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Chapter 5 Advanced Storm Sewer Placement

5.1 Objectives

Create and place stormwater inlets and associated drainage areas in GEOPAK Drainage
using advanced placement options

Use existing GEOPAK Road data in drainage design

Create a reach and view the storm sewer profile

We will be introducing a few new tools and options in this exercise including the
Navigator feature in Drainage.

5.2 Overview

GEOPAK Drainage allows the use of existing GEOPAK Road data in the design of drainage
systems. Information such as topography, stationing and roadway cross-sections can be
incorporated into GEOPAK Drainage, greatly simplifying the manual input of data.

Using existing GEOPAK Road data, we will construct a drainage system as shown below.

Simplified Plan View
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There is a 40 ft wide bridge structure from Sta 38+00 to Sta 39+00 that we will collect runoff
from. From Sta 39+00 to Sta 44+48 we will be collecting runoff from centerline out to a
distance of 75 feet.

We will design for a 10-year storm in District 5.
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Chapter D Advanced Storm Sewer Placement

Additional geometry that we will use for constructing our system is shown below:

Profile View
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5.3 Set Project Preferences

For this exercise we will be working with the Cole\JSEX502 project.

The first few steps will involve creating the files we will be using to construct our
drainage system and setting up the project preferences.

. Using ProjectWise, open the plan_J5EX502.dgn file from the project’s data
folder

. Using the MicroStation File menu, choose the Save As option and save as a new
file named drainage J5EX502.dgn

e You can use the No Wizard option when that dialog pops up, and make sure
you save your new file to the data directory of the project (it should default to
the correct location)

e Make sure to Check-In the plan_J5EX502.dgn file when prompted

A file has already been set up that outlines the land uses for our project area. We simply
need to make this file available to us by referencing it into our drainage plan.

3. Access the References dialog box and attach the landuse_J5EX502.dgn file
(located in the project data directory) using the Coincident-World orientation

In order for Drainage to recognize the land use assignments the geometry must
be in the active design file, so using the Merge to Master function merge the
landuse_J5EX502.dgn file into the active file and then close the References
dialog

Now we need to set up our drainage preferences for the project.

5. Follow the instructions in Chapter 1 outlined on page 5 for Beginning a New
Drainage Project

When you reach step 6 in the instructions name your drainage project
drainage_ J5EX502.gdf

6. Once your project is saved then open the Preferences dialog box again so we can

make some changes necessary to fit our project

10/18/12 Missouri Department of Transportation 5-3



Chapter D Advanced Storm Sewer Placement

7. Select the Project Components Option. Associate job502.gpk with this

drainage project. The gpk file is located at T:\de-proj\Cole\J5EX502\data.

M Preferences - Project Components = || = || E3
File
Options Drainage Library File (DLB): | T:A\Ge d".Drainage‘dote db Q

Err;rjt:ct Components GFK Job Numbe Q | - |
Rainfall Parameters Drainage Cell Library: | T:\Vapk_oid \Drainage'Drainage cel Q
Land Use Options o

Frequency Options Criteria Directory: Q

Also make sure your working directory is set to \J5EX502\data in the correct
ProjectWise location under the User Preferences

8. Select the Rainfall Parameters Option and choose District 5
9. Make sure the Frequency Option is set to 10 years
10. Select the Node Option and change the prefix from*“CB —“to“ A - “

11. Click OK on the Preference dialog and choose Yes when prompted to store
changes

12. Under the Drainage Project menu options, choose the Save option

This will store the changes we made to our project GDF file

13. Zoom in on area between station 38+00 and station 45+00
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5.4 Inlet Placement using Navigator

One of the methods for adding components to a project is with Drainge’s Navigator. We will be
working with the basic operation of the Navigator throughout the rest of this exercise.

1. Access the Navigator by going to Utilities >Navigator

.l»{ Mavigator E =] @ﬁ

Yiew Tools

W [Blwg/ mey /Addnem

1D Description

None Avalable A / Modify Item

cd—" Delete Item

z / ID Item

Highlight Window Center Cluery

}c_b{

Displays components for all networks in the Drainage file

Displays components for only the active network

|| K

Displays the drainage areas

&

Displays the inlets

Diplays the nodes (inlets will also be included)

Displays the links (pipes or ditches)

Displays the profiles (reaches)

Displays the culverts (not covered in this class)

< N F N &

Displays system routing (not covered in this class)
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B | The options along the right side of the Navigator dialog allow you to:

Y
— 1 — Add Item
14

I Modify Item
><<\

112 Delete Item
1 Identify Item

. Select the Inlet icon from Navigator and choose the Add Item icon on the right.

. The inlet should automatically be assigned the name A-1 since we set that up in the

Preferences, so click OK to begin assigning the properties of the inlet.

Now use the information provided for each option to construct the A-1 inlet.

