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Digital Terrain Model

Introduction

Objectives Learn how to display and analyze DTMs for use in roadway design.

A Digital Terrain Model (DTM) represents the topography of a project in the form of a triangulated
network. The DTM can be drawn in a 2D or 3D file, and then rotated to see the existing surface of the
project area.

Digital Terrain Models can be generated from various sources including MicroStation elements,
survey data, photogrammetry data, GEOPAK cross-sections, and geometry data.

Triangulation is a mathematical process applied to ground points and vertices along longitudinal
features to create planar surfaces. The result of triangulation is the creation of triangles connecting
these points. These triangles are included in the GEOPAK TIN file from which existing ground profiles
and existing ground cross sections can be generated.

Accessing

Clicking the Existing Ground button from the Road Project: Roadl.prj dialog box
within Project Manager invokes the tool frame shown to the right. All of the DTM
tools can be accessed from the tool frame or from the DTM menu that can be
accessed from the top/left icon on the tool frame.

~loix|
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Load DTM Features

Load DTM Features

Tool

Menu Bar Load > DTM Feature

Load is the process by which we can visualize the DTM data, TIN model, lattice model, and contours.
By selecting the Load DTM Feature icon, the following dialog box appears.

gLnad DTH Features [_ =] =]
File
Load File: Data vI | Q Load |

~ Dizplay Preferences

Load:  Estent vI [ Display Only

Feature Level Color [*#feight| Stle | Dizplay =+
Default

Break Lines Drefault 1 a a QOFF ot
Extd.Contours Drefault 2 ] ] QOFF
Wioids Drefault 3 a a QOFF v
Islands Drefaul 4 0 0 OFF @
Holes Diefault 5 0 0 OFF =]

12 73

The user can choose to load the DTM data (.dat), the TIN file (TIN), or the Lattice file (.1at). Each of
these files can be loaded for the model extents, within a fence, or selected view.

Activating the Display Only toggle enables the user to view the elements without writing them to the
MicroStation file (temporary display). Conversely, deactivating the toggle writes the DTM features to
the MicroStation design file at the defined symbology. These elements can be placed as a graphic
group when Display Only is deactivated.

Feature

Drefault

td ajor Lines Drefault

b ajor Label Drefault
tinor Lines Drefault

Activates the display of all Features.

Turns off the Display of all Features.

o 2 |2

Turns on only the selected Feature. This can also be accomplished by activating the toggle
(below the list box) or double-clicking on an item that is turned off within the list box.

£

Will turn off only the selected item. This can also be accomplished by activating the toggle
(below the list box) or double-clicking on an item that is turned on within the list box.

VDOT GEOPAK Drainage Training Manual
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Analysis Tools

Analysis Tools

Tools

nalysis =
i @ EY X R A Dk

Menu Bar

Analysis > Height

Analysis > Profile

Analysis > Volumes
Analysis > Elevation Differences
Analysis > Slope Area
Analysis > Themes
Analysis > Drainage Tools
Analysis > Visibility
Analysis > Trace Slope Path
Analysis > DTM Camera
Analysis > Trench Volumes

The Analysis tools allow the user to visually analyze the digital terrain model utilizing numerous tools
as a profile analysis, thematic analysis, drainage flow patterns, and visual portions on the model from
any given location.

Height
Profile

Volumes

Elevation
Differences
Slope Area

Themes

Drainage

Visibility

Trace Slope Path

DTM Camera

Trench Volumes

5’

1/27/2006

To determine the height and other associated data dynamically based on user-defined
data points within the model.

View a profile based on a user defined MicroStation element.

To compute the volume between two TIN models, the volume between a TIN model and
a plane, or the cut and fill totals between two TIN models while applying a
shrinkage/swell factors.

Will display the elevation difference or the amount of cut and fill between two TIN
models, or a TIN model and a plane of constant elevation.

The Slope Area tool displays the horizontal area and actual slope area (area following
the terrain of the Model).

Displays the digital terrain model based on different user definable themes such as
elevation ranges, slope percentage, slope degree, or aspect.

Displays and analyzes drainage patterns within a TIN model. Tools include delineating
watersheds, drawing flow arrows, determining upstream and downstream traces, finding
high and low points, and ridge and sump lines.

Based on a user-defined point of origin, GEOPAK visually displays which triangles can
and cannot be seen, or what is visible between two points.

Traces a path along a TIN file using a user specified slope and method.
Allows a 3d visualization camera for the DTM

Compute the excavation volume needed along the drainage pipes.

VDOT GEOPAK Drainage Training Manual
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Accessing DTM Tools

Lab 1: Digital Terrain Modeling

Accessing DTM Tools

Step 1.
Step 2.

Step 3.

Execute c:\data\geo\VDOT\drain1\LAB1_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select the DTM Tools frame from the Applications > GEOPAK
Road > DTM Tools pull down menu.

Load DTM Features

Step 1.

Step 2.

Step 3.

Step 4.

1/27/2006
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Select the Load DTM Features
icon from the tool frame to
invoke the following dialog box.

Change the Load File option to
TIN.

Select the TIN file
‘SURVEY.TIN’ by clicking the
Files button.

Enable the toggles for Graphic
Group but leave the Display
Only disabled.

