Exercise 5

5. Storm Drainage Nodes

This exercise shows the user how to create surface drainage components for storm
drainage. The user will add drainage areas, inlets, and outlets as necessary for proper
roadway drainage design. Unless designing for the interstate, TDOT typically uses a 10-yr
storm to design (See Appendix J).

Typically, each segment of the roadway drainage system will have an outlet to a side ditch,
natural river or stream, or an adjacent storm drainage system. Possibilities of these outlets
should be considered when determining catch basin locations.

Initial locations for catch basins (inlets) should be based on the following criteria:
1.) At all low points (sag points) in the gutter grade or low points behind curbs,
shoulders or sidewalks

2.) At the location down grade from the highpoint of a vertical curve where the spread is
equal to the allowable spread

3.) At areas where off-site flow will flow across the top of curbs

4.) Upstream of median breaks, entrance/exit ramp gores, cross walks, street
intersections, and bridges

5.) At side streets upgrade from the intersection
6.) At least every 400 feet (required for maintenance)

Once these primary locations are determined, adjustments or additions can be made to
ensure that a safe travel way is maintained.

5.1 Design Drainage Node CB -1

a) Determine the location of the Proposed Inlet. The proposed roadway is 4 lanes with
no shoulders and a 6” non-mountable curb with curb and grate inlets.
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We will assume for this project that the curb and gutter begins at 0+00.00. We have
also determined that our maximum allowable spread is 8.0 feet (See TDOT
Drainage Manual Chapter 7 Section 7.03.3.7). Using sound engineering judgment
we will assume our first inlet to be at Station 4+00.00 Offset —26.00.
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b) From the Drainage Main Menu Bar, select Component > Node > Add OR from the
Main Toolbar, select Add Drainage Node.
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c) Type in CB-1 for the node ID. Leave the Description blank. Click OK. Over the next
several steps, we will progress through the Node Configuration until everything has

been set successfully.

Add a Mew Mode

MNode 1D: | CB-1
Description:

[ ok | [Cancel].

-

d) Properties > With the Node Id set to CB-1, set the properties as shown below:

Node Type: Grate
Profile: On Grade
Library Item: CB #12 4X3

(See Standard Drawing D-CB-12S for details.)

ﬂ Mode Configuration - Propertiesl el
Window Center

MNode 1D CB-1 - |_j o
Details
Options Description:
E;operties Node Type: |[Grate -|

cation : =
Spread Criteria . F‘mﬁle.. [On Grade ]
Bvtiane Library em: |[CB&#12 443 - |
Junction Loss By Pass to Node: Hiat
Discharge Options Maox By Pass: | 0.000
Computations ==

Mode Bottom: |None Available >

[] ©vemide Library Payitem:
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Exercise 5

NOTE: This project calls for a 6” nonmountable curb and gutter inlet. A type 12 catch
basin is used since it is the most common for this type of gutter. The 4X3 is chosen
because it requires the least amount of depth for the type 12's. It is common
practice to choose the smallest catch basin at the beginning of the system. Refer to
the TDOT GEOPAK Drainage Nodes shown in Appendix A to see other sizes and
types of nodes.

e) Location > Describe the inlet's location in the design file as shown below:
Reference Chain: CL
Profile: DESIGNCL
Align: Tangent to Chain
Angle: 0.00
Station: 4+00.00
Offset: -26.00

# Node Configuration - Location | E |||
Window Center o

Node 1D CE-1 - !

ode ID 4 | | » Highlight Yt o K T ) | Aeply |
Details

Options 7] Chain: [CL v | [V] Profile: |[DESIGNCL = |
Properties Coordinates / Stationing

Location o - 7] & ]

Spread Criteria Align: [ Tangent to Chain | + Angle: | 0.000

Blevations Station: | 4+00.00 ¥ 2580808
dunction Loss 7] Offset: | -26.000 i Y: 3214.900
Digcharge Options _ _

Computations Mirmor Node Offzet from Gutterto Inlet: | 0.000
NOTES.:

Once the location options are set, hit enter on your keyboard or data in one of the
fields to add the catch basin. The angle of the catch basin is automatically set to
match the centerline.

If a line or some other MicroStation element is located at the desired station and
offset, the Station DP %" button can be used. If Station DP is active and the
location is set, DO NOT move out of the dialog because the station range will
change. Hit enter on your keyboard or data in one of the fields to add the catch
basin.
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Other Align Options:

Tangent to Chain: Allows independent station and offset while matching a
specified chain’s angle.

Tangent to Element: Allows independent station and offset while matching an

elements angle.

Tangent on Element: Allows independent station (within limits of the element)
while matching elements offset and angle. (Mirror Node is often
required when using this option)

At Point: Allows independent station, offset and angle.

f) Spread Criteria > Describe the roadway cross sectional characteristics directly in front
of the inlet. These values will be utilized to calculate inlet capacity and resulting by-pass
flow. Turn ON the display for the reference file: DVSR1SEshapes.dgn and choose the

following options:

Longitudinal Slope Source: Reference PGL

Spread Source: Shape & Lib. Item - 4Lane
Max Pond Depth: 0.50 feet
Max Pond Width: 8.00 feet

,H. Neode Configuration - Spread Criteria for On Grade

= ﬁﬁ

Node ID 4 [CB-1

Details

Options

| Properties

| Location

Spread Criteria
Elevations
Junction Loss
Discharge Options
Computations

Longitudinal Slope Source: | Beference PGL =] 2515
Spread Cross Section

[7] Window Certer u
¥ 5 Highight e e A

Spread Source [ Shape and Lib. tem +| [4Lane - |

% Slope Roughnes

8.500 0016 |2 Maximum

2.000 0.016 Pond Depth: | 0.500
2 000 006 T

0.000 0.000 Pond Width: | 3.000

o

B

Change Spread Source back to User Supplied to remove extra links created by
the combination of the Shape and Library Item. The 24’ link is defined in the library item
but is not required since we have superelevation shapes for the pavement area, one
shape for each 12’ lane. Delete the item with 24 for the width, and change the last
item width from 11.993 to 12 and slope percent from 2.001 to 2.

g) Spread Criteria > In the previous step, we set the spread section using a combination of
the project's superelevation shapes and a standard drainage library spread section to
illustrate that if a final TIN file has not yet been made, other methods could be used. The

recommended method is to use a final TIN file which should represent the roadway

accurately at any given inlet location.

Change the Spread Source to Reference TIN.
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Reference Surface: TIN File - final.tin
Elevation Source: Reference TIN

Node Elevation Option: Same as Source
Vertical Alignment: Min. Fixed Drop, 0.17

Exercise 5

h) Elevation > Assign the inlet vertical elevation and vertical pipe alignment options. The
Reference Surface: Tin File should already be set.

Minimum Depth: 2.38 feet (See first note at top of next page)

Maximum Depth: 20.00 feet

# Node Configuration - Elevations El =] @
Window Center e
MNode D CB-1 - H
ode D 4 | | b D findowCeter o g 5% i ) [Lom
Details
Oiptions Reference Surface: [TIN File * [ | final tin a,
Properties Elevation Source: |Reference TIN ~| 280196
Location
Spread Criteria Mode Elevation Cption: [ Same as Sounce -| 830136
Elevations Vertical Alignment: [Min. Fieed Drop »| | 0170
Junction Loss — 12380
Discharge Options e
Computations Mzdmum Depth: | 20.000
Add Sump Depth: | 0000
NOTES:

Refer to the TDOT GEOPAK Drainage Nodes listing in Appendix A of this
manual or online for Minimum Depth, Maximum Depth and Min. Fixed Drop or
Drop Across Bottom of Structure values for a given catch basin type and pipe

size.

In Node Configuration, Minimum Depth refers to the Minimum Depth of Cover. It
does not refer to the minimum depth of the catch basin. Both numbers are
provided as shown below in a segment of the table taken from Appendix A.

Drainage Node Cell Drop Max. Pipe Sizes
Node Description Name Across Depth 15 18
Name Bottom Min. Min. Min. Min.
of Depth Depth Depth Depth
Type: Grate Structure of Cover of Cover
CB#10 32"X26" Lowered 6-30 Curb & Grate Inlet CB32X26S | 0.12 5.00 3.74 2.12
CB#10 4X3 6" NonMount. Curb & Grate Inlet CB4X3S 0.17 20.00 3.88 2.21
CB#10 4' DIA 6" NonMount Curb & Grate Inlet CB4DIAS 0.17 20.00 3.88 2.21
CB#10 4X4 6" NonMount. Curb & Grate Inlet CB4X4S 0.17 28.00 3.88 2.21
CB#12 32"X32" 6" NonMount. Curb & Grate Inlet CB32X32 0.12 4.58 3.74 2.12
CB#12 4X3 6" NonMount. Curb & Grate Inlet CB4X3 0.17 20.00 3.88 221
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NOTES:

In the TDOT GEOPAK Drainage Nodes table in Appendix A “Minimum Depth of
Cover = Minimum Depth - Pipe Size - Drop Across Bottom of Structure” for catch
basins with both inlet and outlet pipes. To determine Minimum Depth of Cover for catch
basins with an outlet only: add Drop Across Bottom of Structure to Minimum Depth

of Cover. The first catch basin in the system is considered an outlet only because there

are no other pipes (inlets) coming into it.
For the initial design, use the value given under the 18 in. pipe size. If larger pipes are

designed, reset the Minimum Depth of Cover to the value for the pipe designed on

and re-design the network. Steps for this procedure are given in chapter 9 on
Drainage Navigator /Querying.

Catch Basins — Inlet and Outlet:

Min. Depth of Basin — Pipe Size — Drop Across Bottom of Structure = Minimum Depth
CB#12 4x3: 3.88" - 18712 - 017 = 2.20

Catch Basins — Outlet Only:
Drop Across Bottom of Structure + Min. Depth of Cover = Minimum Depth
CB#12 4x3: 0.177 + 2.21' = 2.38

i) Junction Losses > Set to Use Defined Equations (This defaults to the project
preference settings that were set in Exercise 1):

rﬂ. Mode Configuration - Junction Loss l = | = |_iE-J1l
= wr
Node ID 4 [CB-1 - » = :?'g”hd";”;cemer W oa R A
Details
Options I @ Defined Equations
E;DF'E_ﬂiES *) Equations x Loss Reduction: 0.000
Sp':::d'j:':mma Absolte Loss: 0.000 |
Elevations Supplied K - Outlet Velocity: (1. G0
Junction Loss 1 Supplied K - Change in Velocity: | 0000
el B
|
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Exercise 5

J) Discharge Options > Specify the source of the discharge contributing to this inlet.
Toggle Use Computed Discharge:

,

Node ID 4 [CE-1

Details

Options
Properties
Location

Spread Criteria
Blevations
Junction Loss
Discharge Options
Computations

Window Cent ’
m b EHi;nhli;rn T % e A ey |

@ Use Computed Discharge
@ Supplied Discharge: [ 0.000
[] Disable Inlet Calculations

-
U. UL

Capacity: ]
~| [Nore Avaizble  ~ #

k) Computations > Verify the inlet’'s hydraulic computations:

NOTE: The Drainage Area for this node hasn't been added; therefore, the
computations for the node can’t be completed until a discharge is known.

ﬁ‘ Mode Configuration - Computations

==

|1

Node ID 4 [CB-1

Details

Options
Properties
Location

Spread Criteria
Blevations
Junction Loss
Dizcharge Options
Computations

Window Cent H
T) b o O e ) LAy ]

.Inlet CB-1 - Emor Pedforming Inlet Computations
Drainage Area CB-1 Mot Found

[) Add this Node to the project by pressing the Apply button.
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5.2 Delineate Drainage Area CB -1

a) According to the TDOT Drainage Manual Chapter 4 Table 4-1 (see Appendix J)
Hydrologic Design Criteria, the drainage area for CB-1 should be calculated for a 10 year
frequency. Select Project>Preferences and change the Frequency Options to the 10
Year Storm. Click the OK button to accept the new preference settings.

- . e ' 2] i
File
Options |
Urnits Drainage Library (DLE): .. \Geopak Standards“TDOTEnglish.dib
Project Components Rational Frequency Options
Rainfall Parameters Computation Runoff Coefficient
{'_:E""'j Use Ooptmns Frequency: Peaking Factar:
requency Options jrmss—
Intensity Option “]YEEF ..................... HE 1.{H}Dﬂ
Junction Lozses )
Inlet Options 5CS Frequency Options
Node Options Cumulative Runoff Coefficient
Link Options Frequency: Peaking Factor:
Profs Optirs — T
Plan Symbaology i
Updates
Save Options

| OK | [ Cancel |

b) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes.

M Node Configuration - Computations (G LR
"] Window Center ’

LR = m— S W D B )

Daste
| Options | |Inlet CB-1 - Emor Peforming Inlet Computations

Pfoﬁeﬂm 1 Drainage Area CB-1 Not Found |

Location = -
Spread Criteria Alert

Blevations

Junction Loss Drainage area [CB-1] not in project. Do you wish to create

! : a new drainage area?

NOTE: If you have closed the Node Configuration Dialog you may create a new
Drainage Area by going to the Drainage Main Menu Bar, and selecting Component >
Area > Add OR from the Main Toolbar and selecting Add Drainage Area.
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Exercise 5

M DRAINAGE - DrainageProject.gdf - [No Active Network] - S

Project | Component | Metwork Reports  Utilities  Tool Boxes
| Area v Add..
MNode k| Edit
Link v D Drain... @
. Delete 4]
Profile B = : :
- Reinare ) b @]l 1 Add Drainage Area
Culvert b — g /| € 2 EditArea
Routing y | Update Al e &%) 3 Id Edit Drainage Area
T 4 Delete Drainage Area
Land Uszes Y../‘.g ; - i _EI A
= 5 Rename Drainage Area
Miscellaneous Utilities J CI“]. )
& &) 6 Update All Areas
k) 7 Drainage Area Report
= Open as ToolBox

The following Add a New Area dialog box will pop up. Click OK.

-
Add a Mew Area
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c) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 1. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-1.