Instruction 4 involves using the data and screenshots contained on the following 5 pages.
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Properties
Node Type: Curb
Profile: On Grade
Library Item: CURB 5

Click Apply in the upper right corner

Reference Chain: DESIGN
Profile: PROPOSED
Align: Tangent to Chain

Station: 42+00
Offset: —20 ft

Click Apply

“ Mode Configuration - Properties EE@
Window Center
Node ID 4 [A-d - = y
odeD 4 | ]}DHighIigI'rt w @ % w4 [ el |

Details

(Options Description:

Properties Node Type: [Curb =)

Location . =

Spread Criteria . F‘roflle.. [On Grade | |

Elevations Library ftem; [CURB 5.0 |

Junction Loss By Pass to Node: et

Discharge Options Max By Pass: | 3.000

Computations §
[] Node Bottom: D BOX 22 - .
[] Ovemide Library Payitem: Align

Location

M MNode Configuration - Location

Node ID 4 [A-1

~| p

Dietails

Cptions
Properties
Location

Spread Critera
Blevations
Junction Loss
Discharge Options
Computations

Chain: |DESIGN -

[] Window Center
[] Highlight

Coordinates / Stationing

Align: [ Tangent to Chain | # + Angle: | 0.000

Station: | 42+00.00 ¥ 1700515759
Cffget: | -20.000 (-é}) Y: 559252 356
[ Miror Mode Offfset from Gutterto Inlet: | 0.000

= | = =]

o w B
Profie: [PROPOSED
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Spread Criteria
Longitudinal slope: Reference PGL

Enter the provided spread section data in the input fields highlighted below and then click
the add item icon along the right side.

Width = 20

Slope = 2%

Manning’s n = 0.016

Maximum Ponded Depth: 0.4

For inlets at grade this does not enter into the hydraulic computations. It is merely used
for querying the system. The depth is measured at the inside of the curb face. For a 6”
curb a maximum allowed depth is 0.4 ft.

Maximum Ponded Width (spread): 12

This value does not enter into the hydraulic equations. It is merely used for querying the
system and generating a warning if the value is exceeded.

Section 640.1.2.2 of the EPG covers Gutter Spread. The allowable spread is based on the
functional classification of the roadway. The maximum allowed under any circumstances
is 12 ft and so we will use that for our situation.

Click Apply
M Nede Configuration - Spread Criteria for On Grade | = || = || 22|
Window Center
Maode D A -1 - (W 5
Dietail=
) Longitudinal Slope Source: |Reference PGL | 1.289
Optu:ln.s Spread Cross Section
Froperties Spread Source: | User Supplied -|
Location
Spread Criteria Width % Slope Roughness
Blevations 20.000 2.000 0.016 @ Mazdmum
Junction Loss =1 Pond Depth: | 0.400
Discharge Options bt
Computations 20000 | [2000 |[006 Pond Width: | 12.000
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Elevations
Choose a TIN File by selecting the magnifying glass icon and selecting J5SEX502.tin
from the file listing in our data directory.

Elevation Source: PGL+Spread Section
The program will use the PGL elevation at the specified station in conjunction with the
spread section to compute the elevation at the inlet.

Node Elevation Option: Same as Source

One of the options is to select constant offset. A possible application would be if a
profile were defined along the top of curb. The elevation could be offset a distance of the
curb height to achieve the inlet elevation.

Vertical Alignment Preference: Match Soffit
Another option that could be utilized is select match surface. Match surface will align the
pipes based on the flow line.

Minimum depth: 2.0
Maximum depth: 15.0
This will set the “design envelope” for your pipes.

Click Apply
M Nede Configuration - Elevations | o || = || |
Window Center M. |

Maode 1D A -1 - i

ode ID 4 | | » Highlight Yo K &) | Apply
Details

Options Reference Surface: | TIM File | ¥502\data“JSEX5024in |
Froperties Elevation Source: |PGL + Spread Section ~| 763.176

Location

Spread Criteria Mode Elevation Option: [Same as Source -| 76175
?E”aﬂ':""ij Vertical Aignment: [ Match Soffit -|

unction Loss .

Discharge Options Minimum Depth: | 2.000

CDmpu‘taﬂDns |"-"|E[:l:II'I'ILIITI DEp‘ch 15'}'}'}

Add Sump Depth: | 0.000

10/18/12 Missouri Department of Transportation 5-9



Chapter D Advanced Storm Sewer Placement

Junction Loss
Select Defined Equations

;H Mode Configuration - Junction Loss EI =] @
Window Center

Node ID 4 [A-1 - O .
Details
Options @ Defined Equations
Properties ) Eguations x Loss Reduction: 0.0
Location ) _—
Spread Criteria ) Absolute Loss: 0000
Hlevations 1 Supplied K - Outlet Velocity: 0.0
Junction Loss 71 Supplied K - Change in Velocity: | 0.000
Discharge Options None
Computations

Discharge Options
Select Use Computed Discharge

1“ Mode Configuration - Discharge Options EI =] @
Window Center
Mode D A-1 - Ol i
Details
Options @ Use Computed Discharge
Properties ) Supplied Discharge: | 0.000
Location i ) _ ) —
Spread Criteria [] Disable Inlet Calculations ~ Capacity: | 0.0000
Hlevations [ |Link Base Fow Area T | |None Awvailable - | &
Junction Logs ]
Discharge Options
Computations
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Computations
The computations window will be empty until drainage area A -1 has been added or a

discharge has been supplied.

r;u Mode Configuration - Computations EI =] @ﬁ
Node ID 4 A1 -] » Window Center w % A

Highlight

Details

Options Inlet A -1 - Emor Performing Inlet Computations
Drainage Area A -1 Mot Found

Properties
Location

Spread Criteria
Blevations
Junction Loss
Discharge Options
Computations

5. Finally click the Apply button to save the inlet to the drainage project. Note that

after the inlet has been added it is now contained in the navigator.