VDOT GEOPAK Drainage Training Manual

gLuad DTH Features

File

LosdFile: Data_ *| |

 Display Preferences

Load:  Estent vI [ Display Only

Level
Default

Feature

Break Lines Drefault 1 a
Extd.Contours Drefault 2 ]
Wioids Drefault 3 a
|slands Drefault 4 ]
Holes Drefault ] a

OFF
OFF
OFF
OFF
OFF
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Load DTM Features

Step 5. Select the Triangles Feature by highlighting in the list box. Notice that initially the display
is set to OFF. You can control the display of an item three ways:

Use the “lightbulb” icons to the right of the dialog box
Double-click on an item
Use the “display” toggle in the lower right corner of the dialog box

Set the Triangles display to ON. At this point your dialog box should resemble the

following:
gLuad DTH Features M= 3
File
Load File:  TIM vI |suwe_l,l.tin % Laad |

~ Digplay Preferences
Load: Estert  ¥| W DisplayOnli ¥ Graphic Group

Feature | Lewvel | Color |"wieight] Style | Display =
Triangles Level 1 2 i i oM Wl
Lewvel 30 ¥t
Contours - - - - QOFF
Major Lines Drefault 3 i i QOFF W
b ajor Label Drefault 4 0 0 OFF v
Minor Lines Drefault 3] ] ] QOFF LI

_—

Step 6. Set the display symbology for the Triangles as indicated below:

Feature Level Color [*#feight| Style | Dizplay =
v
TIR Hul Level 30 0 0 0 DN 7t
Contours - - - - OFF
td ajor Lines Default 3 0 1] OFF ¥
b ajor Label Drefault 4 i 0 OFF v
tinar Lines Drefault ] a I} OFF ;l
_—
Step 7. Select the Tin Hull (the boundary of the surface model) feature. Activate the Display of
the feature and set the symbology as follows; Level = Level 30, Color = 0, Weight = 0,
Style = 0.
Step 8. Click Load and review the results.

Step 9. When complete, toggle OFF the triangles and tin hull.
Step 10.  Select the Contours feature. Activate the Display Feature.

Verify that On is set in the Display field.

" VDOT GEOPAK Drainage Training Manual -
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Analysis Tools

Step 11.  Complete the bottom of the dialog box as indicated below. To complete the Minimum and
Maximum Z, click the Read button, which will review the active TIN file and determine
these values.

Enable the Display Only toggle since we only want to “preview” our contours but not
actually write them to the design file.

gLnad DTM Features M= E3
File
Load File:  TIM vI |survey.tin o} Laad

~ Dizplay Preferences

Load:  Estent 'I ™ Display Only ¥ Graphic Group

Feature | Level | Color |'eight Style | Display =
Triangles Level 1 2 0 0 OFF w
TIM Hull Lewel 30 0 0 0 OFF ot
Contours - - - - am
b ajor Lines Level 10 4 3 i] oM W
td ajor Label Level 10 5 3 0 ar v

tinor Lines

Step 12.  Activate the Display of the Contour Lines and Labels and set the symbology as indicated

below:

Level Color | Weight | Style | Font | TH/TW Distance
Major Lines Level 10 | 4 3 0
Major Labels | Level10 | 5 3 0 0 TH=3, TW=3 | 200
Minor Lines Level9 |1 1 0

Step 13.  Click the Load button to initiate the process.

Step 14. Close the Load DTM Features dialog box.

Analysis Tools

We will review several analysis tools in the following exercises. These include the height, themes,
profiles tools and drainage tools.

" VDOT GEOPAK Drainage Training Manual
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Analysis Tools

Height Tool
" [Analysis =l
?=? I n o B "o
A, § EE1O 8 & A B
Step 1. Select the Height icon from the tool box to invoke the following dialog box.
Z Height / Slope s 3
TIM File: | survey tin Q
Hode ! Elevation ¥| ¥ Display Orly
 Optionz
¥ Show Contour; _I
[ Shaw Triangle: _I
¥ Show Flavs Arraws _I
~ Curzar Paint VY alues
b
Y
Z:
Slope :
_ S|
Step 2. Activate the Show Contour and Show Flow Arrow 2 Height / Slope HE =
toggles.
Th | be al q hoi f col TIM File: | survey tin Q
e color may be altered to your choice of colors _ _
from the active color table on the Height dialog box. hode : Elevstion | ¥ Displey Orip
The weight of the contour line and arrow are - Options
controlled by the active MicroStation settings. ¥ Show Cortour. 1
™ Show Triangle: _I
Step 3. Click the Start button and scan the surface model ¥ Show Flow drow: _|
with the cursor to display the values for xyz and the st Paint Valuss
slope on the DTM at the cursor point. X - 2718632 9571
Y : 339065 3377
Step 4. Close the Height dialog box. Z: 2014.7338
Slope : 23.4981%

" VDOT GEOPAK Drainage Training Manual -
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Analysis Tools

Themes Tool

& nciy =
z?%ﬂ.(’ "T?Q ‘&M

Step 1.  Select the Themes icon from the Analysis tool box to invoke the dialog box depicted

below.
Step 2. Ensure that all graphic elements are fit in View 1. 2 Themes -> Elevation R__. [M[E E3
z 1®
YL 4
TIM Files | survey.tin Q
Step 3. We will determine the Elevation Range for the TIN I {Number of Grid Paints:: [ 100
File ‘SURVEY.TIN'. (This is the first icon on the | | Display
dialog box). W Display Orly [—

[ LoadWithin Fence
[ Set Graphic Group
" Fill

Step 4. Activate the Display Only toggle. ~ Dptions

[T Planarize at Elevation: ID.DDD

[T Palygorize Results

SetF!angel Process |
Step 5. Next, click the Set Range button to access the following dialog box.
£ Elevation Range ME
File

Range: Auto Range Increment "l

Auto Range Options
Range Increment; I 0.000
Minimum Elevation: I 0.0a0 1383.418 I

b awirrurn Elevatior: | 0.000

Set Range | Create Legend |
Low High Color Active |
|
X
[0.000 [0.000 W =

As shown on the right of the Minimum and Maximum Elevation Fields, the values for the
active TIN elevations are listed. By clicking these buttons individually, the elevation fields
will automatically be populated.

Step 6. Set the Range option to Auto Range Increment.

Step 7. Set the Auto Range Options as shown below:

" VDOT GEOPAK Drainage Training Manual
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Analysis Tools

Auto Range Options
Range Increment: W

Mirimum Elevation: [1965.416 | | 1998.418 I

Mawimum Elevationd | 2135.845 2136845 |

Step 8. Click the Set Range button to populate the list box on the bottom portion of the dialog
box.

Selection of any list of elevations will populate the fields at the bottom.

Low High Caolar .&ctiveﬂ
1988.418 1993418 a YES 1
1993.418 1998418 1 YES
1958.418 2003418 2 YES ¥
2003.418 2008418 3 YES

2008.418 23418 4 YES ;I

Utilizing the buttons on the right side of the list box will permit additional ranges to be
included in the list, modifications to be made to elevation ranges (or the color display of
this range), or deleting a particular elevation range.