Delineate Drainage Area:

d) Define Drainage Area:

Use Select Shape to identify the drainage area. Our Base C Value was set

previously in the culvert exercise.

o Drainage Area Definition

Area ID: 4 [CBA - |
Detailz

Options Description:

Definition

Subareas Drainage Area: | 1.030

Computation Baze C Value: | 0.350
Time of Canc.: | 5.000
Hydro. Method
@ Rational
SCS

Window Center

ol e =]

Highiight & A B & | ey |

To Mode ID:  CB-1

Area Selection / Creation

G

Select Create
Shape OTM Shape
Pick Boundary DP
Blements Create Shape

This Base C Value should be set to the most common land use item within your project
area then only the remaining areas would need land use shapes developed for them.
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e) Calculate Time of Concentration:

Exercise 5

ﬂ Time of Concentration

Drainage Area ID: CB-1
TIN File ] finaltin Q

Define Path
[_Tece || v [ID-Segments |

'/ Sheet How
Method: |[FHA v Length: | 300.000
n Value: | 0400 Slope: | 2.918
v/ Shallow How

Length: | 100.000
Inter. K: | 0.491 Slope: | 2.655

v Conoerlmgd How
Method: (Continuity v] Length: | 410.569
Velocity: | 5.000

Accum. Distance: 810.569
Accum. Avg. Slope: 2.535

(Compute ] Aoy ]

'Oelais
| Distance

18.93
15.01
17.94
9.82
22.50
6.92
25.39
34

1218
1296
561

1952
1481
10.26

Distance:

18.930

o |- R
Slope  Avg. Slope Fow N
229 229  Sheet =
298 2.59 Sheet a
2.55 258 Sheet
280 261  Sheet
256 260 Sheet %
2.78 261 Sheet
290 268 Sheet Ve
281 268 Sheet
365 277 Sheet
3.85 2.87 Sheet
3.14 2.88 Sheet
3.07 2.90 Sheet
3.10 292 Sheet
314 293 Sheet ~
Slope: ——
2250 | [ AdustFow |
Max Sheet Flow Distancey
Max Shallow Flow Distance
[ _______ —

Note that the n value for the sheet flow and the Inter. K value for the shallow flow has
changed and will remain the same throughout this exercise unless noted.

Sheet Flow — When water flows at a depth of 0.1 feet (1.2 inches) or less
Shallow Flow — Sheet flow usually becomes shallow flow and flows at a depth above

0.1 feet (1.2 inches)

Concentrated Flow — Water flowing in a ditch, gutter, channel, or other drainage

structure

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with

NO further steps required.

ﬁ Drainage Area Definition EI' [=] '@
Window Center
Area 1D: CEB-1 b 0
210 4 | J'Y 5 tighight & DD &
Details
(Options Description: To Mode ID:  CB-1 ﬂ’?@'
Definition : :
— Drainage Area: | 1.030 Area Selection / Creation
Computation Base C Value: | 0.350 ‘ gsh?ct ‘ DTCIEru'IEEthE
Time of Conc.: | 31.347 __ __
Hydro. Method Pick Boundary DP
@ Rational Elements Create Shape
) 5C5
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f) Delineate Subareas utilizing the Land Use DGN:

#\ Drainage Area Subareas o @ (w3
frealD: 4 B0 < » [7] Window Center RO
[] Highlight
Details
Options To Node ID:  CB-1 St
Definition Subarea C Value Description
Automati
Subareas 0.2238 0.900 Conc/Asphalt Pymt
Comptation 03243 0300 Forested Areas a
Display Onby

Hydro. Method 3

@ Rational

) 5CS

0324 0.300 Forested Areas

g) Compute Discharge and Apply:

#\ Drainage Area Computations o] @ |5
pealD: 4 [CB =] » [T] Window Center % AW &
[] Highlight

Details
COptions Area C Value Compute
Definiti .
Sboroas Total Subareas: 0.554 0.549 Discharge
Computation Remainder: 0.476 0.350

Hydro. Method Composite:  1.030 0.457

(@ Rational Computed Intensty:  3.357

@ 5Cs Computed Discharge: 1.580

h) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
- .
M Node Configuration - Computations =0 @
| Window Center ' [
Node ID CB-1 v E 4 ) |
elD 4 [CB ] ¥ e w % w4 [ fet |
_Details )
| Options | |Discharge = 1.5804
: | |Spread Width from Gutter = 5.4112 €———
:f"";f_“'es Total Ponded Width = 5.4112
ki Ponded Depth = 0.2382
;Spread Crteria Spread Left Intercept = 0.0000
| Blevations Spread Right Intercept = 5.4112
|Junction Loss Grate Length = 3.0210
| Discharge Options Grate Width = 1.8130
[ : | |Grate Capacity = 1.2753
[Computatiors | ByPass Fow = 03051
Efficiency = 0.8070

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance
issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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Exercise 5
5.3 Design Inlet CB — 2
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

CB- 2 will be at nearly the same location as CB-1 but will be on the right side of the
road. Many of the parameters will be defaulted to those used to place CB-1.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration

Dialog.
M Node Configuration - Computations o B =
Node ID 4 (CB- w) b - [l G gy (@) e 4
[7] Highlight
Details
Options Discharge = 1.5804
- Spread Width from Gutter = 5.4112
Propetties Total Ponded Width = 5.4112
Location Ponded Depth = 02382
Spread Crtera Spread Left Intercept = 0.0000
Blevations Spread Right Intercept = 5.4112
Junction Loss Grate Length = 3.0210
Discharge Options Grate Width = 1.8130
: Grate Capacity = 1.2753
Lompubalions | |ByPass Flow = 0.3051
Efficiency = 0.8070

b) Click OK to add CB-2. CB-2 will automatically take the place of CB-1 in the Node
Configuration dialog which is already open.

c) Properties > Verify the Node Properties are defaulted from the previous Node (CB-1)
such that no user-input is required for this similar curb inlet.

. =SS '
: : Window Center

Node ID 4 [CB-2 =y B ;

ode ID 4 ]'FDHighIight W R @'@
Detailz

Options Description:

Properties Node Type: [Grate v|

Location e =

Spread Criteria Profile; [On Grade |

Ehniins Library tem: |CE#12 4X3 - |

Junction Loss By Pass to Node: | T

Dlischange Options M Pass: | 0.000

Computations iy 0

MNode Bottom: [None Available - -
[] Owvemide Library Payitem: A
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d) Location > All Reference information is defaulted from the previous Node (CB-1) such
that only the station,+ Angle (OR Mirror Node but NOT both) and the Offset needs to
be changed. Change the

Station: 3+70

Angle: *180 (or toggle on Mirror Node)

Offset: 26.00

*(180 for Right side, O for the Left), (Mirror Node ON for the Right, OFF for the Left)

s —— . )
M Node Configuration - Location o @ /=3
Node ID 4 [CB2 v] p Ll WndowCenter o o3 "9 @)

Details

Options 7] Chain: [CL v| [V Profile: [DESIGNCL |

Properties Coordinates / Stationing

Location Aign: (TangenitoChain__v) #  +Ange{(180.000

Spread Criteria ’ ’ '

Blevations Station: | 3+70.00 X: 2941569

gf‘;‘*’" '-°05:ﬁ 7] Offset: | 26.000 @ Y: 3169.465
SCharnge ons .

ICOI'I"IpLﬂrgﬂDI"IS [] Miror Node Offset from Gutter to Inlet: ' 0.000

e) Click Apply to include this node in the Drainage Project.
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5.4 Delineate Drainage Area CB — 2

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-2 should automatically appear, click OK.

Exercise 5

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 2. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-2 and turn off DA_CB-1.

Delineate Drainage Area:

Baglnm Trace

c) Define Drainage Area:

&4 Drainage Area Definition

Area ID: 4 [CB-2 |

Detailz

Options Description:

Diefiniti

Sul::;r:zluns Drainage Area: | 1.741

Computation Baze C Value: | 0.350

Time of Conc.: | 5.000
Hyco. Method
@ Rational
5CS

=5 Nch =
Window Center & & E] &) |E
Highlight A
To MNode ID:  CB-2 s
Area Selection # Creation
Select Create
Shape DTM Shape
Pick Boundany DF
Blements Create Shape
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d) Calculate Time of Concentration:

M Time of Concentration E]_E!_
Details
Drainage Area ID:  CB-2 Distance Slope Avg.Slope Fow =+
TIN Fle | final tin (@} 24 .80 296 2.96 Sheet |=|
10.43 149 252 Sheet &)
Define Path 2285 2.69 259 Sheet
3 5 1% 3% o= @
6.1 0.98 239 Sheet %
amen B EE-
Method: (FHA v Length: | 300.000 : : : oet
% 10.21 1.59 1.89 Sheet 7
n Value: | 0.400 Slope: | 2.358 2402 295 1.95 Sheet
= 11.20 1.29 1.90 Sheet
[ -SImsow Eiow _ 1722 413 211 Sheet
Length: | 100.000 1507 449 229  Sheet
Inter. K: | 0.491 Slope: | 2.180 11.65 1.66 225 Sheet
20.32 322 234 Sheet ~ |
|V Concentrated Fow ] -
o = Distance: Slope:
Method: @@ : Length: | 367.535 Y
- 24,800 2 960 Adjust Flow
Velocty: | 5.000

Max Sheet Flow Distancg”
Accum. Dist. - 767535 Max Shallow Fow Dista
ance i oW row
Accum. Avg. Slope: 2.550

G 2 [Cowte) (o ]

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

Max. Sheet and Max. Shallow Flow Distance values should be the same.

e) Delineate Subareas utilizing the Land Use DGN:

ﬂ Drainage Area Subareas | = || =] ||£i|
Window Center
Area ID: 4 [CB2 - Ol
210: 4 | I ¥ 5 Highigh & & W & [ ey |
Dietails
Options To Node ID:  CB-2 i
Definition Subarea C Value Description
Automati
Subareas 0.2136 0.900 Conc/Asphalt Pymt
Computation 0.1746 0.300 Forested Areas 1
Display Only
Hydro. Method 3
i@ Rational
" 5CS
0175 0.300 Forested Areas
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Exercise 5
f) Compute Discharge and Apply:

M Drainage Area Computations || B =]
ArealD: 4 [CB2 <] » [] Window Center & A W &
[] Highlight

Dietails
Options Area C Value —
Definiti i
. Total Subareas: 0388 0,630 I
Computation Remainder: 1.353 0.350

Hydro. Method Composite: 1741 0.412

@ Rational Computed Intensity:  3.270

() 5C5 Computed Discharge: 2348

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations e B (|3
[7] Window Center N
Node ID 4 [CB2 ]b::mgm@m w 8% w4 | Aeey |
Details
' Options Discharge = 2.3481
: Spread Width from Gutter = 6.8632 €————
E“";’t'es Total Ponded Width = 6.8632
ocation Ponded Depth = 0.2673
Spread Criteria Spread Left Intercept = 0.0000
Elevations Spread Right Intercept = 6.8632
Junction Loss Grate Length = 3.0210
Discharge Options Grate Width = 1.8130
Computati Grate Capacity = 1.7043
ptaions ! |ByPass Flow = 0.6439
Efficiency = 0.7258

Don'’t be alarmed if you results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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5.5 Design Inlet CB — 3
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog.

Click OK to set the name CB-3

Properties > Verify the Node Properties are defaulted from the previous Node such that
no user-input is required:

ﬁ MNeode Configuration - Properties | = %
| Window Center

Mode 1D CE-3 b D H
Details
 Options Description:
E;:nperties Node Type: |Grate g

cation i e
Spread Ciiteria Profile: [On Grade | .
i diciii Library kem: |CB#12 4X3 - |
Junction Loss By Pass to Node: it
Discharge Options Max By Pass: | 0.000
Computations

Mode Bottom: |None Available - =
[] Owvemide Library Payitem: Align

L

b) Location > All Reference information is defaulted from the previous Node (CB-2) such
that only the Angle, Station and the Offset needs to be changed. After a few iterations
it was determined that CB-3 should be placed at Station 6+20.00:

M MNode Configuration - Location

| —

57 |)

Node ID 4 [CE2

x|

Details

Options

Froperties
Location

Spread Criteria
Blevations
Junction Loss
Dizcharge Options
Computations

[] Window Center
[ Highlight

[¥] Chain: [CL

=)

Coordinates / Stationing

Align: [ Tangent to Chain

m

Station:

(] Mimor Mode

6+20.00
[] Offset: | -26.000

W ow % w4 [ ey |

[V Profile: |DESIGNCL

3

+ Angle:

Lo

Cffset from Guiterto Inlet:

0.000
3196.887

3173.550
0.000
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Exercise 5
c) Elevation > Reset Minimum Depth for a node with both inlet and outlet pipes.

Minimum Depth: 2.21 FT
NOTE: SEE Appendix H — Storm sewer sketch, inlet and outlet on the right.

i v = ; ™

Window Center 3 >
Node ID 4 [CB-3 - O : 5
Dietails
Options i Reference Suface: [TIN File b ffiI;IEli..ﬁl'l 1
E;DF:_mES Hewvation Source: [Hﬁ‘a‘ence TIM v] 872 705
cation

Spread Criteria Mode Elevation Option: [ Same as Source | 872705
?E“E“D”ED Vertical Mlignmert: [Min. Fieed Drop ~] (0170

unction Loss o ; 1

Discharge Options pig ety 22“}

I:Dmputatmns Ma}ﬂmum Deﬂth Z{H:H:H}

[] Add Sump Depth: | 0.000

d) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Inlet and Outlet:

Min. Depth of Basin — Pipe Size — Drop Across Bottom of Structure = Minimum Depth

CB#12 4x3: 3.88 - 18712 - 17 = 221
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5.6 Delineate Drainage Area CB — 3

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-3 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 3. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-3 and turn off DA_CB-2.
Delineate Drainage Area:

c) Define Drainage Area:

&4 Drainage Area Definition = =] @
Window Center Mo |
Area |D: CB-3 - :
alD: 4 | | Y i B AW & [ A
Details
Options Description: To Mode ID: CB-3 4_1%1‘
Definiti 3 3
Sul::;rtlazns Prainage Aeca: | 0,182 Area Selection / Creation
Computation Base C Value: | 0.350 Select Create
Time of Conc.: | 5.000 Shape OTM Shape
Hydro. Method Pick Boundary DP
@ Fational Elements Create Shape
SCS
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Exercise 5
d) Calculate Time of Concentration:

M Time of Concentration ol @ (=
Details
Drainage Area ID: CB-3 Distance Slope  Avg. Slope Flow -
TIN File_v] final tin Q 938 170 170  Sheet |
25.62 113 1.28 Sheet ||| A
Define Path 340 1.13 1.27 Shallow |
218 1.36 1.28 Shallow %
B St H @ 1B 1R s
Method: (FHA _v]  Length: | 35.000 - : ; sy
_ 0.96 224 1.34 Shallow &
n Value:  0.400 Slope: | 1.283 7.70 224 1.46 Shallow
: 3.02 224 1.50 Shallow
0 Swalca Foow _ 000 5336 150  Shalow
Length: | 35.000 096 5007 230 Shalow
Inter. K: | 0.491 Slope: | 4975 0.00 50.06 2.30 Shallow
0.01 3 230 Shallow ~ |
2 Concentrated Fow ' Distance: Slope: '
Method: inuity ¥| Length: | 205.750 . y
(Continuity ~] Length v e ([Adust Fow |
Velocity: | 5.000
Max Sheet Fow Distance?” | 35.000
Accum. Distance: 275.750 Ej Max Shallow Fow Distances 35.000
<
Accum. Avg. Slope: 2671
Compute | | Apply | [ penty ]

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

The maximum length for sheet flow and shallow flow has changed and will vary
depending upon the drainage area. For this area, set Max. Sheet Flow and Max.