= e = | r‘u Mavigator El =] @ﬁ
View Tools
” Apply
w & [ oot | x| SME S meY
1] Description
A1 ]
X
1
1y
Highlight Window Center Cluery
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5.5 Area Placement

The area corresponding to inlet A-1 can be placed in several different ways. The first method is
accomplished in a similar fashion as inlet A-1 was placed using the Navigator. The second
method utilizes the Edit Area button within the Node Configuration dialog located in the upper

right hand corne

r.

& |) Aeply

r;u Mavigator El =] @ﬁ OR
View Tools W
WA RS Sme Y
D Description (\ =
v ) 2
¢ ]
f
1
Highlight Window Center Cuery

1. Select either of the options above to begin constructing the area

2. Assi

gn the name for your area as A-1 and click OK

Now we need to draw the shape that we will use to establish our physical area boundary. This
shape will extend from inlet A-1 to the high point and should have a width of 75 ft measured
from the centerline. Utilizing GEOPAK Road tools like Draw Transition provides an efficient
method of creating the desired shape.

Select the ROAD Tools option under GEOPAK >ROAD in the Applications Pull down

menu

Applications ~ Drainage  Window Design  Construction  Add-Oms  Help
GEQP&K *|  ProjectWise Organizer 1_ _—"—.I .3 " a | 7

ErT— IR

Deactivate GEOPAK |

Training

RChAD

NTE
SLIRVEY
DRAINAGE

ROAD Tools

Project Manages

v w | w

Camidor Madeling

About GEOPAK Site Madeling

Bictne Chain Control

5-12

Missouri Department of Transportation

10/18/12



Chapter 5 Advanced Storm Sewer Placement

Select the Draw Transition tool from the Plans Preparation set of tools

&
84~
% &) 7
£ Draw Cell by Feature

= L e I e

Plan View Labeling
DP Station Offset

(S L L

Draw Transition

| =

Key in the job number 502 and select the DESIGN chain

Begin Station: 44+48.00

The high point is located at 44+48.

End Station: 42+00.00

The inlet at A -1 is located approximately at 42+00.

Begin & End Offset: 0.0000

For the first line, we want to trace over the top of the centerline from these two locations,
so keying in an offset of 0 will ensure this first line will fall directly on top of the existing
centerline.

Click the Draw button

'ﬁ Drraw Transition [= [ =@ |[==]
Job: | 502 Q,
Chain: | DESIGN [v] 1%
Beqin Station: | 44+43.00
Beqin Cffset: | 0.000000 :’@[L
End Station: | 42+00.00
End Cffset: }
Drraw )
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Now we wi

Il place the outer boundary of our shape.

With the Draw Transition tool, use the same settings except make the Beginning and
Ending Offsets -75 and click Draw

Now using the Place line tool, snap to connect the endpoints of the two chains created in
the above steps.

_{_
Noli

View 1, Default

Place SmartLine

@,

30
Illti
=

x =2 Openas TeolBox

‘E: ‘-\< r.-/:i_.'l |
I

=

/

- 6 Construct Minimurn Distance Line

Place Line

|

Place Streamn Line String

Place Point or Stream Curve

Construct Angle Bisector

Construct Line at Active Angle

Use the Create Complex Shape tool and select each of the lines and chains that will make

up this area

B A,

b

Create Complex Chain

()

Create Complex Shape

Y

5 Lol [

LA
pod '

)
Fi
=

QMY X
U Bjes

I
i

=]

Create Region

Add Te Graphic Group

|wn

Crop From Graphic Group

k=]

Crop Element

|==d

Drop Association

Open as ToolBox

You can use either Manual or Automatic as the Method and you will have to Accept the
boundary items once you have all of them selected so that MicroStation will establish the

shape.

5-14
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High Foint 44+48

Now that we have our shape created, we can use it to define the boundary of our first
drainage area. We will be using the Drainage Area Definition dialog for this.

3. Click the Select Shape button in the Drainage Area Definition dialog and data
point on the drainage area and accept the selection

Once the shape has been accepted the Drainage Area field should be populated. This
value will be in acres. The shape that we established in the previous steps should also
change to reflect the symbology of a GEOPAK Drainage area and should be labeled
with the area name.

High Foint 44+48

10/18/12 Missouri Department of Transportation 5-15



Chapter D Advanced Storm Sewer Placement

4. Enter the following values for the Definition option:
Base C value: 0.6
This is the runoff coefficient used in any portions of the drainage area that do not
have a pre-defined land use.
Time of Conc.: 15
Section 749.5.3 of the EPG outlines Time of Concentration

.l-l Drainage Area Definition E =] @
Window Center

Area ID: A-1 -

=2 | ¥ 5 ighigh & @ W & | ooy |
Details
Options Description: To Node ID: - A-1 {’%f
Definition 3 :
i Drainage fvea: | 0.416 Area Selection / Creation
Computation Base C Value: | 0.600 ‘ B ‘ TS ‘

Time of Conc.: | 15.000 __ __
Hydro. Method Pick Boundary DP
@ Rational Elements Create Shape
SCS

5. Select the Subareas option on the left of the dialog box and use the Automatic

Delineation button to delineate the subareas based on the defined land uses

Note that the sub areas will become temporarily shaded based on the corresponding
color contained in the drainage library.