Step 9. Close the Elevation Range dialog box.

Step 10.  Click the Process button to initiate the display of the Elevation Ranges for the surface
model.

Step 11.  Close the Themes dialog box.

Profile Tool

[]Im}q Analysis 2
+ E™H n =¥ o o
. i, @O X B D Dk
Step 1. Select the Profile icon from the Analysis tool box to invoke the following dialog box.
& Profile [ (o] x]
File:
] Profile] Preferences]
Type | Feature | Lewvel | Calor |We_ight| Style | Extract |
]
X
TIM File: |survey.tin Q = vl
Create Legend |
Step 2. Use the Selection tab to identify your surface model (TIN File) which you will generate a

profile from, and the symbology for your profile.

" VDOT GEOPAK Drainage Training Manual
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Analysis Tools

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

1/27/2006

Select the Tin File “SURVEY.TIN” by using the Select Files icon.

Double-click on the symbology box (field to the right of the Files icon) to set the
symbology representing the ground surface profile. You may choose any symbology you
wish. Once the symbology has been set, click OK.

Click the Add icon (top icon next to the list box) to add the feature to the collection box.

& Profile = 3

File
Selection | Frofile | Preferences |

Type | Feature Lewvel Color ['weight! Stle | Extract |

TIM Furve.tin Level 1 g 1 2 On A

pat
TIM File | survey tin CR - -~ — ——— | [
Create Legend

Select the Profile Tab.

Click the Place Element button to cut your actual profile at any desired area by just
placing two data points (i.e. a line) or a series of data points (i.e. a line-string) across your
surface model at any location.

2 Profile

File

s 3

Selection | Profile | Preferences |

Select Elerment | Place Prafile | Curve Stroking: | 0.000

Extracted Profile Yiew

You can use the Preferences tab to set up a grid for your profile if desired.
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Analysis Tools

Step 9. Close the Profile dialog box.

Drainage Tools

] o =
A, @O E 4T &5 B D
Step 1. Select the Drainage Tools icon from the Analysis tool box to invoke the following dialog
box.
ngainage Patterns ME E
TIM File: | survey tin Q
Optiong

&l s <y
Ry o

M
[ Load Within Fence
[ Set Graphic Group

Apply

Step 2. Select the Drainage Patterns icon.

Fill out the dialog as shown.

g Drainage Patterns [_ [

TIM File | survep.tin Q

Optiong

& NS S%

[T Load ‘Within Fence
[ Set Graphic Group

Apply |

Click the Apply button. The drainage flow lines are drawn into the design file.

Step 3. Select the GEOPAK Pond Analysis icon, and click the Apply button.

" VDOT GEOPAK Drainage Training Manual
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Analysis Tools

#5 GEOPAK Surface Ponds HE R

TIM File: | survey tin Q

Options

&R S S

¥ Display Orly Ponds:
Islands: =

[ Set Graphic Group

Apply

Step 4. Select GEOPAK Pond Analysis dialog. Press Apply and data point inside the
predelineated pond at station 206+00. The volume is calculated as shown below.

#5 GEOPAK Pond Analysis HE R

TIM File: | survey tin Q

Options

@& NDS S
wmd S <l

¥ Display Orly Ponds: =
Islands: =
Yalume Cubic Feet Vl 1916E.585 CF
FPond Surface Area; 1027281 5v
taximum Surface Elewvation;  2010.147
M amimum Pond Depth; B.087
= ]

" VDOT GEOPAK Drainage Training Manual
F o 1272006 12 \'".7



Analysis Tools

Step 5. Select the Delineate Watersheds icon.

Fill out the dialog as shown.

£ Delineate All Watersheds [ [

TIM File | survep.tin Q

Optiong

BAa s s
w2y G

W atersheds

¥ Display Orily

[ Load Within Fence =

W] S Grmie G — £ero Slope Areas

Mirimunn Low | =
Paint Depth: | 0.500 ~ Woid Areas

C—

Click the Apply button. The watersheds will be drawn into the design file. Make sure the
MicroStation View Attribute ‘Fill’ is toggled on. (Settings > View Attributes)

Step 6. Exit MicroStation.
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Analysis Tools
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2 Getting Started

Objective: Introduction to GEOPAK Drainage.

Overview

Hydrologic and hydraulic capabilities include runoff computations, inlet design and analysis, and pipe
and ditch design and analysis. All computations follow recommended methodologies in the FHWA
publication "Drainage of Highway Pavements" as well as the procedures in the AASHTO Model
Drainage Manual.

Runoff computations are performed using either the Rational or SCS method where rainfall
parameters may be specified with common intensity equations, hydrographs, or by tabular intensity-
duration data. Drainage area delineation tools allow easy creation of contributing areas and the
graphical assignment of these to drainage features. The extremely tedious task of compiling different
subareas and runoff coefficients is practically eliminated by GEOPAK Drainage's graphical shape tool,
allowing easy creation of drainage areas and land use boundaries. Once the boundaries are defined,
the runoff coefficient and associated hydrologic parameters are computed automatically by delineating
the land use zones inside of the drainage area. Any subsequent modifications to the boundaries will
update the runoff coefficient via a single mouse click.

Inlet design and analysis capabilities include Curb, Slotted Drain, and Grate inlets both on grade and
in a sump. Inlet designs may proceed through a user specified library of standard inlet sizes to
determine the most suitable design for a given set of user prescribed constraints. Inlets may also be
designed or analyzed with by pass flows from one inlet to another, including by pass flows between
inlets of different networks.

Most standard pipe configurations may be designed and analyzed including arch, box, circular,
elliptical and pipe arches. A library of available sizes in most common materials (Aluminum,
Concrete, Steel, and Plastic) is provided for the designer to select sizes or simply specify types for
GEOPAK Drainage to select the appropriate size. Pipe design selections may be optimized for both
size and depth of cover. Trapezoidal ditches may also be designed or analyzed anywhere within a
storm drain network. The pipe and ditch hydraulics include backwater curve computations and
junction loss options.