Shallow Flow to 35.

e) Delineate Subareas utilizing the Land Use DGN:

# Drainage Area Subareas = B ([
Window Center
Area 1D: CB-3 - O
21D: 4| JY 5 tighigh A & W & [ ey
Details
Options To Node ID:  CB-3 S
Definition Subarea C Value Description
Automati
SUbE"'EE'S. 0.1312 0.900 Conc/Asphalt Pymt
Computation 0.0183 0.300 Forested Areas ]
Display Onby
Hydro. Method e
(@ Rational
=) SCS
0.012 0.300 Forested Areas
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f) Compute Discharge and Apply:

M Drainage Area Computations = B ||
Window Center

Area |D: CB-3 - [

alD: 4 ]'DHighngm AW & [ ooy
Details
Cptions Area C Value —
Diefiniti ;
i Total Subareas: 0.150 0.827 Discharge
Computation Remainder: 0.033 0.350

Hydro. Method Composite:  0.182 0741

i@ Rational Computed Intensity: 5.818

0 5C5 Computed Discharge: 0.785

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations o] @ [
(] Window Center "
Node ID 4 [CB3 - » i cricis W @ % e A
_Details
Options | | Discharge = 0.7852
: | |Spread Width from Gutter = 3.0179 €
- Total Ponded Width = 3.0179
Y e Ponded Depth = 0.1904
Spread Citeria Spread Left Intercept = 0.0000
Elevations Spread Right Intercept = 3.0179
Junction Loss Grate Length = 3.0210
Discharge Options Grate Width = 1.8130
; Grate Capacity = 0.74%1
Computat
C L ByPass Fow = 0.0361
Efficiency = 0.9540

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance
issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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Exercise 5
5.7 Design Inlet CB -4
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-4.

Properties > Verify the Node Properties are defaulted from the previous Node such that
no user-input is required:

M Mode Configuratian - Properties | = 2 |
| Window Center
Mode ID CB-4 - Q s
Details
Options Description:
Properties Mode Type: |Grate -|
Location ) =
Speead Citeia Frofile: [On Grade ] -
Beradions Library tem: [CB#12 4X3 - |
Junction Loss By Pass to Node: iat
Dlschargg Cptions Max By Pass: | 0.000
Computations
MNode Bottom: |None Awailable - =
[] ©wenide Library Payitem: P

LS A

b) Location > All Reference information is defaulted from the previous Node (CB-3) such
that only the + Angle, Station and the Offset needs to be changed. We will set this
catch basin at the same Station as CB-3.:

r 1 '
M Node Configuration - Location = E] &’
G (] Window Center M
| (cB4 [
Node ID 4 [CB ~ » ] Highight W om Xy w4 | Aeoly
Details
| Options 7] Chain: [CL v| [¥] Profile: [DESIGNCL v |
| Properties Coordinates / Stationing
|Lacation Aign: (TangenttoChain__v) #  +Angle(180.000
| Spread Critenia == — ' :
Elevations Station: | 6+20.00 X: 3187.114
|Junction Loss 7] Offset: | 26.000 ; Y: 3122477
Discharge Options JESAR 3
|C9m|gn{tatlor_1_s_ | Mirror Node Offset from Guiter to Inlet: | 0.000
LS A

c) Click the Apply button to include this node in the Drainage Project.
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5.8 Delineate Drainage Area CB -4

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-4 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 4. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-4 and turn off DA_CB-3.

Delineate Drainage Area:

NOTE: After a first iteration the spread for the entire contributing drainage area was
found to exceed the spread limit. After consideration it was determined an area drain
could collect the water before it spills over the back of the curb. The white shape shows
the drainage area to be captured by that area drain. (See next Exercise 5.9)

a) Define Drainage Area:

M Drainage Area Definition == @
Window Center
Area |D: CB-4 A ;
alD: 4 | Y g @ AW & [ e
Details
Options Description: To Mode ID: CB-4 -ﬁféf
gegnm':"" Drainage Area: | 0581 Area Selection / Creation
ubareas
Computation Base C Value: | 0.350 Select Create ‘
Time of Conc.: | 5.000 Shape OTM Shape
Hydro. Method Pick Boundary DP
@ Rational Elements Create Shape
SCS
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Exercise 5
b) Calculate Time of Concentration:

M Time of Concentration o] @ (=
Detals . _
Drainage Area ID: CB4 Distance Slope Avg. Slope Flow -
TIN File || finaltin Q 352 1.52 1.52 Sheet i
176 273 192 Sheat |l &
Define Path 0.25 273 1.96 Sheet
[ Tmce | 1 [ID-Segments | 0.01 627 196  Sheet
0.04 6.27 1.99 Sheet ><
S P _ 0w & o
Method: (FHA Length: | 10.000 ; e -
- gth 0.10 12.92 223 Sheet &
n Value: | 0.400 Slope: | 2.660 0.12 512 228 Sheet
= 0.05 13.15 246 Sheet
v Shallow Flow 0.13 271 246  Sheet
Length: | 10.000 3.16 019 169  Sheet
Inter. K: | 0.491 Slope: | 8.405 0.19 50.04 266  Sheet
0.00 32 266 Sheet ~
|/| Concentrated How e e T
Method: Length: 232777 : : -
od: (Continuty ~) . 3520 1520 | Adjust Flow |
Velocity: | 5.000
Max Sheet Flow Distancey” 10.000
Accum. Distance: 251638 Max Shallow Fow DistanceN 10.000
Accum. Avg. Slope: 2.740
(Conpte ] (“res | o

The calculated Time of Concentration is less than the minimum of 5 minutes, therefore
5 must be manually typed in the Drainage Area Definition dialog after hitting
apply in the Time of Concentration Window.

The maximum length for sheet flow and shallow flow has changed and will vary
depending upon the drainage area. For this area, set Max. Sheet Flow and Max.
Shallow Flow to 10.

c) Delineate Subareas utilizing the Land Use DGN:

# Crainage Area Subareas = = |-E."h|
_ - [] Window Certer
AreaD: 4 [CB-4 | » 0 Hiohicht & ol WS
Details
Options To Node ID: CB-4 <t
Definition Subarea C Value Description
Automati
Subareas 0.1531 0.900 Conc/Asphalt Pyt
Computation 0.3753 0.300 Forested Areas al
Display Only
Hydro. Method %
i@ Rational
) 5CS
0.375 0.300 Forested Areas
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d) Compute Discharge and Apply:

ﬁ Drainage Area Computations o B S|
Window Center

Area D: CB-4 - O

alD: 4 | | » 7] Highigh & @l H G
Details
Options Area C Value —
Definiti :
. Total Subareas: 0.528 0.474 Discharge
Computation Remainder: 0.053 0.350

Hydro. Method Composite:  [.581 0463

i@ Rational Computed Intensity: 6.980

O3S Computed Digcharge: 1.877

e) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
“ Node Configuration - Computations [ o l_él
] Window Center :
N | -4 - — g
ode ID 4 [CB | » 7] Hoioht w @ % s 4 [ Ay |
petaﬂs
'Options Discharge = 1.8768
: ' Spread Width from Guiter = 6.0289 E——————
g Total Ponded Width = 6.0289
[ Ponded Depth = 0.2506
Spread Crteria Spread Left Intercept = 0.0000
| Blevations Spread Right Intercept = 6.0289
{Junction Loss Grate Length = 3.0210
| Discharge Options Grate Width = 1.8130
; : Grate Capacity = 1.4481
[Cosspudations ByPass Flow = 04287
Efficiency = 0.7716

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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Exercise 5
5.9 Design Inlet CB -5

a) After afirst iteration, it has been determined that an area drain needs to be installed
behind the curb at Station 3+70.00, Offset 35.00’ RT in order to catch flow that would
otherwise enter the roadway and cause the roadway spread to exceed the allowable
limit.

One way to determine the appropriate catch basin to be used is to review TDOT
Drainage Manual Chapter 7 Table 7-3 Standard Inlet Types and Applications.

It has been determined that a CB#42 4X4 will be used. See Standard Drawing D-CB-
42SB for details.

b) Properties > Change Profile to Sag and change Library Item to CB#42 4XA4:

'K Node Configuration - Properties | = 2 |
[7] Window Center

Mode ID CB-5 - e L

ode D 4 | Y g w0 e @ [y
Details
Options Description:;
Eaperties Node Type: [Grate -|

cation . =

Spread Criteria Frofile: |Sag ] .

Bevations Library tem: |CB#42 4X4 - |

Junction Loss

Dizcharge Options

Computations .

Mode Bottom: [Mone Available - -
[7] Ovemide Library Payitem: e

LS &

c) Location > All Reference information is defaulted from the previous Node such that only
the +Angle, Station and the Offset needs to be changed:

i 5
M Node Configuration - Location l |
[7] Window Certer
Mode 1D CB-5 - L M
e ¢ [ Highiight W @ w A [ ey |
Dietails
Options | @Chain: CL =] []Profie: [DESIGNCL =
Froperties Coordinates / Stationing
Location . 5 = ;
Spread Criteria Align: [ Tangent to Chain | #  +Angle: |0.000
Elevations Station: | 3+70.00 X 2939.873
Junction Loss 7] Offset: | 35.000 ‘é}* Y 3160625
Digcharge Options =
Computations Cffset from Gutter to Inlet: | 0.000
(&

NOTE: Since CB-5 is an area drain, it does not matter if the angle is 0 or 180, even
though it is on the right side of the roadway.
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d) Spread Criteria > For an inlet in a sag, we must specify certain spread criteria for each

side of an inlet.

% Slope Left: 1.00 % (From DTM Tools>Analysis>Height/Slope)

% Slope Right: 1.00 % (From DTM Tools>Analysis>Height/Slope)

% Discharge Left: 98.00% (Estimated based on placement within drainage area)
% Discharge Right: 2.00% (Leftover area)

NOTE: Left and Right should be defined based on an inlet at angle = 0.

In other words:

Left of inlet is Viewed Left for all inlets at angles <90 and >270.

Right of inlet is Viewed Right for all inlets at angles <90 and >270.

Left of inlet is Viewed Right for all inlets at angles >90 and <270.

Right of inlet is Viewed Left for all inlets at angels >90 and <270.

ﬁ. Mode Configuration - Optional Spread Criteria for Sags | = X
[ Window Center
Node ID 4 [CBS - L H
Details _ _
Options % Slope Left: | 1.000 Right: | 1.000
: % Discharge Left: | 58.000 Right: | 2.000
E;?::irg:s Spread Cross Section:
Boead i Spread Source: | Reference Suface v .
Hlevations Width % Slope  Roughnes # Madmum
Junction Loss 3 207 -1 580 0016 [E Pond Depth: | 0.500
Discharge Options 0.063 £265 0016
Computations 0.005 -5.265 0016 - Pond Width: | 2.000

0.000 0.000 0.000
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Exercise 5

e) Elevations > Elevation Data must be changed to match a CB#42. From the TDOT
GEOPAK Drainage Nodes Document set the following:

Vertical Alignment: Min. Fixed Drop, 0.17
Minimum Depth: 2.30 feet (See note at top of page 5-7)
Maximum Depth: 28.00 feet

i R )
M Node Configuration - Elev_ E'EIQ

Node ID 4 [CB5 -] » E‘;T;ﬂhﬂl';:ncﬂmﬁ w e e @
Details

Options ! Reference Surface: Efinal.tin | Q
E:::E:S Blevation Source: |[Reference TIN | 281507
Spread Criteria Mode Elevation Cption: | Same as Source »| 881507
Blevations Vertical Alignment: [Min. Fixed Drop ] (0170
“['J”i:;';’r’;;"gssﬁms Minimum Depth: | 2.300

Computations Madmum Depth: | 28.000

[] Add Sump Depth: | 0.000

f) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Outlet Only:

Drop Across Bottom of Structure + Min. Depth of Cover = Minimum Depth
CB#42 4x4: 0.177 + 213 = 2.30

GEOPAK Drainage V8i (SELECT Series 2) Storm Drainage Nodes 5-29


http://www.tdot.state.tn.us/Chief_Engineer/assistant_engineer_design/design/v8/TDOTGeopakDrainageNodes.pdf
http://www.tdot.state.tn.us/Chief_Engineer/assistant_engineer_design/design/v8/TDOTGeopakDrainageNodes.pdf

5.10 Delineate Drainage Area CB -5

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-5 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 5. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-5 and turn off DA_CB-4.
Delineate Drainage Area:

c) Define Drainage Area:

#4 Drainage Area Definition = = @
Window Center
Area 1D: CB-5 b '
2lD: 4 | ' Y bighigrt & &8 &
Details
Oiptions Description: To Mode ID:  CB-5 ﬁj&r
Definiti - i
SUI:Er;:Elnns [ = e - Area Selection / Creation

1

Computation Base C Value: | 0.35 Create ‘

Time of Conc.. | 5.000 s _ DTM Shape

Hydro. Method Fick Boundary - pp
@ Rational Elements Create Shape

SCS
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Exercise 5
d) Calculate Time of Concentration:

M Time of Concentration o B |3
QEtails
Drainage Area ID: CB-5 Distance Slope Avg. Slope Fow -
TIN File + || final tin Q 14.05 284 2.84 Sheet
14.02 296 290 Sheet (2|l A
Define Path - 25.20 1.49 2.23 Sheet
Trace iy | ID - Segments 7.76 269 229  Sheet
—_— 16.60 1.50 2.12 Sheet %
7 Sheet Fow 3626 098 176  Sheet
. : 12.23 1.09 1.69 Sheet
Method: [FHA  ~| L : | 300.000
it Lo = 866 204 172 et |<
n Value: | 0.400 Slope: | 2.247 14.92 151 1.70 Sheet
10.36 316 1.79 Sheet
2 b Elcs | 1331 225 183  Sheet
Length: | 100.000 6.21 129 181  Sheet
Inter. K: | 0.491 Slope:  2.205 2286 413 207 Sheet
933 449 218  Sheet =~ |
|| Concentrated Fow I Slope:
Method: (Continuty ¥] Length: | 387.326 : : .
o | 5/ 14.050 2840
Velocity: | 5.000
Max Sheet Flow Distance | 300.000
Accum. Distance: 787.326 Max Shallow Flow Distance N 100.000
Accum. Avg. Slope: 2431
-Pwlr
(Compute | [ Aemty ]