If satisfied with the results select the Apply button.

r,lvi Drainage Area Subareas El =] @ﬁ
Window Center

AreaD: 4 [A-1 -] » s & i W & | Aeely

Details

Options To Mode ID: A-

Definition Subarea C Value Description

Subareas 0.0743 0.650 Industrial - Light

Computation 0.1131 0.200 Streets & Roofs

Hydro. Method
@ Rational
SCS

0.113 0.200 Streets & Roofs
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6. Select the Computation option and then click the Compute Discharge button

to generate intensity and discharge for the drainage area.

&4 Drainage Area Computations

Window Center

Area 1D: A -1 -
2o | Highlight
Dietails
Options Area
Definition -
Subareas Total Subareas: 0.187
Computation Remainder: 0.225
Hydro. Method Compaosite: 0.416
@ Rational Computed Intensity:  5.035
SC3 Computed Discharge: 1.391

=] & ==
& A & [ o]

C Value

Compute
Discharge

Finally select the Apply button to place Drainage Area A-1 in the drainage

project

Note that after the area has been added the area is now contained in the navigator.

Based on the data supplied in the following screenshots and information, add the

remaining nodes and areas.

Inlet A-2

M Mode Configuration - Properties

Window Center

=

W Y w4 | Aeely

Mode D A2 -
odelD 4 | l Highlight
Details
Options Description:
Properties Mode Type: |Curb x|
Location _
Spread Criteria Profile: |Ging |
Hevations Library tem: [CURE 10 - |
Junction Logs
Discharge Options
Computations
Mode Bottom: (DI BOX 232 -

Crwvermide Library Payitem:

= || &

10/18/12
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M Node Configuration - Location

[] Window Center

= | = |

[=]

Mode 1D A-2 hd i

ode 1D 4 | Y i ) el |
Details
Options Chain: |DESIGN - Profile: |PROPOSED -
Properties Coordinates / Stationing
Location o - — ]
Spread Crteria Aign: | Tangent to Chain | # + Angle: | 0.000
Elevations Station: | 40+56.00 X 1700412837
Junction Loss Offset: | -20.000 i Y. 999265.882
Discharge Options ) —
Computations [] Miror Node (Offset from Gutter to Inlet: | 0.000

ﬂ Mode Configuration - Optional Spread Criteria for Sags | = | = | 3 |

Window Center
Made D A-2 - Ol i
ode D 4| I Y e % e ) el |
Detail= _ _
Options % Slope Left: | 0.630 Right: | 1.250
. % Discharge Left: | 50.000 Right: | 50.000
E;?;firg:s Spread Cross Section:
Bovead Citesia Spread Source: | User Supplied x| -
Blevations Width % Slope  Roughness Mzodmum
Junction Loss 20000 2000 0.016 1 Pond Depth: | 0.400
Discharge Options
Computations ¢ Pond Width: | 12.000
20.000 2.000 0.016

M Node Configuration - Elevations

Node D 4 [A-2 - |

Details

Cptions Reference Surface
Froperties Elevation Source
Location

Spread Criteria Mode Blevation Option
Bevations Verical Aignment
Junction Loss Mini Deoth:
Discharge Options |n?mum 2L
Computations Mzodmurmn Depth:

[] Add Sump Depth:

[] Window Center
[] Highlight

: | TIM File v | 502\data\JHEXB0Z.TIN | &

W

- |PGL + Spread Section «| 767.387

. [Same as Source | 767387
- [ Match Soffit =] |0.000
2.000
15.000

rnornn
U Uy

= | = |

' &) [Lremy |

[=]
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Once you’ve completed Inlet A-2, you can create and assign Area A-2 in a similar
manner to what we used for Area A-1 using the Draw Transition tool in GEOPAK.
*Remember that Area A-2 contains the bridge as well as the roadway section, so there
will be a change in the width that occurs from Sta 38+00 to Sta. 39+00.

Then follow the same process for creating Areas B-1 and B-2. The only change is that
we will use a Tc value of 12 for these areas.
*Area B-2 contains the bridge just like A-2 so there will be a similar offset in width.

Inlet B-1
ﬁ Mode Configuration - Properties o || = || ==
Window Center
Made D B -1 - O i
Details
Options Description:
Properties Node Type: [Curb ~]
Location o -
Spread Crteria Profile: [On Grade |
Hlevations Library tem: [CURE 5.0 - |
Junction Loss By Pass to Mode: it
Discharge Options M By Pass: | 0.000
Computations
[] Mode Bottom: |DI BOX 2¢2 hd -
[] COwvemide Library Payitem: Align
ﬁ Mode Configuration - Location o || = || ==
Window Center

Mode D B -1 - O g
ode D 4 | | > = e ) [l
Details
Options [#] Chain: |DESIGM - Profile: |PROPOSED -
F‘n:npe.rties Coordinates / Stationing
g;:::élzrlériteﬁa Mign: [Tangertto Chain  =| # = Angle: | 0.000
Blevations Station: | 42+00.00 X 1700510902
Junction Loss Offset: | 20.000 i Y: 999212651
Discharge Options )
Computations [] Mimor Node (Dffset from Gutter to Inlet: | 0.000
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JH Mode Configuration - Spread Criteria for On Grade | = | =] | 3 |