GEOPAK Drainage File (GDF)

The first component is the GEOPAK Drainage File (*.gdf). This binary file contains all the hydraulic
information about the drainage system. Each GEOPAK Drainage Project contains Preferences, which
include hydrologic and hydraulic computation options, visualization symbologies, and project file
references to the Drainage Library and GEOPAK GPK files. Spatial data, connectivity and hydraulic
properties for each drainage feature are stored in this external file. Sufficient data is maintained to
rebuild the graphical representation of the Drainage Project with the exception of certain features,
which are defined by MicroStation elements (i.e. Drainage Areas).
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Main Menu Bar

Main Menu Bar

GEOPAK Drainage is invoked from within a two dimensional MicroStation graphics file. At the
Applications pull down, select GEOPAK Drainage, which accesses the software and displays the main
GEOPAK Drainage menu bar as depicted below.

DRAINAGE - Untitled x|

Project Component  Network  Reports  Utilities  Tool Bozes

Each menu selection accesses GEOPAK Drainage project information, feature placement and tools
necessary to complete a GEOPAK Drainage project. Tool frames and toolboxes are also supported
for all functions and are accessed via the Tools pull down.

Project Menu Selections

The Project Menu selections are utilized for creating new GEOPAK Drainage projects, opening
existing projects, saving projects, establishing the project Preferences, editing the Drainage Library,
importing and exporting between GEOPAK Drainage Files (gdf).

DRAINAGE - Untitled x|

Project  Component  Metwork  Beportz Utiliies Tool Boxes

Open...

Save

Save fz...

Preferences

Dirainage Library

Import Drainage Project...
Export »

Exit

Component Menu Selections

The Component menu selections provide the mechanism to add, edit and delete the various
elements, which comprise a drainage system including Areas, Nodes, Links, Reaches, and Land
Uses. Each of these tools invokes a dialog wherein the specific component information can be added
or edited.

DRAINAGE - Untitled x|
Project | Compornent  Metwork,  Reporte Utiliies Tool Boxes
Area » :
Lirk. b Edit
Brofile y D
Lelete
Culwert Rename
Bouting
Update All
Land Uses Update with Pay [tems

Mizcelaneous Utilites F]
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Network Menu Selections

Network Menu Selections

The Network menu selections provide tools to add, edit, delete, and manipulate a drainage Network.
While work is being done on a particular Network, it can be identified as the Active Network, which
dictates which features are contained in the calculations and provides quick access to the
components of a specific Network. Once a Network is added to the project and set as the Active
Network, the Design and Analyze options perform their respective hydraulic procedures on the
Network.

DRAINAGE - Untitled - [No x|

Project  Component | Metwork.  Reports  Utilities  Tool Boxes

Edit
Delete

Benarme

[esign

firialEE

Active Metwork

Reports Menu Selections

The Reports menu selections provide access to the predefined hydrologic and hydraulic reports
available and to the Custom Report Builder and Generator.

DRAINAGE - Untitled - [No =l
Project  Component  Mebwork, | Beportz Utiliies Tool Boxes

Drainage Areas

Inlets

Storm Drains/Links Link Configuration

Buider.. Link Hydraulic Computations

Generate |

Tools Menu Selections

The Tools menu selections provide access to all Tool Boxes, Navigator, Labeler, Culvert, Routing and
DTM Drainage Tools.

DRAINAGE - Untitled - [No x|

Project  Compornent  Metwork  Reports  Utilities | Tool Bores

Project

firea
Mode
Link
Profile
Metwork
Bouting
Culvert
Reports
Utilities
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Project Workflow

Project Workflow

The GEOPAK Drainage workflow mirrors a conventional design process beginning with the design of
the surface collection system (inlets, drainage areas) followed by the design of the conveyance
system (subsurface pipes, channels).

Roadway alignments, vertical profiles, and digital terrain models may be used throughout GEOPAK
Drainage to provide pertinent information to the drainage design. All drainage components feature
interactive graphical placement tools for easy definition of the drainage system.

Each of these components (inlets, areas, and pipes) is composed of two basic types of information:

Spatial information describing its location, shape and connectivity.

Hydraulic and Hydrologic information describing its properties, conventions and other
associated attributes.

Drainage Components

GEOPAK Drainage organizes the components of a drainage system according to their spatial
characteristics. Spatial information is stored as Nodes, Links and Networks.

Nodes: A node (inlets, manholes, etc.) is a point with a user-defined location. The location
may be in Cartesian coordinates (x,y) or in curvilinear coordinates (station, offset).

Links: A Link represents a linear feature depicting a path connecting two nodes, traversing
upstream to downstream. The path may be straight line or curvilinear (along a graphic
element).

Networks: A network is a system of interconnected nodes and links that form a system
through which water can flow to a single outlet node. A drainage project accommodates any
number of Networks.

Other associated components in GEOPAK Drainage include:

Areas:

A drainage area can be represented by a closed boundary or simply keyed-in (acres or

hectares). All flows from a single drainage area are tributary to a single Node. There is a one to one
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Drainage Components

correspondence between a node and an area. Therefore areas and nodes share the same name
(ID). A drainage area may contain multiple subareas representing homogeneous features such as soil
types and land uses (“C” values), thereby allowing composite "C" value calculations.

Reaches: A reach represents a path connecting any two nodes in a Network. Reaches provide the
visualization of profiles between any two nodes in a drainage network.
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File Information

LAB 2: Getting Started

File Information
Step 1. Execute c:\data\geo\VDOT\drain1\LAB2_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

The following files are utilized for this project. The directory path for the sample project is
c:\data\geo\VDOT\drain1\

Drainage Design File h17682.dgn
Reference File (land use file) h17682da.dgn
Reference File (proposed roadway file) d17682des.dgn
Reference File (existing topography) s17682.dgn
English Drainage Library vdot.dlb
English Cell Library drainage.cel
GPK Alignment File job101.gpk
GEOPAK Drainage File (to be created) h17682.gdf
Existing Triangulated Irregular Network file (TIN) survey.tin
Proposed Triangulated Irregular Network file (TIN) proposed.tin

Invoke GEOPAK Drainage

Step 1. Access GEOPAK Drainage from MicroStation’s pull-down menu: Applications > Geopak
Drainage > Drainage.