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

The maximum length for sheet flow and shallow flow has changed and will vary
depending upon the drainage area. For this area, set Max. Sheet Flow to 300
and Max. Shallow Flow to 100.

e) Delineate Subareas utilizing the Land Use DGN:

ﬂ Drainage Area Subareas = B (et
Window Center
Area 1D CB-5 A Ol
=D I ¥ 5 tighight A @ W & [ ool |
Dietails
Options To Node ID:  CB-5 at
Definition Subarea C Value Description
Automati
Subareas 1.0267 0.300 Forested Areas
Computation &l
Display Only
Hydro. Method 3¢
i@ Rational
= SCS
1.027 0.300 Forested Areas
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f) Compute Discharge and Apply:

ﬂ Drainage Area Computations e = ||
Window Center

Area |D: CE-5 - O

alD: 4 | ]'DHighnght ORCRNI TS
Details
Options Area Z Value — -
Diefiniti :
ey Total Subareas: 1.027 0.300 Discharge
Computation Remainder: 0.249 0.350

Hydro. Method Composite: 1275 0.310

i@ Rational Computed Intensity:  3.245

565 Computed Discharge: 1.282

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations o @ [ =23m]
[] Window Center N
Node ID 4 [CB5 | Y g W A% e A
Details
Options Discharge = 1.2820 -
; . Total Ponded Width = 30729 €
e Ponded Width Left = 3 8796
(S Ponded Width Right = 1.5144
| Spread Criteria Ponded Depth Left = 0.2126 3
|Blevations Ponded Depth Right = 0.0635 1
{Junction Loss Grate Area = 3.6000
| Discharge Options Area Reduction = 0.5000
\Computations Grate Penmeter = 7.6000
‘ Perimeter Reduction = 0.0000
Grate Capacity = 6.8407 g

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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Exercise 5
5.11 Design Inlet CB — 6

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-6

Properties > Change the Node Properties back to On Grade and to a CB#12 4X3:

i S R e ™
M Node Configuration - F'm_ Elﬂlg
Window Center

MNede 1D CE-& b C i
Details
Options ' Description: |
E;ﬂDEﬂiES Node Type: [Grate x| '

cation ) =
Spread Criteria Profile: |On Grade | -
Bevabions Library ttem: [CB#12 43 - |
Junction Loss By Pass to Node: | I
Discharge Options M Pass: | 0.000 1
Computations =5 e O :

[ | Node Bottom: |Nene Available hd

[] Ovemide Library Payitem:

b) Location > All Reference information is defaulted from the previous Node (CB-5) such
that only the + Angle, Station and the Offset needs to be changed. Discussion for the
reason this station was chosen is presented in Step 2 of 5.11.:

i N 0 O 8 ™
ﬁ MNode Configuration - Lm:a_@lﬁlg
Window Center

Mode ID CE-6 - O 4

ode D 4 | I Y S w0 e @ [y

Deetails

Options | [#] Chain: |CL v | [7] Profile: |DESIGNCL = |

Properties Coordinates / Stationing

Location e : = :

Spwesd Crieia Hign: | Tangent to Chain . ] #  +Angle: |0.000 |

Blevations Station: ﬂ-i-?rﬂﬂﬂ [ ¥ 3501.362

Junction Loss Offset: | -26.000 $ Y. 3115285

Dizcharge Options _ . ;

Finmgntl s [] Mimor Node Offset from Gutter to Inlet: | 0.000

NOTE: The Spread Criteria defaults back automatically when the node is changed
back to ON GRADE, therefore no changes are necessatry.
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c) Elevations > Be sure to change the elevation data back to that which is required for a
Type 12 catch basin.

rﬂ MNode Configuration - E[ﬂ_lﬁlﬂlg1
Node ID 4 [CB6 > » E:T;n;;;cmer Wow Ny A
Details
Options | Reference Surface: final tin aQ,
E;F:ir:ss Blevation Source: |Reference TIN | 262543
Speead Citesia Mode Elevation Cption: [Same as Source »| 2EAR4E
Blevations Vertical Alignment: [Min. Fixed Drop ) [0.170
#:;i:r;::g;ﬂnns Minimum Depth: 2211} -
Computations Maximum Depth: | 20.000

[F] Add Sump Depth: [0.000

d) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Inlet and Outlet:

Min. Depth of Basin — Pipe Size — Drop Across Bottom of Structure = Minimum Depth

CB#12 4x3: 3.88 - 18712 - 17 = 2.2V
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Exercise 5
5.12 Delineate Drainage Area CB — 6

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-6 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 6. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-6 and turn off DA_CB-5.

Delineate Drainage Area:

NOTE: Upon inspection of the entire drainage area, it has been determined that area
drains need to be installed to collect runoff before it enters the roadway. The white area
shapes show the area to be collected by these drains which will be input in subsequent
exercises.

c) Define Drainage Area:

&L Drainage Area Definition |£‘_|ﬂ_h]
! Window Center i
Area ID: 4 [CB6 A Highlicht % oA B & | Aesly
Deetails
| Options Description: To Mode ID:  CB-6 ﬁfﬁj‘
Definiti [ i i
sudzré: Bresinge feet | 0.257 Area Selection / Creation
Eompubation Base C Value: | 0.250 ‘ Select ‘ Create
Time of Conc.: | 5.000 s RTM e
Hydro. Method | Compute TC_| Pick Boundary - DP
@ Rational Elements Create Shape
SC5
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d) Calculate Time of Concentration:

M Time of Concentration E] = '
Details
Drainage Area ID: CB-6 Distance Slope Avg. Slope Flow all
[TiNFie_) | finaltin Q 1.15 321 321  Sheet |
3.8 321 321 Sheet ||| &
Define Path 258 A KW Sheet
[ === ] i [ 1D -Segments 2.22 321 321  Sheet &
=N 417 N 321  Sheet
7] Sheet Flow 063 321 321  Sheat X
Melhod @ Length: | 20.000 1.91 3 kg Sheet bz

289 321 321  Sheet
nVae (0012 ) | Sope: (3213 0% 321 321 Conc

— 191 321 321 Conc
°" How R 448 321 321 Conc
Length: | 0.000 2.25 3.21 321 Conc

inter. K: [0491 Slope: [0.000 414 321 321 Conc

066 321 321 Conc |

= Distance: Slope:
Method: Length: | 325.164 :
(Coninty v} Length 1150 | [3210

I Max Sheet Flow Distanoe
Accum. Distance: 345.164 Max Shallow Flow Distance\_ 0.000

Accum. Avg. Slope: 2.147
EDE=n etk

The calculated Time of Concentration is less than the minimum of 5 minutes,
therefore 5 must be manually typed in the Drainage Area Definition dialog after hitting
apply in the Time of Concentration Window.

Since the flow appears to go directly from sheet to concentrated flow we unchecked
shallow flow. For this area, set Max Sheet Flow to 20. Also note that the n Value

changes to 0.012 (Asphalt).

e) Delineate Subareas utilizing the Land Use DGN:

P Drainage Area Subareas = = |3
Window Center
AealD: 4 [CB6 ~| » E = & ol WA
Details
Options To Node ID: CB-6 et
Definition Subarea C Value Description
Automati
SUbE"'EE'E_ 0.1877 0.900 Conc/Asphalt Pvmt
Computation 0.0136 0.300 Forested Areas a
Display Onby
Hydro. Method ¢
(@ Rational
® 5CS
0.014 0.300 Forested Areas
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Exercise 5
f) Compute Discharge and Apply:

M Drainage Area Computations = B |||
Window Center

Area |D: CB-6 - Ol
Details
Diptions Area C Value e
Definiti -
- Total Subareas: 0.201 0.859 Discharge
Computatior Remainder: 0.056 0.350

Hydro. Method Composite: 0.257 0.745

@ Rational Computed Intensity:  6.380

0 3C3 Computed Discharge: 1.343

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
ﬂ Node Configuration - Computations ] = |_I§I |ﬁf
"] Window Center '
N | > e g
odeID 4 [CB6 | » P Horiore W 8% w4
Detais
'Oplions Discharge = 1.3432
: ' Spread Width from Gutter = 55181
g Total Ponded Width = 55181 <
o Ponded Depth = 0.2404
|Spread Crteria Spread Left Intercept = 0.0000
|Elevations Spread Right Intercept = 5.5181
{Junction Loss Grate Length = 3.0210
?Discharge Options Grate Width = 1.8130
- Grate Capacity = 1.1155
| o tatioes ByPass Flow = 0.2277
Efficiency = 0.8305

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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5.13 Design Inlet CB — 7
It has been determined that a CB#43 8X4 will be used.
See Standard Drawing D-CB-43SB for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-7

Properties > Change the Node Properties to Sag and to a CB#43 8X4 (a type #43
catch basin was chosen due to the fact that this will collect a significant amount of water
not on the roadway):

. . RS e -
Window Center
Mode ID CB-7 - [ i
Details
Options | Description:
Properties Node Type: [Grate x|
Location ) =
Spread Criteria _ Profie: [ Sag ] -
Hiwrtions Library ttem: |CB#43 84 - |
Junction Loss
Digcharge Options
Computations

[ ] Node Bottom: E-Nnn.e Available v
[] Owvemide Library Payitem: 1

b) Location > All Reference information is defaulted from the previous Node (CB-6) such
that only the + Angle, Station and the Offset needs to be changed. Pay special
attention to the placement and rotation of this catch basin. It has been rotated to
intercept as much runoff as possible:

r - 1
P e ortpoor oon S [ e
Node ID 4 [CBZ -/ » Hmd"””.w“c“w*i‘afﬂ%"ﬁ@

Dol

Options | [ Chain: [7] Profie: [DESIGNCL v ]
Properties Coordinates / Stationing

cotie | o ot ) 4 - eg oD
Blevations Station: | 6+20.00 X 3201.398
dunclion Loss* [¥] Offset: | -50.000 f} Y: 3197.122
Discharge Options priz : e
Computations (] Mirror Node Offset from Gutter to Inlet: | 0.000
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Exercise 5

NOTE: The following image shows why this location was chosen for CB-7. Upon inspection of
the TIN File, utilizing the DTM Drainage Tools discussed in Chapter 3, a ponded area was
discovered at this location. CB-7 was set at the low point of the ponded area. To simplify the
design and minimize land disturbance, CB-3 and CB-4 were set at the same station. The
iterative steps required for this determination were not shown in this manual, but would

be required in an actual design project.

B Viewl, Default

[E=0| BT =0

Br-ax-AQQIRNHEY O DE|HLG

c) Spread Criteria > Enter the Spread Criteria as shown below.
% Slope Left: 5.00 % (From DTM Tools>Analysis>Height/Slope)
% Slope Right: 3.50 % (From DTM Tools>Analysis>Height/Slope)

% Discharge Left: 10.00% (Estimated based on placement within drainage area)
% Discharge Right: 90.00% (Leftover area)

NOTE: Left and Right are defined by a node at angle 0. To gain your bearing,
remember this node has been rotated 270 degrees or 90 degrees clockwise.

™

M Nede Configuration - Optional Spread Criteria for Sags A= <
Window Center : T
Mode ID 4 [CB-7 | ;
ode 1D 4 | | > e % ' A ey |
Details
-Optiu:uns % Slope Left: | 5.000 Right: | 3.500
s % Dizcharge Left: | 10.000 Right: | 50.000
{E:E:s Spread Cross Section:
|5oread Citeria Spread Source: | Reference Suface =
|Elevations | Width % Slope  Roughne: = Madmum
[Junction Loss | ;.0sz YL D016 [E Fond Depth: | 0.500
| Discharge Options 0.181 4.897 0.016
E!:'Z'“"F"-ftatlﬂnﬁ | 0103 4 857 0016 |~ Pond Width: | 2.000
0000 0.000 0.000

LS
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d) Elevations > Elevation Data must be changed to match a CB#43 8x4. From the TDOT
GEOPAK Drainage Nodes Document set the following:

Vertical Alignment: Min. Fixed Drop, 0.33
Minimum Depth: 2.38 feet (See note at top of page 5-7)
Maximum Depth: 20.00 feet

o B
M Node Configuration - Elevations ‘ M

Window Centel— Fr
Node 1D 4 [CBZ = 0 : :
ode D 4 | = el S T T
Details

Options ] Reference Surface: | TIN Fie * | | final tin | 2
Properties Elevation Source: |Reference TIN | 374111

Location

Spread Criteria Node Elevation Option: [Same as Source x| 874111
Jﬂe“aﬁ"”; Vertical Alignmert: [ Min. Fised Drop =] [0.330

unction Loss -

Bischiore Colions Mirimum Depth: | 2.380

Computations Mazximum Depth: | 20.000

[ Add Sump Depth: | 0.000

e) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Outlet Only:

Drop Across Bottom of Structure + Min. Depth of Cover = Minimum Depth

CB#43 8x4: .33 + 2.05 = 2.38

NOTE: See Appendix A, pg. A-4
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Exercise 5
5.14 Delineate Drainage Area CB — 7

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-7 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 7. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-7 and turn off DA_CB-6.
Delineate Drainage Area:

Bayln Trace

NOTE: As discussed in Exercise 5.12 Delineate Drainage Area CB-6 this area will catch
a large amount of runoff prior to it entering the roadway.

c) Define Drainage Area:

&4 Drainage Area Definition | B ||
Window Center T
Area |D: CB-7 - '
alD: 4 | | P S @ AW & | ey |
Details
Options Description: To Mode IDv:  CB-7 ﬂféj
gegn'rticln Drainage Area: | 7.143 Area Selection / Creation
ubareas
Computation Base C Value: | 0.350 Select Create
Time of Conc.: | 5.000 Shape OTM Shape
Hydro. Method | Compute TC | Pick Boundary DP
@ Rational Blements Create Shape
SCS
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d) Calculate Time of Concentration:

M Time of Concentration E = :
Details :
Drainage Area ID: CB-7 Distance Slope Avg.Slope Fow =+
final tin Q 0.67 281 281  Sheet | |
2887 286 286  Sheet a
Define Path 2843 267 277  Sheet |E
1y [ ID-Segments 777 253 274  Sheet .
513 257 273 Sheet v
7 Shest Fow 3234 242 263 Sheet
Method: Length: | 300.000 7% SR 16 Sed BN
1783 168 244  Sheet
n‘ufalue'. Slope: | 1.959 0.25 253 2 44 Shest
0~ : 4326 178 229  Sheet
shallow How 476 158 227  Sheet
Length: | 100.000 3765 133 211  Sheet
inter. K: | 0.491 Slope: | 1537 1029 095 206  Sheet