Window Center

Mode D B -1 - O J

Details

Ooti Longitudinal Slope Source: |Reference PGL ~| 1285

ptlnn.s Spread Cross Section

Properties Spread Source: | User Supplied -|

Location

Spread Criteria Width % Slope Roughness

Blevations 20.000 2.000 0.016 €] Madmum

Junction Loss ., Pond Depth: | 0.400

Discharge Options »

Computations 20000 | (2000 |[0016 Pond Width: | 12.000

,ﬂ Meode Configuration - Elevations | = | [=] | &AL |

Window Center

Node 1D B -1 - O g

Details

Oiptions Reference Surface: | TIM File - || B0Zdata"JEEXE02TIN | O

E;DF:_FHES Elevation Source: [PGL + Spread Section =| 768.176

cation

Spread Criteria Mode Elevation Option: [ Same as Source | 768176

E'E“E'ﬁDHED Vertical Alignment: [Match Soffit =) [0.000

unction Loss . ]

Discharge Options Minimum Depth: | 2.000

Computations Mzedmum Depth: | 15.000

[] Add Sump Depth: | 0.000

5-20
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Inlet B-2
,H Mode Configuration - Properties | = | =] | E3 |
Window Center
MNode D EB-Z - O g
Details
Options Description:
Properties Node Type: [Curb -
Location g -
Spread Criteria Profic: (Sag ]
Hevations Library tem: |[CURE 10 - |
Junction Loss
Discharge Options
Computations
[] Mode Bottom: |DI BOX 242 - R
[7] Overide Library Payitem: L Ao /
JH Mode Configuration - Location | = | =] | 3 |
Window Center
Mode D E-2 - O i
Detail=
Options [¥] Chain: |DESIGN - Profile: |PROPOSED =
Properties Coordinates / Stationing
oy Aign: | Tangent to Chain | # + Angle: | 0.000
Spread Criteria ' S ==
Blevations Station: | 40+56.00 ¥ 1700407 598
Junction Loss Offset: | 20.000 i Y. 999226227
Discharge Options ) —
Computations [] Miror Node (Offset from Gutter to Inlet: | 0.000
JH Mode Configuration - Optional Spread Criteria for Sags | = | =] | 3 |
Window Center
Mode D E-2 - O i
Detail= _ _
Options % Slope Left: | 0.630 Right: | 1.250
- % Discharge Left: | 50.000 Right: | 50.000
E;?;TE:S Spread Cross Section:
Bosead Citesia Spread Source: | User Supplied -] .
Elevations Width % Slope  Roughness Mzodmum
Junction Loss 20000 2000 0.016 €1 Pond Depth: | 0.400
Discharge Options
Computations % Pond Width: | 12.000
20.000 2000 0016
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ﬁ Mode Configuration - Elevations | = | =] | 3 |
Window Center
Mode D B-2 - O J
Details
Options Reference Surface: |TIN File || 502\data"JBEXE0Z TIN | Q
E;-::E;rties Elevation Source: [PGL + Spread Section »| 767.387
cation
Spread Critenia Node Blevation Option: |Same as Source ~| 767387
?E"miﬂniu Vettical Alignment: [Match Soffi =) [0.000
unction Loss - ]
Discharge Options Minimum Depth: | 2.000
Computations Mzdmum Depth: | 15.000

i
u. oy

[[] Add Sump Depth:

Once you’ve constructed your 4 inlets as outlined above, make sure you go back to A-1
and B-1 and assign your bypass flow to the downstream inlet.

Now we’ll place the manholes and the outlet for our system.

Node MHa-1
ﬁ Mode Configuration - Properties |?| =] |E|
Window Center

Node ID 4 [MHa -1 = O .

Details

Options Description:

Froperties Node Type: [Junction -]

Location _ -

Spread Criteria Profile: |On Grade +

Elevations Library ttem: [MANHOLE 4 - |

Junction Loss

Discharge Options

Computations
[] Node Bottom: D1 BOX 22 - ~
[] Ovenmide Library Payitem: Align
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ﬁ Mode Configuration - Location | = | =] | 3 |
Window Center

MNode 1D MHa -1 - O J
Details
Options Chain: [DESIGN - Profile: |PROPOSED
Properties Coordinates / Stationing
Location . - - )
Spread Crteria Mign: | Tangert to Chain | #  +Angle: | 0.000
Blevations Station: | 40+50.00 ¥ 1700367 495
Junction Loss Offset: | -22.000 i Y: 999273.830
Discharge Options ) _
Computalions [] Mimor Node Cffset from Gutter to Inlet: | 0.000