Step 2. Create a new drainage project: Drainage > Project > New.
Step 3. Name the new project : h17682.gdf.

Step 4. Exit MicroStation.
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Drainage Library

Objective: Review the Drainage Library.

Goal: Review the various options contained within the Drainage Library.

Drainage Library

The Drainage Library is used to store data and standards which may be shared by different projects
and designers. Each GEOPAK Drainage project simply accesses items within the library for use on
the specific project. The library contains five major categories:

e Rainfall Data

e Land Use Runoff Coefficients
¢ Nodes (Inlets, Junctions, etc.)
e Links (Pipes)

e Spread Sections

Note: The Library is unit specific, i.e., Metric or English.

The Drainage Library is invoked by selecting Tools > Tool Boxes > Main, then D, x|

identifying the Drainage Library tool, (second column, top box) as depicted to &
the right. :

o | | | _ 4] o)

Alternately, selecting Project > Drainage Library, from the MicroStation Menu bar, %7

can also invoke the Drainage Library. e

==

Y

R
s
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Rainfall ltems

The main Drainage Library dialog is displayed on the screen as depicted below.

g Libranan - ___\geo\vdotidrain1\ztandards\geopakivdot.dlb M= E3

File Edit
Baintall I Land Use] ﬂodesl Links] Spread Sectinnl
Element 1D | Description =
WWthe Rational
Wize R ational a
" eztmorland R ational
" azhington R ational
A aren R ational pot
Typell SCS Unit Hydrograph [y
Tazwel R ational
Susses R ational
Surry Rational &
Stafford R ational
Spotzylvania Rational
Southampton R ational LI

Five tabs are supported for the major categories within the Drainage Library:

e Rainfall

e Land Use
e Nodes

e Links

e Spread Section

Rainfall Items

Within the Drainage Library (beneath the Rainfall tab) are the Rainfall Items, which store all the rainfall
data sources to be used on subsequent GEOPAK Drainage Projects. GEOPAK Drainage supports
rainfall sources in the form of intensity duration frequency (IDF) tables, two SCS methods, or as
coefficients for three different preset intensity duration equation formats.

g Libranan - ___\geo\vdotidrain1\ztandards\geopakivdot.dlb M= E3

File  Edit

Baintall I Land Use] ﬂodesl Links] Spread Sectinnl

Element 1D | Description =

WWthe Rational

Wize R ational a
"westrorand R ational

W ashington Rational
W armen R ational X
Typell SCS Unit Hydrograph Ty
Tazwel R ational

Suzzex R ational

Sumy R ational =
Stafford R ational

Spotsphvania R ational

Southampton Fi ational =l
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Land Use ltems

When an Item is modified or added, the Rainfall Data Source Item dialog is invoked as depicted
below.

g Drainage Library - Rainfall Data Source Item [ (S]]

: IWythe Description: I Rational Data Type:  Equation Vl
Equation Selection ———— ~i=a/[b+Tc|c
. Uszer Defined:
™ i=flabcTc)
) [ (b Te) Frequency a b c =
i =fla.b.c.Frequency, 20000 | 327000 |7.2500  0.7300 )
£ i=fab.edinTe]) 5.0000 41,4400 | 87500 | 0.7300
10,0000 50,3000 | 10,0000 | 07400
25.0000 £1.6900 | 11.0000 | 0.7500
50, 0000 B7. 3600 | 11.2500 | 0.7400 ;l X

[oo0  [o.ooo0 | [o.0o0o | [oogod

QK. | Cancel |

Four Rainfall Data Types are supported as depicted in the exploded view below. Selection of each
option dynamically changes the dialog to reflect the selection.

g Drainage Library - Rainfall Data Source Item

Item |D: IW_l,lthe Description: | Rational Data Type:

¥ Equation

Equation Selection ———— ~i=a/[b+Tc]: SCS Unit Hyu:llrograp
_ lser Defined: SCS Cumulative Hydrograph
™ j=fabcTe)
O iofiaboF Tol Frequency  a b = -
=iz aiE e 20000 | 327000 | 7.2500 | 0.7300 al
£ i=flabedinTc) 5.0000 41.4400 | 87500 | 0.7300
10.0000 50.3000  10.0000 | 0.7400
25.0000 61,6900 | 11.0000 | 0.7500
50.0000 B7.3600  11.2500 @ 0.7400 ;I ut

[ooo [ooood | [ooooo 00000

ak. | Cahicel |

Land Use ltems

Land Use Items take advantage of the drainage area delineation tools in GEOPAK Drainage and are
used to store runoff coefficients and corresponding graphic symbology for various land uses contained
in Drainage projects. Under the Land Uses tab, the designer may create as many Iltems as desired.
The Land Use Item dialog is depicted below.

ngainage Library - Land Uze [Runoff Coefficient] Item [ (=]
dtem | [VDOT Descriptior: | Land Usze [tem
Land Use Description Runaff C Symbology =
Buziness, 0to 2% n.an Lwilevel 10, Cac16, Lo, w2
Buziness, 2to 5% 0.85 Lw:Lewvel 10, Coc17, L, W2 |
Buziness, » 5% 0.an Lwilevel 10, Cac18, LoD, w2
Apartments, 0 to 2% 0.E5 Lw:Lewvel 12, Co:20, Lecl, W2
Apartments, 2 to B 0.70 Lw:Level 12, Coc21, L0, W2
Apartments, »5% 0.7a LwLewvel 12, Coc22, L, W2 »
Schoals, Oto 2% 050 Lwilevel 14, Coc 27, Lo, w2
Schools, 2 to 5% 0.55 Lw:Lewvel 14, Co:28, Lo, W2 LI
| | 0.000 = ok | Cancel
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Node Items

Item ID
Description

Land Use Description
Runoff C

Level, Color, Style, Weight

Edit Buttons:
Add (+)
Delete (-)
Modify (/)

OK / Cancel

Node Items

Land Use Item Identification to recall the item from within a GEOPAK
Drainage project. (Maximum of 32 alphanumeric characters).