6.50 1.91 206  Sheet ~ |
V| Concentrated How B

= Distance: Slope:
Method: | Continuit - | 437.279 " |
Length: | 437.27 e o Adust Fow. |
Velocity: | 5.000
Max Sheet Flow Distance: ¢300.000
Accum. Distance:  837.279 E] Max Shallow Flow Distance: \100.00(
Accum. Avg. Slope: 2.162

G %D  [Come] oot ] [ty ]

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

NOTE: The maximum length for sheet flow has changed and will vary depending upon
the drainage area. For this area, the Max Sheet Flow changes to 300 and the
Max Shallow Flow changes to 100. The n Value for Sheet Flow changes
back to 0.400

e) Delineate Subareas utilizing the Land Use DGN:

“ Drainage Area Subareas El =] @
Window Center
Area |D: CE-7 - [l
21D: 4 | J'¥ 5 ighigrt A AW & [ Ay ]
Details
Options To Node ID:  CB-7 St
Definition Subarea C Value Description
Automati
Subareas 5.7452 0.300 Forested Areas
Computation &1
& Display Onby
Hydro. Method 4
i@ Rational
™ 5CS
h.745 0.300 Forested Areas
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Exercise 5
f) Compute Discharge and Apply:

ﬂ Drainage Area Computations o
Window Center

Area ID: CB-7 - O

20 4 | | P e @ W w [y ]
Details
Options Area C Walue Compute
Definiti :
S Total Subareas: 5.745 0.300 Discharge
Computation Remainder: 1.398 0.350

Hydro. Method Composite:  7.143 0,310

i@ Rational Computed Intensity:  3.166

0 5Cs Computed Discharge: 7.006

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
ﬁ‘ Node Configuration - Computations o @
Node ID 4 [CB7 v) p L] WindowCenter o o 3% s &)
(| Highlight
_Qetails
| Options | | Total Ponded Width = 5.7866 i
: | |Ponded Width Left = 2.6732
:fm":“'es Ponded Width Right = 6.5055
LA Ponded Depth Left = 0.1290
| Spread Criteria Ponded Depth Right = 0.3167
|Elevations Grate Area = 7.2000 <
[Junction Loss Area Reduction = 0.5000 1
| Discharge Options Grate Perimeter = 15.2000
| Computations Penmeter Reduction = 0.0000
L ' |Grate Capacity = 136814 & —
Computed Head = 0.2815 [ -S—

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance
issue.

NOTE: Review the Computed Data. Items to review specifically are:

Total Ponded Width, Grate Capacity compared with Computed Discharge and
Computed Head
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5.15 Design Inlet CB — 8

It has been determined that a CB#42 4X4 will be used. See Standard Drawing D-CB-
42SB for details.

a) Select from the Main Menu Bar. Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-8

Properties > Change the Node Properties to Sag and to a CB#42 4X4:

& =S R —""lE : -
H Node Configuration-Properties | e
Window Center

Node D 4 [CBE = [l 0

oo ‘[ ]FDHighIight ﬁgﬂ)&-@'@

Dietails

Options | Description: |

E;uperties Node Type: [Grate -|

cation _ =

Spread Criteria Profile: |Sag J

Elevations Library tem: [CE#-E A¥4 v]

Junction Loss

Discharge Options

Computations

["] Node Bottom: [None Available -
[] Owemide Library Payitem: |

b) Location > All Reference information is defaulted from the previous Node (CB-7) such
that only the + Angle, Station and the Offset needs to be changed:

i — - B
Window Center

MNode 1D CB-& - O i
Details
Options | [ Chain: Profile: [DESIGNCL
Properties Coordinates / Stationing
Location Align: | Tangent to Chain | # + Angle: | 0.000
Spread Criteria ’ i =+ e
Hevations Station: | 9+30.00 X 3503054
dunction Loss Offset: | -35.000 $ Y: 3124124
Discharge Options } ; e
Compualions [] Miror Node (Offset from Gutterto Inlet: | 0.000
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Exercise 5
c) Spread Criteria > Enter the Spread Criteria as shown below.

% Slope Left: 1.00 % (From DTM Tools>Analysis>Height/Slope)
% Slope Right: 1.00 % (From DTM Tools>Analysis>Height/Slope)

% Discharge Left: 2.00% (Estimated based on placement within drainage area)
% Discharge Right: 98.00% (Leftover area)

NOTE: Left and Right are defined by a node at angle 0.

M Node Cenfiguration - Optional Spread Criteria for Sags o @ /[
Window Certer
Mode ID CEB-8 - I &
odelD 4 | I ¥ bighight W ok w4 e |
Details _ _
Options % Slope Left: | 1.000 Right: | 1.000
: % Discharge Left: | 2.000 Right: | 58.000
E;?:F;ZI:S Spread Cross Section:
Spread Criteria Spread Source: | Reference Suface | .
Bevations Width % Slope  Roughne: = Mapdmum
Junction Loss 0.005 1975 TNEEE Pond Depth: | 0.500
Discharge Options 1127 1976 0016
Computations 0.175 3080 0016 - Pond Width: | 2.000
0.000 0.000 0.000

d) Elevations > Elevation Data must be changed to match a CB#42 4X4. From the TDOT
GEOPAK Drainage Nodes Document set the following:

,ﬂ Mode Configuration - Elevations = e
[] Window Center
Node ID 4 [CB-8 - Il i
b C | J ¥ bighight W 9% w4 [ ey |
Details
Options Reference Surface: | TIN File x| | final tin Q,
Properties Blevation Source: |Reference TIN | 2g9.188
Location
Spread Criteria Mode Elevation Option: [ Same as Source =| BE5.188
?E”aﬂf‘”; Vertical Alignmertt: [Min. Fied Drop =] [0.170
unction Loss - ]
Dischiatge Options Minimum Depth: | 2.300
Computations Mapdmum Depth: | 28.000
[[] Add Sump Depth: | 0.000

e) Click the Apply button to include this node in the Drainage Project.

CB#42 4x4:. 017 + 213 = 2.30
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5.16 Delineate Drainage Area CB — 8

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-8 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 8. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA_CB-8 and turn off DA_CB-7.

Delineate Drainage Area:

NTE: As discussed in Exercise 5.11 Create Drainage Are
runoff prior to it entering the roadway.

a CB-6 this area will catch

c) Define Drainage Area:

&4 Drainage Area Definition = = @
Window Center M 1
Area |D: CB-28 - :
aiD: 4 | Y S i @ @ W & [ eely |
Details
Cptions Description: To Mode ID:  CB-8 f;fgf
E'E:”m':"" Drainage Area: | 0,895 Area Selection / Creation
ubareas
Computation Base C Value: | 0.350 Select Create
Time of Conc.: | 5.000 Shape OTM Shape
Hydro. Methad Pick Boundary DP
@ PRational Elements Create Shape
SCS
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Exercise 5
d) Calculate Time of Concentration:

M Time of Concentration L_ELJ@ (3|
Details :
Drainage Area ID: CB-8 Distance Slope  Avg. Slope Flow -
TIN File +| | finaltin Q 29.62 33 N Sheet
19.65 3.14 3.24 Sheet = 8
Define Path 23.08 323 324 Sheet
Trace [0 2743 330 325  Sheet &
3096 6.73 408 Sheet %
I et Fow D% 081 347 Sed
Method: (FHA Length: | 300.000 : : A °
[H ath 667 352 347 Sheet 7
n Value: | 0.400 Slop-e: 3.167 26.61 3.40 3.46 Sheet
. 8.73 3.70 347 Sheet
e _ 2467 317 344  Sheet
Length: | 100.000 227 143 327  Sheet
Inter. K: | 0.491 Slope: | 3.016 3167 249 3.18 Sheet
483 233 317  Sheet ~
[v Concentrated How Distance: _ Slope:
Method: [Continuty w] Length: ' 62295 : : :
2 29620 | [3310
Velocity: | 5.000
Max Sheet Flow Distance:/ 300.000
Accum. Distance: 462255 Max Shallow Flow Distance: \100.000
£
Accum. Avg. Slope: 2.907
Tc= 28.956 [ Compute | | Apply | ”"""Y

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

The maximum length for sheet flow has changed and will vary depending upon the
drainage area. Keep Max Sheet Flow at 300 and Max Shallow Flow at 100.

e) Delineate Subareas utilizing the Land Use DGN:

ﬂ Drainage Area Subareas | = = |ﬁ
Window Center
Area 1D: CE-8 - [l
210: ¢ | J'¥ 5 vighign A & W & [ ey ]
Dietailz
Options To Mode ID:  CB-8 Far
Definition Subarea C Value Description
Automati
Subareas 0.8928 0.300 Forested Areas
Computation ]
Display Only
Hydro. Method %
i@ Rational
= SCS
0.853 0.300 Forested Areas

GEOPAK Drainage V8i (SELECT Series 2) Storm Drainage Nodes 5-47



f) Compute Discharge and Apply:

ﬂ Drainage Area Computations

Area ID: 4 [CB8

-]

Details

Options
Definition
Subareas
Computation

Hydra. Method
i@ Rational
i 5C5

Tetal Subareas:
Remainder:
Composite:

Computed Intensity:

Computed Discharge:

o] ® )
i 5 %

Area C Value Compute
0.893 0.300 Dischange

0.003 0.350
0.895 0.300
3.500
0.941

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations o] @ [«
] Window Center H
N | - - . :
ode ID 4 [CB-8 Jb::me W o Xy w &) | Aoy
D._e'lails .
Options | Total Ponded Width = 4.1499 a
- Ponded Width Left = 1.4442 =
E:"’;_"'es Ponded Width Right = 45782
SRR Ponded Depth Left = 0.0369
Spread Criteria Ponded Depth Right = 0.1536
Elevations Grate Area = 3.6000 .
Junction Loss Area Reduction = 0.5000 1
Discharge Options Grate Perimeter = 7.6000
Computations | |Perimeter Reduction = 0.0000
— < |Grate Capacity = 6.8407 o
Computed Head = 0.1171 o3 x

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Review the Computed Data. Items to review specifically are:

Total Ponded Width, Grate Capacity compared with Computed Discharge and

Computed Head
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Exercise 5
5.17 Design Inlet CB — 9
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-9

Properties > Change the Node Properties to On Grade and to a CB#12 4Xa3:

™

,ﬂ, MNode Configuration - Properties = 28|
Node ID 4 [CB-3 ] » [l WindowCenter o o3¢ vy &)
[] Highlight
Details
Ciptions | Description:
Properties Mode Type: [Grate |
Location : =
Spread Criteria Profile: [On Grade | -
Bevilions Library tem: [CB#12 4%3 - |
Juniction Loss By Pass to Node: it
Dizcharge Options Mz By Pass: | 0.000
Computations =
Mode Bottom: |Mone Awvailable b
[] Owvenide Library Payitem: SE

L ~

b) Location > All Reference information is defaulted from the previous Node (CB-8) such
that only the + Angle, Station and the Offset needs to be changed. The reasoning for
the location of CB-9 will be given in the drainage area discussion:

( i h
# Node Configuration - Location (=T T
= [] Window Center "
| N .
Node ID 4 [CB-9 B P e w % w4 [ ooy |
Details _
| Options 7] Chain: [CL v | [V Profile: [DESIGNCL
Properties Coordinates / Stationing
Location : - -] 4 .
S Aign: (TangenttoChain =) #  +Angle:{(120.000)
Blevations Station: | 8+00.00 X 3363.906
Junction Loss 7] Offset: | 26.000 ; Y: 3088.645
Discharge Options : :
Computations || Mimor Node Offset from Gutterto Inlet: | 0.000

NOTE: The Spread Criteria defaults back automatically when the node is changed
back to ON GRADE, therefore no changes are necessary.
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c) Elevations > Elevation Data must be changed to match a CB#12 4X3. From the TDOT
GEOPAK Drainage Nodes Document set the following:

f N —== 3 N

Node ID 4 [CB-3 ~| » Eﬁ;”h‘f;‘:n&m Yt My e 40 | Boply
Details

Options | Reference Surface: _.Fin_E!I.tirl | Q,
E;F:i':ss Elevation Source: |FReference TIN ~| 870750

Sovead Eitedd Mode Elevation Cption: [Same as Source =| 870780

Elevations Vertical Alignment: [Min. Fied Drop ) [0170
‘I{]I?:;I;rr;?g;tinns Mirimum Depth: ;.1';.21"{}

Computations Mawimum Depth: | 20.000

[F] Add Sump Depth: [0.000

d) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Inlet and Outlet:

Min. Depth of Basin — Pipe Size — Drop Across Bottom of Structure = Minimum Depth

CB#12 4x3: 3.88 - 18712 - 0.17 = 2.2V
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Exercise 5
5.18 Delineate Drainage Area CB — 9

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-9 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 9. (You may use the following images as reference points. It is ok if your numbers

do not match exactly.) Attach reference file DA _CB-9 and turn off DA _CB-8.