We will use the same Spread Criteria for MHa-1 that we’ve used for the inlets. This will
allow us to use this data to set the Elevation Source by using the PGL + Spread Section

option.
rﬂ Mode Configuration - Elevations |E| =] |E|‘
Node ID 4 [MHa -1 -] » Eﬂ;”h?i‘;fﬁmer o A
Detailz
Options Reference Surface: 502\data\JSEX502.TIN | Q
E;i‘:i'::s Blevation Source: [PGL + Spread Section «| 767.549
Spread Criteria Mode Elevation Option: | Same as Source | 767549
Elevations Vertical Alignment: [Match Soffit =] [0.000
g‘:i‘;;:”g;m Minimum Depth: | 2.000
Computations Mzzdmum Depth: | 15.000
[[] Add Sump Depth: | 0.000
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Node MHb-1
“ Mode Configuration - Properties [ = || & |
Window Center
Mode D MHb -1 - [l i
ode D 4 | Y w98 @ [ ey |
Details
Options Description:
Properties Mode Type: [Junction -|
Location Profile: |On Grade -
Spread Criteria - +
Hevations Library kem: [MANHOLE 4 - |
Junction Loss
Discharge Options
Computations
[7] Mode Bottom: (DI BOX 242 - -
[] Ovenide Library Payitem: .
“ Mode Configuration - Location = || = || &
Window Center
MNode D MHb -1 - O i
Details
Options [¥] Chain: [DESIGN - Profile: |PROPOSED =
Properties Coordinates / Stationing
Location - : = ]
Spread Criteria Align: [Tangent to Chain | # + Angle: | 0.000
Elevations Station: | 40+00.00 X 1700312163
dunction Loss Offset: | 22.000 i Y. 999236.818
Digcharge Options _
Computations [ Mimor Node (Offset from Gutterto Inlet: | 0.000

If we use the same Elevation Source and Node Elevation options that we used for the last
manhole you’ll notice that the elevation is higher than MHa-1. This won’t necessarily
create a problem since we can always adjust the elevation that the pipes enter MHb-1, but
let’s adjust the elevation for this node anyway. There are times when you will want to
manually set the elevation of a node in order for your system to function properly or to
achieve a desired outcome. Drainage offers a couple ways this can be done, we can
choose User Supplied and input the elevation we want to set our node at or we can tie the
elevation to our GPK referenced data and then adjust the final elevation by using the
Constant Offset setting under Node Elevation Options.

5-24
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ﬁ Mode Configuration - Elevations | = | =] | 8 |
Window Center
MNode D MHb -1 - O i
Details
Options Reference Surface: [TIM File - || B0Z'data"JBEXE02.TIN | O
E;Di':_mes Elevation Source: [PGL + Spread Section »| 767.862
cation
Spread Criteria Mode Elevation Option: [Constant Offset =| | 0.400
E'E“aﬁmiu Vertical Alignment: [Match Soffit =] [0.000
unction Loss .
Discharge Options Minimum Depth: | 2.000
Computations Mzzdmum Depth: | 15.000
[C] Add Sump Depth: | 0.000
Node Out
ﬁ Mode Configuration - Properties | = | =] | X |

Node ID 4 [Out

~

Details

Options
Properties
Location

Spread Criteria
Elevations
Junction Loss
Discharge Options
Computations

Description:

[] Window Center
[ Highlight

% A [ Aesly |

Mode Type: [Outlet

v)

Prafile:

On Grade

-

Library tem: [Std Outlet

¥

[] Node Bottom: Dl

Mo
U U

BOX 242

[] Cvenide Library Payitem:

i@ Fic Tailwater at: | Uniform Depth -

(7 Tailwater Bevation:

0,

Align

We are going to assume a constant normal depth of flow in the channel or stream that we

are draining our system into, so we will use the Fix Tailwater at option and use the

Uniform Flow setting.

10/18/12
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JH Mode Configuration - Location

[] Window Center

= || =2 |

[=]

Node ID 4 [Out

v

Details

Options
Properties
Location

Spread Criteria
Elevations
Junction Loss
Discharge Options
Computations

Reference Suface
Blevation Source
Mode Blevation Option
Wertical Alignment

Minimum Depth:
Madmum Depth:

[[] Add Sump Depth:

[] Window Center
[ Highlight

Mode D Cut - J
Details
Options Chain: [DESIGN - Profile: |PROPOSED
Properties Coordinates / Stationing
Location . - - )
Spread Crteria Mign: | Tangert to Chain | #  +Angle: | 0.000
Blevations Station: | 35+00.00 X 1700212632
Junction Loss [ Offset: | 25.000 i Y: 999246.941
Discharge Options ) _
Computalions ] Mimror Mode Cffset from Gutter to Inlet: | 0.000

JH Mode Configuration - Elevations | = | =] | 3 |

W % ' A [ Aesly |

: | TIM File ¥ | 502\data’\JSEXE02.TIN |

. [User Supplied *| 763680
. [ 5ame as Source ~| 763660
- [ Match Soffit =] |0.000
2.000
15.000

i
u. oy

Upon completion you should have a drainage system resembling the screenshot on the next page.
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o

/|

= 40+36

Low Foint
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5.6 Pipe Placement

Now we need to link our inlets and nodes together.

1. Using the Navigator, select the Link icon at the top and then select the Add Item

button.
.l»{ Mavigator E =] @
View Tools
WMt AW me Y
D Description
3
11
Highlight Window Center Guery

Select the Add Item Icon
@
-_|
¥

You could also use the Component drop-down menu from Drainage and choose the Link >Add
option to place your pipe. Another option is to launch the Drainage Main Tool Box and use the

Link tool set.