Description of the Land Use Item.
characters).

(Maximum of 32 alphanumeric

Description of each Land Use. (Maximum 32 alphanumeric characters).
Runoff coefficient for the Rational Method (C Value).

Specified element parameters which uniquely identify the various land use
descriptions.

To add to the list box, simply key in the required values in the edit fields
directly below the list box, then press the Add (+) button to the right.

To delete a line from the list box, simply highlight the line to be deleted and
press the Delete (-) button.

Modify a line by highlighting the desired line in the list box; make the desired
changes in the edit fields directly below the list box, then press the Modify (/)
button.

Action buttons which also close the dialog

Node Library Items define the type of Node structures used on subsequent GEOPAK Drainage
projects. The Nodes contain standard inlet configurations for Grate, Curb, and Slotted Drain inlet as
well as Junctions (i.e., manholes), Outlets, and Other generic Nodes (i.e., grade breaks) as may be

required for various Drainage projects.

The description, plan view representation, and dimension

information for each Node item is entered only once in the library and then referenced by each project.

1/27/2006

5’

# Diainage Library - .. \geo\vdotidrain1\standards\geopak\vd... [H[E E3
Fil=  Edit
ﬂainfall] Land Use] Hodes ] Links] Spread Sectinnl
HNode Types:
Element ID Grate : | Description j
DI-FF 8 Slatted Drain 15TD. DI-4FF REQ'D. L=&'
DI-4FF 20 Curb and Grate 1 5TD. DI-4FF REQ'D. L=20 1
DI-4FF 18 Junction 1570. DI-4FF REQD. L=18
DI-4FF 16 Outlet 15TD. DI-4FF REQ'D. L=1§"'
DI-4FF 14 Other 1 5TD. DI-4FF REQ'D. L=14
DI-4FF 12 Battom 15TD. DI-4FF REQ'D. L=12'
DI-4FF 10 Headwall 1570. DI-4FF REQD. L=1¢
DI-4F 8 157D. DI-4F REQ'D. L=5'
DI-4F 20 1570. DI-4F REQD. L=20¢
DI-4F 18 15TD. DI-4F REQ'D. L=1%
CI-4F 16 15TD. DI-4F REQ'D. L=18 j

VDOT GEOPAK Drainage Training Manual
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Node Items

Under each Node Types are various stored Node configurations. A typical listing may appear as
follows:

g Libranan - ___\geo\vdotidrain1\ztandards\geopakivdot.dlb M= E3

File  Edit

ﬂainfall] Land Use] Modes I Links] Spread Sectinnl

Mode Types: Curb "I
Element ID Description -
DI-4FF &
DI-4FF 20 1570, DI-4FF REQ'D. a|
DI-4FF 18 157D, DI-4FF REQ'D. L=18"
DI-4FF 16 15TD. DI-4FF REQ'D. L=16"
DI-4FF 14 157D, DI-4FF REQ'D. L=14" pot
DI-4FF 12 157D, DI-4FF REQ'D. L=12" [
DI-4FF 10 157D, DI-4FF REQ'D. L=10"
DI-4F 8 15TD. DI-4F REQ'D. L=8"
DI-4F 20 157D, DI-4F REQ'D. L=20" &
DI-4F 18 15TD. DI-4F REQ'D. L=18"
DI-4F 16 157D, DI-4F REQ'D. L=1&" ;l

All Node items have certain characteristics in common. The typical Node item dialog and the
common data requirements are shown below.

ngainage Library - Hode ltem M= =

i |DI-4FF 4 oK. |

Description: |1 5TD. DI-4FF REQ'D. L
; Cancel |
Payltern: IDD?42D
Criteria File: I a Flat Wiew Cell

Plan “igw Cell I DAFFE Select... I
MHode Type:  Cub v|
Frofile Tepe:  Sag v|

Length: IB.DDD
Deprezsion width: |2.DDD [ Mo Depression
Deprezzion Depth: ID.1E?’ ™ Slope; ID.DDD

" [vata for Sag

Curb Opening Hat: I 0,458
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Link Items

Link Items

The Link Items are used to store all the pipe configurations that may be used on a GEOPAK Drainage
project and is depicted below.

g Librarian - ___\geo\vdotidrainl‘standards\geopakivdot dib

File  Edit

ﬂainfall] Land Use] ﬂodesl Links I Spread Sectinnl

Shape:  Circular vI tdateriak  Concrete ™

Element ID Description -

15 Inch Dia. Circular 15" CONC. FIFE REQ'D.

18 Inch Dia. Circular 18" COMC. FIPE REQ'D. al
21 Inch Dia. Circular 21" CONC. FIFE REQ'D.
24 Inch Dia. Circular 24" CONC. FIPE REQ'D.

30 Inch Dia. Circular 30" CONC. FIFE REQ'D. X
33 Inch Dia. Circular 33" COMC. FIPE REQ'D. [
36 Inch Dia. Circular 36" CONC. FIFE REQ'D.

42 Inch Dia. Circular 42" CONC. FIPE REQ'D.

48 Inch Dia. Circular 48" CONC. FIFE REQ'D. &
54 Inch Dia. Circular 54" COMC. FIPE REQ'D.

E0 Inch Dia. Circular E0" COMC. FIFE REQ'D. ;l

The Links Tab is the source of shapes, materials, dimensions, and hydraulic properties of these
features. When designing these components, the items serve as the means to specify design
candidates. If pipe items are deleted, these items will no longer be available for use on a project
using the specific library.

# Drainage Library - Pipe Item [ 2] =]
 Pipe Properties
3 | 15 Inch Dia. Circulad
Dezcription: Im
Paylter: [OOT152
Shapei | EreulEr vI

fateraly | Eancete v

Roughness: W
Thickness: W

Rize: IT

St W

Radist: [IEOI
Fadiusk W
FadiuelE: W
i W

- Trench Details
a 0500
b [0500
"

ak. | Cahicel

The Links are categorized by three types of properties for each pipe:

e Shape
e Material
e Type or corrugations
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Spread Section

Each pipe contains the specific pipe sizes and default roughness coefficients for each shape, and
material combination. There are English and Metric libraries provided with GEOPAK Drainage, which

contain virtually every standard pipe configuration.