Delineate Drainage Area:

NOTE: Many iterations and much investigation went into developing the placement of the
next few catch basins. The whole of the drainage area if one were to set CB-9 at the same
station as CB-6 & CB-8 is delineated by CB-9 Area and the white drainage area. These
were divided to keep the roadway spread within the required limits. The large portion of the
drainage area and the odd shape will be discussed in Exercise 5.19.
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c) Define Drainage Area:

ﬁ Drainage Area Definition | = X
Window Center

Area ID: 4 [CBD = 0

alD: 4 | ]'DHighIight & AW & [ Aoy
Details
Options Description: To Mode ID: CB-9 -ﬁf@r
Definition 3 3
Subaress Drainage Area: | 0.689 Area Selection / Creation
Computation Base C Value: | 0.350 ‘ Select ‘ Create |

Time of Conc. | 5.000 21epe DTM Shape

R Pick Boundary DP

(@) Rational Elements Create Shape

) 5C5

d) Calculate Time of Concentration:

M Time of Concentration L?_] = [
IDetais _
e Distance Slope  Avg.Slope Fow  ~ |
final tin Q 1391 073 073  Sheet
23.59 059 0.64 Sheet |5/| A
Define Path 2977 137 096  Sheet
Trace iy 432 139 099  Sheet
10.42 1.64 1.07 Sheet %
e e
Method: v h: . S : - met
2 FHA Langt — 2697 1.65 1.28 Sheet &
n Value: | 0.400 Slope: | 1.779 161 164 128 Sheet
— 0.06 220 1.28 Sheet
[ S B, 2549 169 134  Sheet
Length: | 30.708 843 181 137  Sheet
Inter. K: | 0.491 Slope: | 5.593 17.26 217 144 Sheet
16.16 21 149 Sheet ~ |
[V Concentrated Flow : T Siope: =
Method: (Continuty ¥| Length: | 0.000 ' : _
13.910 0.730 Adjust Flow
o [ Adust Fiow |
Max Sheet Fow Distance:/ 300.000
Accum. Distance: 390.708 - Max Shallow Flow Distance:\_100.000
Accum. Avg. Slope: 2.664 [j )
[Compu ] (_2owly_] (o,

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

NOTE: The maximum length for sheet flow has changed and will vary depending upon
the drainage area. Keep Max Sheet Flow at 300 and Max Shallow Flow at
100.
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Exercise 5
e) Delineate Subareas utilizing the Land Use DGN:

M Drainage Area Subareas [ @ [
Window Center
Area ID: CB-5 - (=
210: 4 | J¥ 5 vighigh R T
Details
Options To Node ID:  CB-9 S
Definition Subarea C Value Description
Automati
Subareas 01123 0.900 Conc/Asphat Pymt
Computation 05396 0.300 Forested Areas &
Dizplay Onby
Hydra. Method %
i@ Rational
5 5CS
0 540 0.300 Forested Areas

f) Compute Discharge and Apply:

ﬂ Drainage Area Computations EI [=] @
fealD: 4 [CBS <] » [] Window Center & AW &
[ Highlight

Details
Cptions Area C Value Compute
Definiti -
Sborone Total Subaress: 0.652 0.403 Discharge
Computation Remainder: 0.037 0.350

Hydro. Method Composite: 0689 0400

@ Rational Computed Intensity:  3.210

) 5C3 Computed Discharge: 0.886

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations E] @ @
| Window Center N
| 4 = L] i
Node ID 4 [CB-S > E] Hiohight W w % w4 | Aol |
_Delai[s _
| Options | | Discharge = 0.8856
: Spread Width from Gutter = 4.0723 —
f"’pe_“-es Total Ponded Width = 4.0723
o Ponded Depth = 0.2114
|Spread Crteria Spread Left Intercept = 0.0000
Elevations Spread Right Intercept = 4.0723
|Junction Loss Grate Length = 3.0210
| Discharge Options Grate Width = 1.8130
: Grate Capacity = 0.8022
| at
(Computations | |ByPass Flow = 0.0834
Efficiency = 0.9058

Don'’t be alarmed if your results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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5.19 Design Inlet CB —

10

It has been determined that a CB#43 8’ DIA. will be used.

See Standard Drawing D

-CB-43R for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-10

Properties > Change the Node Properties to Sag and to a CB#43 8’ DIA:

|"1

M Mode Configuration - Properties | = X
Node 1D 4 (CBAD 7] » D fiedonConter g g5 i 4
Dietails
Options Description:

Properties Node Type: |Grate x|

Location e =

Spread Criteria Profile: (Sag ] .
ik Library tem: [CB#43 8 DIA - |

Junction Loss

Digcharge Options

Computations

Mode Eottom: |Mone Available
[ Ovemide Library Payitem:

Align

L

-

NOTE: 8 Diameter is a round catch basin. The reasoning behind this selection is the
need for the grates to be at such an angle that a pipe cannot be attached at a skew
within the required limits. See TDOT Drainage Manual Chapter 7 Section 7.03.5.5
Pipe Connections to Structures.

b) Location > All Reference information is defaulted from the previous Node (CB-9) such
that only the + Angle, Station and the Offset needs to be changed. The reasoning for
the location of CB-10 will be given in the drainage area discussion. Especially note the

Angle and Offset:

I |

M Node Configuration - Location =] 28
. | WindowCenter .. v w2 [ deenr

Node | \CB- - '
ode ID 4 [CB-10 | P 5 gt W oo % w4 | Pl
Details :
| Options [¥] Chain: [CL v| [¥] Profile: [DESIGNCL v ]
| Properties Coordinates / Stationing
[1.ocation Aign: [TangenttoChain _v] #  +Angle{(120.000
| Spread Criteria i : :
| Blevations Station: | 8+00.00 : X: 3361.650
:Jgnduon Lnss. 7] Offset:  38.000 Y: 3076.859
Discharge Options L Epr—
|Computations ] Mimor Node Dffset from ter et
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Exercise 5
c) Spread Criteria > Enter the Spread Criteria as shown below.

% Slope Left: 5.00 % (From DTM Tools>Analysis>Height/Slope)
% Slope Right: 5.00 % (From DTM Tools>Analysis>Height/Slope)

% Discharge Left: 50.00% (Estimated based on placement within drainage area)
% Discharge Right: 50.00% (Leftover area)

NOTE: Left and Right are set equal since the flow will come to each equally.

ﬁ( MNode Configuration - Optional Spread Criteria for Sags l = S
Window Center
Node ID-4| [cB-10 ~ O B I < Apply
’ ) ] Highlight bz [l e -
Details
% : ight:

Tie % Slope Left: | 5.000 Right: | 5.000

Properties % Discharge I__efl: 50.000 Right: | 50.000
. Spread Cross Section:

Location
Spread Criteria Spread Source: [Reference Surface ']
Elevations Width % Slope  Roughne: « Maximum
Jgnctlun LDSS. 4095 -1.975 00168 |= Pond Depth: | 0.500
Discharge Options 1,906 -50.003 0.018
C tati - -

omptiations 1.000 -2000  0.0186 Pond Width: | 8.000

0.000 0.000 0.000

d) Elevations > Elevation Data must be changed to match a CB#43 8’ DIA. From
the TDOT GEOPAK Drainage Nodes Document set the following:

# Node Configuration - Elevations @_‘i:—hJ
Window Center
Node ID-4| [cB-10 ~) O w _al R w & Apply
’ ) [ Highlight i e i -

Details
Options Reference Surface: | TIM File - || final.tin ﬂ
F’rnperties Elevation Source: [Referenc:e TIN '] 872383
Location
Spread Criteria MNode Elevation Option: [Same as Source '] 872383
Blevelions Vertical Alignment: [Min. Fixed Drop ~] [0.330
Junction Loss o
Discharge Options Minimum Depth: | 2.7950
Computations Maximum Depth: | 40.000

| Add Sump Depth: [0.000

e) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Outlet Only:

Drop Across Bottom of Structure + Min. Depth of Cover = Minimum Depth
CB#43 8'DIA: 0.33 + 2.46" = 2.79

NOTE: See Appendix A, pg. A-4
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5.20 Delineate Drainage Area CB — 10

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-10 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 10. (You may use the following images as reference points. It is ok if your
numbers do not match exactly.) Attach reference file DA_CB-10 and turn off

DA_CB-9.

Delineate Drainage Area:

Begln Truée

NOTE: Drainage area CB-10 was created by first using downstream trace and discovering
that it converges into a relatively small area. Therefore when CB-10 was placed, upstream
trace was used from either side of the catch basin to determine the drainage area. CB-10
was rotated to match the contours in order to catch as much flow as possible.

=3 EER [

LR EEIEEIERE
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Exercise 5
c) Define Drainage Area:

M Drainage Area Definition = B [t
Window Center

frea D - - Ol

21D: 4 [CB10 | » 0 Hihiiht & Al WG
Details
Options Description: To Nede [D:  CB-10 -%I
Definition ; 3
i Drainage Area: | 2.733 Area Selection / Creation
Computation Base C Value: | 0.250 ‘ g?'i&d ‘ DTCI:rﬂeEthe

e s | 15051 ape ape

o Vtod P oy o7

@ Rational Blements Create Shape

i SCS

d) Calculate Time of Concentration:

M Time of Concentration o @ (=3
Details
Dreinage Area ID:  CB-10 Distance Slope Avg.Slope Flow  [4]|
TIN File ¥] final tin Q 20.56 2.80 280  Sheet (o
6.19 1.89 259 Sheet | || O
Define Path 26.63 149 204  Sheet
Trace (i | ID - Segments 1507 134 202  Sheet &
21.45 1.60 192  Sheet
 ShotFow pe = = = N
Method: (FHA__v]  Length: | 300.000 - - ; e
(HA_v]  Lengh 3773 164 187  Sheet &
n Value: | 0.400 Slope: | 1.966 0.84 163 1.87 Shest
0.39 188 187  Sheet
v Shallow Fow 454 175 185  Sheet
Length: | 100.000 27.49 158 182  Sheet
Inter. K: | 0.491 Slope: | 2.908 7.34 2.10 1.83 Sheet
25.31 1.9 184  Sheet |~l|
| Concentrated FHow e Slope:
Method: Length: | 779.769 : : :
Cortruty v) Lengh: |7 20560 | [2800
Velocity: | 5.000
Max Sheet Flow Distance:” 300.000
Accum. Distance: 1179.769 Max Shallow Flow Distance:\_100.000
Accum. Avg. Slope: 2.366 s
(Compue ] [ only ] (2o ]

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with
NO further steps required.

NOTE: The maximum length for sheet flow has changed and will vary depending upon
the drainage area. Keep Max Sheet Flow at 300 and Max Shallow Flow at
100.
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e) Delineate Subareas utilizing the Land Use DGN:

# Drainage Area Subareas EI =] @
aes D 4GB0 < » [7] Window Cenrter £ D W &
[ Highlight
Details
Options To Node ID:  CB-10 St
Definition Subarea C Value Description
Automati
Subareas 22860 0.300 Forested Areas
Computation 1
Display Only

Hydro. Method 5

(@ Rational

) 5C5

2.286 0.300 Forested Areas

f) Compute Discharge and Apply:

“ Drainage Area Computations E\ =] @
. - [] Window Center

Area ID: 4 [CB-10 ¥ Hoicht # oA W&
Details
Options Area R Compute
Defirt °
. Total Subareas: 2.286 0.300 1Sl
Computation Remainder: 0.447 0.350

Hycro. Method Composite:  2.733 0.308

@ Rational Computed Intensity: 3.124

© SC5 Computed Discharge: 2632

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations = l'® @
[] Window Center -
| - % i
Node ID 4 (CB-10 5 P 5 g W oe % w4 | Aeel
Details
Options Total Ponded Width = 1.7253 €«
" Ponded Width Left = 3.5957
f""z"‘e"‘ Ponded Width Right = 35957
Do Ponded Depth Left = 0.2019
Spread Criteria Ponded Depth Right = 0.2019
Elevations Grate Area = 7.2000 =
|Junction Loss Area Reduction = 0.5000
Discharge Options Grate Perimeter = 15.2000
Computati Perimeter Reduction = 0.0000
-spdtons Grate Capacty = 13,6814 * .
Computed Head = 0.1465 — 7

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance
issue.

NOTE: Review the Computed Data. Items to review specifically are:

Total Ponded Width, Grate Capacity compared with Computed Discharge and
Computed Head
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Exercise 5
5.21 Design Inlet CB — 11
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-11

Properties > Change the Node Properties to On Grade and to a CB#12 4x3:

i S : 1™
Window Center
Mode 1D CB-11 b ] B
Details
Options [ Description: | |
Properies Mode Type: |Grate -|
Location : =
= .
ik Library ttem: [CB&12 443 - |
Junction Loss By Pass to Node: | i
Discharge Options M Pass: | 0.000 ;
Computations e By P = =
Mode Bottom: |Meone Available - | -
[] Ovemide Library Payitem: : 7 bl

b) Location > All Reference information is defaulted from the previous Node (CB-10) such
that only the + Angle, Station and the Offset needs to be changed:

r _— -
TETEENE
Rt
Details :
Options | @iChain:[cL ~] (7] Profie:
Properties Coordinates / Stationing
Spread Crteria Aign: (TangenttoCrain _~) #  +Angle:((180.000 )
Blevations Station: | 9+30.00 X 3491.589
3_‘:;'*"" bd’:ﬁ 7] Offset: | 26.000 ¢ Y: 3064212
ons
Curnpfn?;ons [™] Miror Node Offset from Gutter to Inlet: | 0.000

NOTE: The Spread Criteria defaults back automatically when the node is changed
back to ON GRADE, therefore no changes are necessary.
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c) Elevations > Elevation Data must be changed to match a CB#12 4X3. From the TDOT
GEOPAK Drainage Nodes Document set the following:

H MNode Configuration - Elevations | =] 2 |
Window Center
Mode ID CB-11 b [ 4
Dretails
Options Reference Surface: |TIM File || final tin Q,
Froperties Elevation Source: | Reference TIN »| BRIR1E
Location
Spread Criteria Node Elevation Option: | Same as Sounce ~| 8gzslz
?E“E'ti':'”iu Vertical Alignment: |Min. Feed Drop ~| | 0.170
unction Loss i ;
Dhichisiige Cionia Minimum Depth: | 2.210
Computations Maxdmum Depth: | 20.000
[[] Add Sump Depth: | 0.000

LS -

d) Click the Apply button to include this node in the Drainage Project.

Catch Basins — Inlet and Outlet:

Min. Depth of Basin — Pipe Size — Drop Across Bottom of Structure = Minimum Depth

CB#12 4x3: 3.88 - 18712 - 0.17 = 227
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Exercise 5
5.22 Delineate Drainage Area CB — 11

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-11 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 11. (You may use the following images as reference points. It is ok if your

numbers do not match exactly.) Attach reference file DA CB-11 and turn off
DA _CB-10.

Delineate Drainage Area:

included to make sure all drainage area is captured. In reality, this sliver would likely be
captured by CB-10

c) Define Drainage Area:

rH, Drainage Area Definition E [=] @ﬁ
- . -
Area ID: 4 [CB-11 ~| » ﬂ‘:'g”hd"';“l_‘dcemer # ok B & | Aesly |
Details
Optiong Description: To Mode ID: CB-11 ﬁf&r
gi;:-t;: Drainage Area: | 0.191 Area Selection / Creation
Computation Base C Value: | 0.350 ‘ Select ‘ Create ‘
Time of Conc.: | 37.201 whape DTM Shape
Hydro. Method ‘ Fick Boundary ‘ CP
& PFational Elements Create Shape
SCS
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d) Calculate Time of Concentration:

M Time of Concentration LE..I! E |we3w)
Details
Drainage Area ID: CB-11 Distance Slope  Avg. Slope Flow A
TIN File +| | final tin Q 32.96 254 254 Sheet |=
10.08 234 250 Sheet - £1
Define Path 22.33 279 260 Sheet
Trace | ID - Segments 1063 271 261  Sheet
21.79 347 2.80 Sheet x
I st B XA5 22 27  Shos
Method: |FHA ~ Length: | 300.000 : : A
gth 364 232 269 Sheset &
n Value: | 0.400 Slope: | 2.104 28 53 215 2 63 Sheet
1.33 203 263 Sheet
¥ Shallow Fow 3093 166 247  Sheet
Length: | 100.000 5.05 157 245  Sheet
Inter. K: | 0.491 Slope: | 1.593 27.22 1.98 239 Sheet
1.85 1.19 238 Sheet ~
|V Concentrated How eies. Slope:
Method: Length: | 320.915 : -
(Continuity v] Length o -
Velocity: | 5.000
Max Sheet Flow Distance: / 300.000
Accum. Distance: 720.915 Max Shallow Flow Distance: \ 100.000
Accum. Avg. Slope: 2444 :
Tc= 34.801 [ Compute | | Apply | [ Aonty |

The calculated Time of Concentration is GREATER than the minimum of 5 minutes;
therefore the Time of Concentration will automatically be filled in after hitting Apply with

NO further steps required. Keep Max Sheet Flow at 300 and Max Shallow

Flow at 100.
e) Delineate Subareas utilizing the Land Use DGN:
M Drainage Area Subareas o B |
Window Center
Area D CEB-11 A O
. J'Y 5 tghight 9 AW & [y ]
Detailz
Options | To MNode ID:  CB-11 it
Definttion Suh C Val Dezcrinti
Cubareas uparea alle E.'SCHIJTIQFI | Automatic
. 0.0753 0.500 Conc/Asphalt Pvmt Delineatian
Computation 0.0967 0.300 Forested Areas ]
Display Oy
Hydro. Method %
@ Rational
@ SC5
0.096 0.300 Forested Areas
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f) Compute Discharge and Apply:

Exercise 5

ﬂ Drainage Area Computations

v

AreaD: 4 [CB-11

Details

Options

gj:;f;;l Tetal Subareas:

CompLtation Remainder:
Hydro. Method Composite;
(@ Rational Computed Intensity:
O SC5

Computed Discharge:

o=l & (=Sl
] Window Center
[] Highlight & @ W &
Area C Value Compute
0.175 0.570 Discharge
0.016 0.350
0.191 0.552
3.200
0.337

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.