We will be using the default naming convention for our pipes, so you can click OK when

prompted to name SS -1 for your first link.
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2. Now use the information outlined below to configure SS -1

Definition
Description: Pipe from A-1to A-2

Use the drop-down lists to assign the From Node and To Node

Define the configuration:

Shape: Circular

Material: Concrete

Size: Select any pipe from the drainage library
Enable Design Size

Number of Barrels: 1

M Link Configuration Definition = = )
.
Link ID: 4 S5 -1 - » :‘:'g”hd"';“:ﬂcemer v /¥ 7
Details
Oplions Description: | Pipe from A-1to A-2
Definition From Node: |4 -1 » | %5t ToMode: [A-2 - |
Condtions Length: 94.3076 sz MS Element 1
Constraints Configuration
Computation Shape: [Gircular | Material: [Concrete =
Type 7| Design Size Size: 12 Inch Dia Circular Select...
@ Fipe 7| Design Bamels  Number of Bamels: (1 =] Roughness: | 0.013
Citch Cwemide Library Payitem:
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Conditions
The soffit and invert will not be populated until after the network has been created.

;H Link Configuration Cenditions EI =] @
) Window Center
Link 1D 55 -1 - O % y
A | » 7] Highiight y SE
Details
. Profile Conditions
[?;t_m;s From Mode Slope To Mode
Inan . . ¥ ! ! ! 3
Conditions Min Cover:  766.176 0.760 765387
Caonstraints Soffit: 0.000 [ 0.000 0 0.000 ]
Computation Invert: 0.000 | 0.000 ]
Type Max Depth:  753.176 0.760 7h2 387
@ Fipe
Ditch

Constraints
Use the design constraints listed at the start of the exercise.

;H Link Configuration Coenstraints EI =] @

) Window Center
Link 1D: 55 -1 - (= + 2
3 I» 7] Highliaht Y S F | ey
Details

: Design Constraints
[?;t_m;s Minimum Madmum

infticr -
Conditions Rise: | 1.000 5 000
Constraints Slope: | 1.300 10.000
Computation Velocity: | 3.000 15.000

Type

@ Fipe

Ditch
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Computations
The network must be created before computations will be performed.

=Rl =5
Eﬂ:';nhclli;u:rtCemer v W {?

Jd Link Configuration Computations

Link ID: 4 [S5-1 | »

Details
Options
Definition
Conditions
Constraints
Computation

Type

Link is not cumently part of a network
Computations Unavailable - Perform Metwork Computations

@ Fipe
1 Ditch

3. Based on the supplied data add the remaining links.

Pipe ID From Node To Node Shape Material
SS-1 A-1 A-2 Circular Concrete
SS-2 A-2 MHa-1 Circular Concrete
SS -3 MHa -1 MHb -1 Circular Concrete
SS -4 MHb -1 Out Circular Concrete
SS -5 B-1 B-2 Circular Concrete
SS -6 B-2 MHb -1 Circular Concrete

The screenshot below should be used for all pipes when setting the Constraints

Details
i Design Constraints
[?;t_n::s Mirirnum Madimum
inition -
Conditions Rise: | 1.000 5 000
Constraints Slope: | 1.300 10.000
Computation Velocity: | 3.000 15.000
Type
@ Fipe
1 Ditch
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5.7 Network Creation

Now that we have our nodes and our links established, we need to build and design our network.

1. Using the Drainage menu bar go to Network and select the Add option

2. Name your network Network-1 and make sure the outlet node is designated as Out

Click OK

3. Select the Build Network option under Validation

Selecting the Highlight Network button will highlight your entire network to show you
which components are recognized by GEOPAK as being part of your network

4. Select the Apply button to add the network to the drainage project

5. Select the Design Network option under Computations
The Design Network process accounts for any design options that were enabled during
the component placement process (for example: we enabled the Design Size function
under the Configuration options when we placed our pipes)

.H Metwork Configuration - [Mo Active Network] E [=] @
Network ID: 4 {Network-1 > p TR O¥ o
Detail=
Description: Outlet Node: [Qut | 4
S Utati
; 4 ons | Lock Sizes | | Unlock Sizes |
Build o) “}3: 5
Network [T & o | Lock Bevations | | Unlock Bevations |
| Design AN
Information ormation
' v Network “”f\i
. Network Network-1 Successfully Bum r Network Network-1 Hydraulics Successfully Computed
'\l!) Total Node in Network =7 \!r) Total Node in Network = 7
Total Links in Metwork = 6

Total Links in Network = &

=]
Fa

oK

6. Now set the active network by going the Network menu on the Drainage menu bar

and selecting the Active Network option then select Network-1 from the list of
available networks

The banner should now display Network-1 Active
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5.8 Profile/Reach Creation

Profiles are constructed in a path running in any direction (upstream or downstream) in a
drainage Network and are utilized to visualize the network cross—section. A profile can also be
utilized to construct a customized profile (including groundline, pipes, depth of cover, hydraulic
gradeline, etc. according to what display options are checked during creation) along any path.

Just like most of our other components, we can use a number of different ways to add our profile.

Adding a profile can be done by going to the Component drop-down menu on the Drainage
menu bar or by using the Add tool from the Drainage Profile tool set.