Spread Section

The Spread Section tab is utilized to store roadway pavement spread information. When selected, the
dialog dynamically changes as depicted below.

E Libranan - ___\geo\vdotidrain1\ztandards\geopakivdot.dlb M= E3

File  Edit

ElEmentil [ EsErntan |
Mone Available

When double clicking on an entry in the list box, the dialog depicted below opens.

£ Drainage Library - Spread Sectio._. [H[E

Itern I0: | 2 LAMES + GUTTER iOOE
Drescription: ICG-B;’?
Cancel |
Width % Slope  Roughness |
2000 8.330 0015 a2
24,000 2.000 0015
X

24000 | [zooo | [oois

Input is available for the Spread Width, Slope, and Manning’s N value.
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Review Drainage Library

LAB 3:

Drainage Library

Review Drainage Library

The Drainage Library is used to store hydraulic, hydrologic, and construction standards, which may be
shared by different projects and designers. Each GEOPAK Drainage project accesses items from the
Drainage Library for use on the specific project.

Step 1.
Step 2.

Step 3.
menu.

Step 4.

Step 5.

Execute c:\data\geo\VDOT\drain1\LAB3_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
Access the drainage project h17682.gdf by selecting Project > Open from the Geopak
Drainage pull down menu.

Select Project > Drainage Library. The library stored in the Preferences will be opened
by default.

The Drainage Library currently contains five (5) tabs as indicated below:

e Rainfall: Rainfall Data Source

e Land Uses: Land Uses and their corresponding “C” values and symbology
e Nodes: Inlets, Junctions, Manholes, Outlets, etc.

e Links: Circular Pipes, Elliptical Pipes, Pipe-Arch pipes, Boxes, etc.

e Spread Section: Inventory of varying Spread Cross Sections
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Review Drainage Library

Rainfall Tab:

The Rainfall Tab stores the rainfall data information to be used on GEOPAK Drainage Projects.
GEOPAK Drainage supports rainfall sources in the form of intensity duration frequency (IDF) tables,
or as coefficients for intensity-duration-equation formats. Also supported are the HYDRO-35 and TP
40 methods of rainfall.

Step 1. Select the Rainfall tab, highlight Campbell, and select Modify:

ngainage Library - ...\geo\vdot\drain]istandards\geopakivd... [ E3

File  Edit

Rainfall I Land Uze I Modes I Links I Spread Section I
Element |0 | Description =]
Charles City R ational

Carrall R atiohal &1
Caroline R ationa

O

Carnpbell ;
Buckingham Rational ut
Buchanan R ational [y
Brunswick R atiohal

EBiotetourt R ational

Bland R atiohal J &
Bedford R ational

Bath R atiohal

Augusta R ational LI

ngainage Library - Rainfall Data Source ltem

tern 1D: ICampbeII Description: | A ational iData Type:

rE q LStion

Equation Selection ——— ~i=allb+ Tt 5 rit Hydlograph
. User Defined: SCS Cumulative Hydrograph
® =flabcTe)
el Frequency a b E} o
ISR o ] 20000 | 45,8800 | 8.2500 | 0.8200 a
O i=fab.e.dnTe] 5.0000 BE.3700 | 9.7500 | 0.8000
10.0000 70.7200 | 11.2500 | 0.8200

250000 775800  11.5000  0.8000
50.0000 | 98.3500 (13.0000 08300 |=| X

[ooo | [ooood | [ooooo | Jo.0000

ak | Cancel |

Review the various Data Types of Rainfall accepted.
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Review Drainage Library

Land Use Tab:

The Land Use Tab is used to store runoff coefficients ("C" values) and corresponding graphic
symbology for each land use. Land Uses can then be delineated automatically using the selected
symbology.

Step 1. Select the Land Use tab, highlight the VDOT Land Use item and select Modify:

g Librarian - ._.\geo\vdotidrain\standardsigeopakivdot.dib M= E3

File  Edit

ﬂainfall] Land Use I ﬂodesl Links] Spread Sectinnl

Element ID Description

Land Uze Ite

Em fXL0O

ngainage Library - Land Use [Runoff Coefficient] Item
dtem D [VDOT Descriptior: | Land Use [tem
Land Uze Description Runaff C Symbology o
Buziness, Oto 2% 0.80 Lw:Lewvel 10, Co:16, Lo, W2
Buziness, 2 to 5% 085 Lwilevel 10, Cac17, L0, w2 |
Business, » 5% 0.40 Lw:Lewvel 10, Co:18, Lo, W2
Apartments, 0 to 2% 0.E5 Lw:Lewvel 12, Co:20, Lecl, W2
Apartments, 2 to B 0.70 Lw:Level 12, Coc21, L0, W2
Apartments, »5% 0.7a LwLewvel 12, Coc22, L, W2 »
Schoals, Oto 2% 050 Lwilevel 14, Coc 27, Lo, w2
Schools, 2 to 5% 0.55 Lw:Lewvel 14, Co:28, Lo, W2 LI
| [0000 | | — 0K | Cancel

Review the various land uses and their associated symbology.
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Review Drainage Library

Nodes Tab:

The Nodes Tab contains standard configurations for Grates, Curbs and Slotted Drain inlets, as well as
Junctions, Outlets and Other Nodes. The description, plan view representation, and dimensional
information are stored for each node.