M Node Configuration - Computations

Node ID 4 [CB-11 v »
Details
Options Discharge = 0.3369
- Spread Width from Gutter = 1.7590

E;';‘;:‘;‘:S Total Ponded Width = 1.7590

o Ponded Depth = 0.14595
Spread Crteria Spread Left Intercept = 0.0000
Elevations Spread Right Intercept = 1.7590
Junction Loss Grate Length = 3.0210
Dischange Options Grate Width = 1.8130
Computations Grate Capacity = 0.3369

ByPass Fow = 0.0000
Efficiency = 1.0000

=)@ =
W o Yy w 4) | Aeoly

("] Window Center
(7] Highlight

e

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance

issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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5.23 Design Inlet CB — 12
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-12

Properties > Verify the Node Properties are defaulted from the previous Node (CB-11)
such that no user-input is required for this similar curb inlet.

M Node Configuration - Properties | = 2|
[ Window Center
Node 1D CB-12 - = f
Dietails
Options Description:
Propertics Mode Type: |Grate A
Location -
Spread Criteria Profile: [On Grade | -
i it Library ftem: [CB&12 4%3 - |
Junction Loss By Pass to Node: it
Disu:hargg Options Max By Pass: | 0,000
Computations
MNode Bottom: |Nene Awvailable - -
[] Ovemide Library Payitem: Align

LS A

b) Location > All Reference information is defaulted from the previous Node (CB-11) such
that only the + Angle, Station and the Offset needs to be changed:

,ﬂ MNode Configuration - Location | = 2 |
[ Window Center
Mode 1D CB-12 - =) i
— b Dt gy g (o]
Detailz
Options | [¥] Chain: [CL + | [¥] Profile: [DESIGNCL - |
Properties Coordinates / Stationing
Location L : = ]
Spread Criteria Hign: |Tangent to Chain | # + Angle: | 0.000
Elevations Station: | 12+00.00 X 3766.316
Junction Loss [¥] Offset:| -26.000 $ Y. 3064627
Digcharge Options AR
Computations [ Mimor Node Offset from Gutter to Inlet: | 0.000

LS A

c) Click the Apply button to include this node in the Drainage Project.
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Exercise 5
5.24 Delineate Drainage Area CB — 12

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-12 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 12. (You may use the following images as reference points. It is ok if your
numbers do not match exactly.) Attach reference file DA_CB-12 and turn off
DA CB-11.

Delineate Drainage Area:

c) Define Drainage Area:

& Drainage Area Definition l = | |&]
Window Center ; [ ]
Area ID: 4 [CB-12 v | i A
alD: 4 | I Highlight & A W & Apply
Details
Ciptions Description: To Meode (D CB-12 ﬂ%j
Definiti - -
Sugzr;ins | Dinge e | 0,199 Area Selection / Creation
Computation Base C Value: | 0.350 ‘ E?E'ﬁ ‘ | DTCI'TdegthE ‘
_ | Time of Conc.: | 5.000 8 i
Hydro. Method | Compute TC | Pick Boundary DP
@ Fational Elements Create Shape
5C5
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d) Calculate Time of Concentration:

M Time of Concentration [E]iﬁ@_ | s
Details
Drainage Area ID: CB-12 Distance Slope Avg.Slope Flow  »
TIN File =/ finaltin Q 462 263 263 Sheet |
1.82 2863 263 Sheet |=|| O
Define Path 374 263 263 Sheet
Trace m 143 263 263  Sheet
0.70 263 263 Sheet %
@] Sheet Flow 448 263 263 Sheet
Method: I‘EE Length: | 31.000 322 263 263 Sheet e ]
1.95 263 263 Sheet
"Va'ue- Slope: | 2.540 4.01 263 263 Sheet
= 042 867 273  Sheet
(Oshaltow Flow D — 162 867 307  Sheet
Length: | 0.000 0.72 171 304  Sheet
Inter. K: | 0.491 Slope: | 0.000 2.27 1.7 2.94 Sheet
2.73 1.7 2.84 Conc ~
[ Concentrated Row T Slope:
Method: @ :] Length: | 252 483 ' = .
. 4620 2630
Velocity: | 5.000
Max Sheet Flow Distance:/ 31.000
Accum. Distance: 283.483 Max Shallow Flow Distance: \0.000
Accum. Avg. Slope: 1.846
[Comois]) (o ] (oo ]

The calculated Time of Concentration is less than the minimum of 5 minutes,
therefore 5 must be manually typed in the Drainage Area Definition dialog after hitting
apply in the Time of Concentration Window.

The maximum length for sheet flow has changed and will vary depending upon the
drainage area. Max. Sheet Flow is 31 and Shallow Flow should be toggled
off. The n value should be set to .012.

e) Delineate Subareas utilizing the Land Use DGN:

ﬂ Drainage Area Subareas | = 2 |
Window Certer
Area ID: CB-12 r [
=R ) b Dedorceie g g 3% g (o]
Detail=
Options | To Node ID:  CB-12 it
Definition Subarea C Value Description
U il el o R e | M ati
Subareas 0.1617 0.900 Conc/Asphalt Pyt
Computation &1
[¥] Display Oniby
Hydro. Method 3¢
i@ Rational
@ 5C5 -
0.162 0500 Conc/Asphalt Pvmt
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Exercise 5

f) Compute Discharge and Apply:

ArealD: 4 [CB-12

Details

Options |
Definition

Subareas
Computation

Hydro. Method
i@ Rational

&) 5C5

= [] Window Center
LY [ Highlight & @B & -

Area C Value G
Total Subareas: 0.162 0.500 Discharge
Remainder: 0.037 0.350

Composite: 0.797

Computed Intensity:
Computed Discharge:

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.

p
M Node Configuration - Computations

lDI &3

]W

Node ID 4 [CB-12

D) b Dlimience sy g 4 (o)

Details

Properties
Location

Spread Criteria
Blevations
Junction Loss
Discharge Options
Computations

Discharge = 1.1065

Spread Width from Gutter = 4.8368 €
Total Ponded Width = 4.8368

Ponded Depth = 0.2267

Spread Left Intercept = 0.0000
Spread Right Intercept = 4.8368
\Grate Length = 3.0210

Grate Width = 1.8130
Grate Capacity = 0.9578
ByPass Flow = 0.1487
Efficiency = 0.8656

L=

J

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance

issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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5.25 Design Inlet CB — 13
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-13

Properties > Verify the Node Properties are defaulted from the previous Node (CB-12)
such that no user-input is required for this similar curb inlet.

;H Mede Configuration - Properties | = 2 |
[ Window Center 5

Mode 1D CB-13 hd =

ode D 4 | Y e w0 % &) e |
Details

Options _ Description:

Properties Node Type: [Grate -|

Location i =

Spread Citeria Profile: [On Grade | -

e s Library ltem: [CB&12 4X3 - |

Junction Loss By Pass to Mode: gt

Discharge Options Max By Pass: | 0,000

Computations )

MNode Bottom: |Mone Awailable A =
[] Owvemide Library Payitem: Align

b -

b) Location > All Reference information is defaulted from the previous Node (CB-12) such
that only the + Angle, Station and the Offset needs to be changed. This station is not
set equal to CB-12 due to changing super elevation shapes. After a few iterations this
station was chosen in order to keep the spread within the limits. :

r' I ™

M Node Configuration - Location l= | R

Node ID 4 [CB-13 v] p [ WindowCenter o &% ' &
— ; || Highlight
Details
| Options [¥] Chain: [CL v | [V] Profile: |DESIGNCL - |
Eompemes Coordinates / Stationing
cation B : -| 4 .

| Spread Crteria Align: [Taqg_mtto(}mm J # + Angle:( 180.000
Elevations Station: | 11+45.00 X: 3702.757
[Junction Loss [¥] Offset: | 26.000 $ Y: 3023.802
| Discharge Options i ;
Computations || Miror Node Offset from Gutter to Inlet: | 0.000

c) Click the Apply button to include this node in the Drainage Project.
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Exercise 5
5.26 Delineate Drainage Area CB — 13

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-13 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 13. (You may use the following images as reference points. It is ok if your
numbers do not match exactly.) Attach reference file DA_CB-13 and turn off
DA CB-12.

c) Define Drainage Area:

.H, Drainage Area Definition L= = % =
Window Center ;
Area D CB-13 - | y i
21D 4 | | b S g @ %) &) ey
Details
Oiptions Description: To MNode ID: CB-13 {’%f
Diefiniti : :
Sugzr;-:;ns | Drainage Area: [0.156 Area Selection / Creation
Computation Base C Value: | 0.350 ‘ gs'ﬂm ‘ DTirﬂegthE ‘
_ | Time of Conc.: | 5.000 o Be
Hydro. Method Compute TC | Pick Boundary DP
@ Rational : L Elements Create Shape
SCS
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d) Calculate Time of Concentration:

M Time of Concentration = B |3
Details -
Drainage Area ID: CB-13 Distance Slope Avg.Slope Fow  ~
TIN File ] | final tin Q 1.37 263 263  Shest
4.03 2.63 263 Sheet ||| 8O
Define Path 1.15 263 263 Sheet
o 0% 25 5 S | @
1.62 2.63 2.63 Sheet %
7 Sheet Flow 607 263 263  Sheet
Method: [E Length: | 20.000 5.21 263 263 Sheet 7
1.18 263 263 Conc
“Va‘uei Slope: | 2.631 1.84 867 311 Conc
—— 0.20 867 316 Conc
°" How _ — 045 171 313 Conc
Length: | 8.00C 5.00 1.71 289  Conc
inter. K: [0.491 Slope: [0,000 5,00 171 271 Conc
5.00 1.71 258 Conc ~
'/ Concentrated How Distance: Slope:
Method: (Continuty w] Length: 208 668 ' - _
o 1370 2630
Velocity: | 5.000
Max Sheet Flow Distance " 20.000
Accum. Distance: 228.668 Max Shallow Flow Distance\_0.000
Accum. Avg. Slope: 1.719
Apply
[Compute ] Aomt_] (2o ]

The calculated Time of Concentration is less than the minimum of 5 minutes,
therefore 5 must be manually typed in the Drainage Area Definition dialog after hitting
apply in the Time of Concentration Window.

NOTE: Since the majority of flow is in the gutter (Concentrated Flow), we toggle off
Shallow Flow and change Max Sheet Flow to 20. The n Value for Sheet
flow changes to 0.012.

e) Delineate Subareas utilizing the Land Use DGN:

M Drainage Area Subareas | = | | 28 |
Window Center
Area ID: CB-13 hd Cl
=LA J ¥ vighight & @B @ [
Details
Options | To Node ID:  CB-13 St
Definition Subarea C Value Description :
FiroeelEeci 1 o [ =l e ] M ati
Subareas 0.1306 0.900 Conc/fsphalt Pymt
Computation &1
[#] Display Oy
Hydro. Method 3
i@ Rational
® 5CS
013 | | 0.500 | | Conc/Asphalt Pyt
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Exercise 5
f) Compute Discharge and Apply:

M Drainage Area Computations || B |
Window Center

Area ID; CB-13 - O

alD: 4 | ]FDHighIigI'rt @@@&]
Details
Options Area C Value —
Definiti ;
- Total Subareas:  0.130 0.900 Discharge
Computation Remainder: 0.025 0.350

Hydro. Method Composite: 0,155 0810

i@ Rational Computed Intensity:  &.980

0 565 Computed Discharge: 0.877

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.
M Node Configuration - Computations o] @ ([
: = "] Window Center
Node ID 4 [CB-13 ) > B ngrie w 8% w4 [ Aeoy |
Details
Options | Discharge = 0.8765
. Spread Width from Gutter = 7.2730 €———————
E"‘c‘z_”*es Total Ponded Width = 7.2730
i Ponded Depth = 0.2058
Spread Criteria Spread Left Intercept = 0.0000
Blevations Spread Right Intercept = 7.2730
Junction Loss Grate Length = 3.0210
Discharge Options Grate Width = 1.8130
; Grate Capacty = 0.7312
(Compubalions | |5 ores Flow= 0.1453
Efficiency = 0.8342

Don'’t be alarmed if your results are off by a few 100™s. It could just be a tolerance issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.
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5.27 Design Inlet CB — 14
It has been determined that another standard CB#12 4X3 will be used.
See Standard Drawing D-CB-12S for details.

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name CB-14

Properties > Verify the Node Properties are defaulted from the previous Node (CB-13)
such that no user-input is required for this similar curb inlet.