H DRAINAGE - drainage_Junk.gdf - [Metwork-1 Active] 0
Project | Component | Metwork Reports  Utilities  Tool Boxes

Update All Drainage Profiles

Automatic Create Profile

I=l |

Area »
Mode »
o ' Drainag... [2
Profile v [ Add | ] B
Culvert y | EditList.. @ é]
Routing v B vt
ID Link v
Land Uses Del_ete H
Miscellaneous Utilities () E— %% i —————
Ilndata Al % i -
Y 2 Drainage Profile List
L3 E
%] % 3 ID Drainage Link in Profile
aﬁ;% 4 Modify Drainage Profile
T
'% 5 Delete Drainage Profile
=

Open as ToolBox

Let’s use the Navigator to add our profile.
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1. Select the Profile option along the top of the Navigator then choose the Add button

on the right-hand side

Complete the Add Profile information as follows:

Profile ID: PR -1

Description: Profile from A-1 to Outlet

From Node: A1l (Select from drop-down list or use 1D option to select element)
To Node: Out (Select from drop-down list or use 1D option to select element)

Click Apply
b Add Profile o B |-
: i| PR
Description: | Profile from A-1 to Outle
From Node: |4 -1 - | Yt
To Node: |Dut v| gt
Apply

In the Registration tab for PR-1 use these settings:

Reference Surface: TIN File
Select JSEX502.tin (If left blank, individual Node elevations are utilized to construct
the ground profile.)

M Edit Drainage Profile - PR -1 o] @ |3
File
Description: | Profile from A-1to Outlet View Number: [1 =] | Apply |
Registration | Display || Drainage Information || Grid & Labels | Link Profile
Registration Pairt Projection
¥ | 43237896 567 ‘ = ‘ Project to Chain: dertify Profile Ce
Y. | 508583.366 Chain :
Scale (Grid Stationing and Elevations
Horzontal: | 10.000 Begin Station: 0+00.00
Vertical: | 1.000 End Station: 3+17.54
Node Information I"-ﬂa?n;. Elevat?cun: 780.000
From: |.-’-". 3 v| At Min Blevation: | 740.000
To: [Out - | Reference Surface

| | 502\data\JSEXE02tin | O

Vertical Cffset:
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3. Click the DP button in the Registration Point section and then data-point click a

spot in your design where you want to place the profile

Now before we graphically generate our profile, we will want to set up some of the different
options and parameters.

4. Choose the Display tab

At this point you could enable any available option and change the colors and levels as
necessary by double-clicking on the symbology box for that item. However, for this
example a preference file has been created and saved in our data directory as:

drg_profile_prefs.ppf

Use the File >Open option in the Profile dialog and choose this file to load the
preferences for our profile

&4 Edit Drainage Profile - PR -1 - ..\drg_profile_prefs.ppf E (=] @
File
Description: | Profile from A-1to Outlet View Number: |1 =] Apply
Registration | Display | Drainage Information || Grid & Labels || Link Profile
Soffit Water Line Crossings
[l Label: 12
Pipe Center : :
7 .. Drainage Crossings
Imvert e 12
v Sewer Line Crossings
Design Surface Label: 12
W

T e Misc. Ltilty Crossings
V Label: 12
Ref Surface 0 |Mone Available -
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5. Choose the Drainage Information tab
This will allow you to check the items you wish to show on the profile. Loading the
preference file in step 5 will check certain items and give them a color and level. You

may still choose to show other items here.

J'{ Edit Drainage Profile - PR -1 - .A\drg_profile_prefs.ppf E' (=] @

File
Description: | Profile from A-1 to Outlet View Number: |1 =] Apply
Registration || Display | Drainage Information | Grid & Labels || Link Profile

Hydraulic Grade Line Madmum Soffit Drainage Mode

o o o

Critical Depth Minimum Irnvert

Unifarm Depth Minimum Cover

Energy Grade Line Madmum Depth

6. Choose the Grid & Labels tab

This tab allows the horizontal and vertical grids to be placed in the profile along with the

appropriate text.

File
Description:

Registration

S Edit Drainage Profile - PR -1 - ..\drg_profile_prefs.ppf

Profile from A-1to Outlet
Display | Drainage Information | Grid & Labels | Link Profile

Mode Labels

B
View Number: [1_+]

Mode
Link Label
Blevations

Position: [Along Profile |
Label Offset: | 0.000
Library kem Name

12

O Grid Boundary
Horizontal Grid
Vertical Grid

Elevation

Library kem Description
Profile Name
Station

Flace Label: Prefoc
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7. Choose the Link Profile tab

This tab displays the link configuration associated with a selected profile. You can gather
information on elevations and even edit them in this tab. You can select elevations or
key them in, and change the library item currently being used from one section of your
network to another.

M Edit Drainage Profile - PR -1 - ..\drg_profile_prefs.ppf El (=] @
File

Description: | Profile from A-1 to Outlet View Mumber: [1 |

Registration || Display | Drainage Information || Grid & Labels | Link Profile
Drainage Profile Points

Link ID' | Mode Elevation MNode Blevation Slope -
551 A1 765.176 A-2 763.827 1.300 E
S5-2 A2 763.827 Ma -1 763228 1.300 1
S5-5 Ma -1 763228 Mb -1 762 344 1.300 -
Dietails
Node MNode
Min. Cover: 766176 Min. Cover: 764327
Hold Invert: | 765.176 & Hold Invert: | 763.827 &
Drainage Library ftem Hold Slope: [ 1.300
(12 Inch Dia Circular - |

Certer View: [1 -

8. Finally select the Apply button to save the profile to drainage project.

Take a look at the generated profile.

&"ﬁ—n_\h . —— —
-%_""—'\-—_L.‘__;_J N "—|—|_._‘_‘_‘__‘_‘_‘
= = b =

Discuss options to affect the hydraulic jump.
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