;H MNode Configuration - Properties | = X
[ Window Center
Mode D CE-14 - == 3
ode ID 4 | I ¥ [~] Highlight ey e B (el
Dietailz
Options [ Description:
Properties Mode Type: [Grate |
Location s =
Spread Criteria Profile: [On Grade ] -
Hiiribos Library ftem: [CB&12 4%3 |
Juniction Loss By Pass to Node: it
Discharge Options Mexc By Pass: | 0,000
Computations [
Mode Bottom: |None Awailable - -
[] Overide Library Payitem: Algn

LS A

b) Location > All Reference information is defaulted from the previous Node (CB-13) such
that only the + Angle, Station and the Offset needs to be changed. This station is
chosen since it is on an even station and near where we want our outlet:

M Node Configuration - Location |¢_ |
[] Window Center
Mode ID CB-14 = = "
ode D 4 | Y St ® 8% 4 (e ]
Deetails
Options [¥] Chain: [7] Profile: [DESIGNCL =
Properties Coordinates / Stationing
Location o = = .
Spread Criteria Hign: [Tangent to Chain | # + Angle: | 0.000
Elevations Station: | 14+00.00 *: 3960176
dunction Loss [¥] Offset: [ -26.000 $ Y. 3049171
Discharge Options R
Computations [ Mimor Mode Offset from Gutter to Inlet: | 0.000

LS A

c) Click the Apply button to include this node in the Drainage Project.
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Exercise 5
5.28 Delineate Drainage Area CB — 14

a) From the Node Configuration dialog select Edit Area. When asked if you want to create
a new drainage area click Yes. The name CB-14 should automatically appear, click OK.

b) Follow the steps in Exercise 3.2 to delineate and define the drainage area for Catch
Basin 14. (You may use the following images as reference points. It is ok if your
numbers do not match exactly.) Attach reference file DA_CB-14 and turn off

DA_CB-13.

Delineate Drainage Area:

c) Define Drainage Area:

# Drainage Area Definition L= B s |
Window Center FATEET
Area 1D CB-14 - | 5
21D | | Y S 8 AW & [ ey |
Details _
Ciptions ' Description: To Mode ID: CB-14 ﬁ%‘
Definiti : i
'Sut:znla-zns Peaiiage feea: | 0,286 Area Selection / Creation
| Computation Base C Value: | 0.350 ‘ e ‘ Wt ‘
Time of Cone.: | 5.000 it it
Hydro. Method [ Compute TC | Pick Boundary DP
@ Rstional Elements Create Shape
SC5
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d) Calculate Time of Concentration:

ﬂ Time of Concentration E'_ éﬁ
Details _
Drainage Area ID: CB-14 Distance Slope Awvg. Slope Flow -
TIN File =/ | final tin Q 242 2.06 2.06 Sheet |-
443 1.76 1.87 Sheet 3|
Define Path 1.91 1.98 1.89 Sheet
[0 ‘ ID - Segments 117 198 190  Sheet
455 157 1.80 Sheet %
[@ Sheet Fow 013 166 180  Sheet
0.09 1.27 1.79 Sheet
n Value: @ Slope: | 1.730 554 150 171 Sheet
— 195 117 166  Sheet
°" Fow e 366 143 163 Sheet
Length: | 0.000 3.16 1.09 157  Sheet
nter. K: | 0.491 Slope: | 0.000 2.30 1.38 1.56 Sheet
1.83 1.38 155  Sheet ~
|v Concentrated How Distance: Sore:
Method: Length: | 170.667 - - :
(Continuey ~) oth 2420 2.060
Velocity: | 5.000
Max Sheet Flow Distance: /120.000
Accum. Distance: 290667 Max Shallow Flow Distance: \0.000
Accum. Avg. Slope:  1.933 a
Apply
[Compute ] (oo _] et

The calculated Time of Concentration is less than the minimum of 5 minutes,
therefore 5 must be manually typed in the Drainage Area Definition dialog after hitting
apply in the Time of Concentration Window

NOTE: The maximum length for sheet flow has changed and will vary depending upon
the drainage area. Change Max. Sheet Flow to 120 and leave Shallow Flow

toggled off.
e) Delineate Subareas utilizing the Land Use DGN:
ﬂ Drainage Area Subareas =| = ||ﬁ|
. 5 - [] Window Center
Area|D: 4 [CB-14 | » 0 Highight #oH WA
Dietails
Options To Node ID:  CB-14 St
Definition Subarea C Value Description
Subareas - Automatic
0.2709 0.500 Conc/Asphalt Pvmt E——
Computation S spnEt T ]
Display Orlly
Hydro. Method e
i@ Rational
® SCS
0.271 0.500 Conc/Asphalt Pyt
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f) Compute Discharge and Apply:

Exercise 5

ﬁ Drainage Area Computations
Window Certer

Area ID: 4 [CB-14 - [

SN ] [ Highiight
Details
Options Area
Definition
Subareas Total Subareas: 0.271
Computation Remainder: 0.027

Hydea. Method Composite: 0258

i@ Rational Computed Intensity:  &.980

0 3Es Computed Discharge: 1.767

e B[S
& & W &

C Value Compute
0.900 Discharge
0.350
0.851

g) Back in the Node Configuration dialog box click on Properties, then click again on
Computations. This allows the program to update and run calculations. Review the

Computations.

M Node Configuration - Computations

ropetes Total Ponded Width = 4.8154
cation Ponded Depth = (0.2685

Spread Critena Spread Left Intercept = 0.0000

Elevations Spread Right Intercept = 4.8154

Junction Loss Grate Length = 3.0210

Dischange Options Grate Width = 1.8130

Computations Grate Capacity = 1.4849

ByPass Flow = 0.2822
Hfficiency = 0.8403

"] Window Center
Node ID 4 [CB-14 ] 7 Hoight
_D-etails
Options Discharge = 1.7672

Spread Width from Gutter = 4.8154 €—

o] @ =
w @ % w4 [ Aoy |

Don’t be alarmed if your results are off by a few 100™s. It could just be a tolerance

issue.

NOTE: Upon review of the computations the Spread Width from Gutter is within our
limit of 8.0 feet, therefore the inlet is in good position.

This is the last catch basin in this network. The curb and gutter section continues and
any ByPass will be caught by the next network. If this were not the case, we would need
to take steps to capture or mitigate the ByPass Flow.
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5.29 Design Junction MH-1

a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name MH-1

Properties > Make the following changes:
Node Type: Junction
Library Item: MH#3 5’ DIA
(See Standard Drawing D-MH-3 for details.)

M Mode Configuration - Properties

| —

Window Center
[] Highlight

W% [ el |

Cn Grade -

Nods ID 4 [MH-1 - » L—I

Details

Options Description:

Properties Node Type: [Junction
Location Profile:

Spread Criteria o

Bt Library ftem: [MH#3 5' DIA
Junction Loss

Discharge Options

Computations

{ Y

| 'I

| !
' ;

Mode Bottom: |None Available -

[] Overmide Library Payitem:

Align

LS

-

NOTE:

A manhole is used at this location since; a junction is required, the

superelevation of the roadway is such that there is little to no flow, and Junction Boxes
are not allowed to be used under roadways.

b) Location > All Reference information is defaulted from the previous Node (CB-14) such

that only the + Angle, Station and the Offset needs to be changed. Be sure manholes
are located out of wheel paths:

,ﬂ Mede Configuration - Location | = 28 |
[ Window Center
Node ID 4 [MH-1 - = i
ode D 4 | Y i 8% 4 [ el |
Details
Options [#] Chain: |CL x| [#] Profile: |DESIGNCL -
Properties Coordinates / Stationing
Location G ; = :
Spread Criteria Align: | Tangent to Chain | # + Angle: | 0.000
Blevations Station: | 14+00.00 X 3961.075
Junction Loss _[7] Offset: | 18.000 i Y- 3005180
Dlischarge Options S
Comprtatioris —[] Mimor Node Offset from Gutter to Inlet: | 0.000
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Exercise 5

c) Elevations > Elevation Data must be changed to match a MH#3 5’ DIA. From the TDOT
GEOPAK Drainage Nodes Document set the following:

Ll R e EEE——— B
Window Center
Node 1D MH-1 - (i £
Details
Options Reference Surface: |TIN File | | final tin Q,
E;ozte_mes Elevation Source: |Reference TIN ~| 861762
cation
Spread Criteria Mode Hlevation Option: [ Same as Source =| 361762
?E“mionio Vertical Alignmert: | Min. Fixed Drop -| 0210
unction Loss = i :
Discharge Options I'U'Ilnfmum iyt L 1'-3'?1] -
Computations Madmum Depth: | 40.000

[C] Add Sump Depth: | 0.000

d) Click the Apply button to include this node in the Drainage Project.
Manhole:
Min. Depth of Basin — Pipe Size — Drop Across Bottom of Structure = Minimum Depth
MH#3 5’'DIA: 3.54° - 18712 - 0.21' = 1.83
NOTE: See Appendix A, pg. A-5

5.30 Design Outlet EW-1
a) Select from the Main Menu Bar: Component > Node > Add; or from the Main Toolbar:
Add Drainage Node; or click the Add Node button within the Node Configuration
Dialog. Click OK to set the name EW-1

Properties > Make the following changes:
Node Type: Outlet
Library Item: Endwall

Fix Tailwater at: Critical Depth
Other Tailwater options are: Uniform Depth, Soffit (Top of pipe),
or Elevation: User input (known elevation)

i — ]
M Node Configuration - Prc_ Elﬂlg
Window Center
Node ID 4 [EW-1 % £ .
ode D 4 | I Y i w0 @) e |
Details
Options | Description: |
f;ﬂperties Node Type: [Outlet ]
cation Yo ]
Spread Criteria Profile; |On Grade
Elevations Librany tem: |Endwall *
Junction Loss @ Fix Tailwater at: | Crit z -
E]lsc:hargg Options ) Tailwater Blevation: | 0.000
Computations ' "
Mode Bottom: |None Available - ;
[] Cwemide Library Payitem: An
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b) Location > All Reference information is defaulted from the previous Node (CB-14) such
that only the + Angle, Station and the Offset needs to be changed. Angle is critical as
to direction node will be displayed.

C=HEE

Node D 4 [EW-1 v] p [ WidowCenter o o 3% g &) (LAooy |
[”] Highlight

Details
Options [@Chain: fCL_ =] [V]Profie: [DESIGNCL  ~
Properties Coordinates / Stationing
Spread Citenia Aign: (TangenttoChain _ v] # +Pngie:
Blevations Station: | 14+00.00 X 3561.852
mni | °“L‘§:ﬁ -[¥] Offset: | 56.000 _ ¢ Y: 2967.188
Comauta:ons = -[] Mior Node Offset from Gutter to Inlet: | 0.000

c) Elevations > Change the Elevation data to the following:
Vertical Alignment: Match Invert
Minimum Depth: 0.000
Maximum Depth: 4.000

M Node Configuration - Elevations JESSEER
Window Center
Made D EWV-1 - Ol 4
ode D 4 | | Y S % e & [y
Details
Ciptions | Reference Surface: | TIM File - i-ﬁnal.t!q -| Q,
E;f![;te_ﬂi&ﬂ Blevation Source: |Reference TIN ~| 850412
cation
Spread Criteria Node Elevation Option: [ Same as Source | 850412
Elevations Vettical Alignment: [ Match Invert =] [0210 |
Junction Loss Mii Decth: | 0.000 | .
Discharge Options |r1?mum o !-ﬁ
Computations | Maximum Depth: I“_PPD_|

NOTE: This is a preliminary location used to determine outlet elevation, etc. This node
will need to be adjusted to account for the side slope, endwall, velocity, and the final
pipe size which is designed.
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B View 1, Default (= <=

E-aw-|AQ FEIEEIEEE

d) Click the Apply button to include this node in the Drainage Project.
5.31 Inlet Bypass
Set the Inlet bypass as required to bypass flow to the downstream inlets.

a) Select Component > Node > Edit or choose from the Tool Box and use the drop-down

menu to select CB-1. —r
i
4 DRAINAGE - DrainageProject.gdf - [No Active Network] | B
| Project | Component | Network Reports  Utilities  Tool Boxes | #| g 1 AddDrainage Node
= R i B 4z |2 EditNode
rea
| ad “W Y"?jﬁ,« 3 Id Edit Drainage Node
ode m ¥
E 7 : | = %J x@' 4  Delete Drainage Node
=n Edlt \A" @ 3 RenameDrainage Node
: 1D i
Prafile r EJI L% 6 Renumber Node
elete
Culvert A [ %5 1 UpdateAll Nodes
Routing BE== $st & Update Nodes with Pay rems
R b
Land HSES e % 9 Drainage Mode Report - Sump
2 .
Miscellaneous Utilities » Update All 55t 0 Drainage Node Report - On Grade
Update with Ea)r Items = Open as ToolBox

&l MNode Configuration - Discharge Options El_lél
i H Window Center
Node ID 4 EW-1 =} ¥ 5 Highight R

- Available Modes -
e
Options CB-2 lomputed Discharge
Properties  |CB-3 £ | jed Discharge:
Location CB-4 = —
Spread Criteri|CB-5 le Inlet Calculations Capacity: | 0.0
Blevations  |CB-6 [ Base Fow frea | |CB-1 v | &

Junction Loss CB-7
Discharge OpCB-8

Computations CB-9
EW-1 =
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b) Properties > Keyin the By Pass to Node as CB-3 or click the ID button and data point
on the node in the plan view.

The Bypass flow from this inlet will then contribute its resulting bypass flow to CB-3.
Click the Apply button to accept the changes.

f ]
;ln‘. Mode Configuration - Properties ‘ L= X
[] Window Center

Node ID 4 [CB-1 . £l "

ode 4 [ ] » [] Highlight " s % iz @
Details
Options Description:
E;operties Mode Type: [Grate -|

cation G =
Spread Criteria Profile: [On Grade | -
Blevations Library tem: [CB#12 4X3 | _
Junction Loss By Pass to Mode: | CB-3
s Teniy Uotore Max By Pass: | 0.000
Computations ;

MNode Bottom: |Mane Available - =
[7] ©vemide Library Payitem: Align

c) Select CB-3, Computations > Review the computations to make sure the spread is still
within the design limits.

M Node Configuration - Computations [o] &
- = ("] Window Center -
Node ID 4 [CB3 ~» B o [ @ % s 4 [ Aeey |
_Details _
Options Discharge = 1.0902

Spread Width from Gutter = 4.1236 €————

E:"f'es Total Ponded Width = 4.1236

e e Ponded Depth = 0.2125
Spread Crteria Spread Left Intercept = 0.0000
Bevations Spread Right Intercept = 4.1236
Junction Loss Grate Length = 3.0210
Discharge Options Grate Width = 1.8130
Computations | - Grate Capacity = 0.9645

ByPass Flow = 0.1258
Efficiency = 0.8846

d) Follow the same procedures to bypass the remaining flow to the inlets as described in
the table below:

Node ID | By Pass to Node Spread Width
Before Bypass After Bypass
CB-2 CB-4 6.0289 7.1331
CB-3 CB-6 5.5181 5.8409
CB-4 CB-9 4.0723 6.1784
CB-6 CB-12 4.8368 5.6188
CB-9 CB-11 1.7590 3.1144
CB-11 CB-13 7.2730 7.5241
CB-12 CB-14 4.8154 5.1393
CB-13 CB-14 5.1393 5.3333
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