Step 1. Select the Node tab, highlight the first curb inlet, and select Modify:

g Librarian - ._.\geo\vdotidrain\standardsigeopakivdot.dib M= E3

File  Edit

ﬂainfall] Land Use] Modes I Links] Spread Sectinnl

Mode Types: Curb "I

Element 1D Description =
STD. DI-4FF A

DI-4FF 20 157D, DI-4FF REQ'D. L=20" |
DI-4FF 18 15TD. DI-4FF REQ'D. L=18"
DI-4FF 16 157D, DI-4FF REQ'D. L=1&"
DI-4FF 14 15TD. DI-4FF REQ'D. L=14" X
DI-4FF 12 157D, DI-4FF REQ'D. L=12" [y
DI-4FF 10 157D, DI-4FF REQ'D. L=10¢
DI-4F 8 157D, DI-4F REQ'D. L=&"
DI-4F 20 15TD. DI-4F REQ'D. L=20¢ &
DI-4F 18 157D, DI-4F REQ'D. L=18"
DI-4F 16 15TD. DI-4F REQ'D. L=16" ;l

ngainage Library - Hode Item M= =

i | DI-4FF 3 oK. | Select Cell from Library

Plan Wiew Cell

Descriptior: |1 5TD. DI-4FF REQ'D. L-

Payltem: I 007420 - Carcel |

Criteria F|Ie' Flat Wiew Cell

Flan “igw Cell I DAFFE Select I
Mode Type:  Cub
Profile Tupe:  Sag

Length: I 8.000

Dezcription
DI 4FFL &
DI 4FFL 10
D4FF12 DI 4FFL12 _|
D4FF14 DI 4FFL 14
D4FF1E DI 4FF L 1E
D4FF18 DI 4FFL 18

D4FF20 DI 4FF L 20 _
EG1 EG 1ENERGY DII... ;|

Cell M armne

Depression Width: [ 2.000 ™ Mo Depression OF. I Cancel |

Deprezsion Depth: ID.1E?’ ™ Slope; ID.DDD

Diata for Sag Review the various geometric inputs required for the
{ Curb Opening Hat: [ 0.455 Nodes.
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F o 1272006 3 \'".7



Review Drainage Library

Links Tab:

The Links Tab contains all pipes to be used on the Drainage project.
three properties: Shape, Material, and Type (corrugation); and contains information regarding specific
pipe geometry, default roughness coefficient, and material combination.

Step 1. Select the Links tab, and switch the Shape to Circular and Material to Concrete.

Each pipe is categorized by

Highlight the second Circular Concrete pipe, and select Modify:

g Librarian - ___\geo\vdotidrainl\standardsigeopakivdot dib

File  Edit

[ x]

ﬂainfall] Land Use] ﬂodesl Links I Spread Sectinnl

Shape:  Circular vI Material  Concrete ™

Element 1D

Description

15 Inch Dia.
18 Inch Dia.
21 Inch Dia.
24 Inch Dia.
30 Inch Dia.
33 Inch Dia.
36 Inch Dia.
42 Inch Dia.
48 Inch Dia.
B4 Inch Dia.
B0 [nch Dia.

Circular
Circular
Circular
Circular
Circular
Circular
Circular
Circular
Circular
Circular
Circular

15" COMC.
18" COMC.
21" COMC.
24" COMC.
30" COMC.
33" COMC.
36" COMC.
42" COMC.
453" COMC.
54" COMC.
60" COMC.

PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.
PIFE REQ'D.

m HFXLD

gDrainage Library - Pipe Item

 Pipe Properties

Roughness
Thickness
Rize

Smaty

b aii e
Fadiusk
R
it

Description: |15" COMC. FIPE REQ
Payltem: IIJIJ1152
Shapei | EreulEr vI

fateraly | Eancete v

~ Trench Details

b [osm
" T

ok |

Cahicel

Review the various geometric inputs required for the Links.

?" VDOT GEOPAK Drainage Training Manual
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Review Drainage Library

Spread Section:

The Spread Section stores standard cross sections (for roads, gutters, etc.) to be used on GEOPAK
Drainage Projects.

Step 1. Select the Spread Section tab, highlight the 2 LANES+GUTTER section, and select
Modify:

EDlainage Library - ...\geo\vdot\drain]istandards\geopakivd... [ E3
File  Edit

Rairfall | Land Use | Nodes | Links | Spread Section |

Element |0 | Description |
2 LAMES+GUTTER CG-B/7

lm X000

EDlainage Library - Spread Sectio... W= B3
Itern ID: | 2 LAMES + GUTTER i Ok I

Description: | CG-6/7

Cancel

Width % Slope  Roughness |

2.000 8.330 oms
24.000 2.000 oms

X [ 0 L

[24000 | [zooo | [0.015

Review the spread cross-section characteristics for each spread item.

Step 2. Exit MicroStation.
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Review Drainage Library
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Objective:

Review the Project Preferences.

Introduction

GEOPAK Drainage supports a wide array of user defined Preferences which enables the designer to
set project specific options, or a large organization to set parameters to maintain standards. Each
GEOPAK Drainage project contains a set of Preferences and they remain with the project.
Computation options in the Preferences may be changed easily and the systems completely

redesigned utilizing the new computation options.
Preferences.

The Drainage Preferences can also be invoked by selecting Tools > Tool Boxes > Main, then

Project Preferences

identifying the Drainage Preferences tool, (first column, top box).

Draingdy
B K
i b
a7,
=W
h A

r
e
Y

When invoked, the dialog depicted below is displayed.

gPlelemnces - Units

| Optiong

Froject Components
Rainfall Parameters
Land Uze Optiong
Frequency Options
Intenzity Option
Junction Loszes
Inlet Options

Mode Options

Link. Optionz
Profile Options
Flan Symbology
Updates

Save Optionz

ak. | Cahicel |

The Preferences are invoked via Project >

=[O %]

Drainage Area = Acres

Length = Feet

Dimenzion = Faet

Depth = Feet

Dizcharge = Cubic Feet per Second
Yelocity = Feet per Second
Intenzity = Inches per Haour

) Metic

[Nraimagedres = Hectares
=i = =iz
[Miersar= keers
et =MEEE

[Niecharae = Eubic i eters pen Secard

W elowt= M eters pen Senond
| rtersity = kilimeters mer Himun

1/27/2006

5’
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Units

The general Options are displayed in a list box in the left side of the dialog, while the right side
displays parameters for the highlighted Option. As different Options are selected in the list box, the
right side of the dialog will change dynamically to reflect the parameters for highlighted Option.

Units

The first Preference is Units, which establishes the input and output units for the current project. Two

supported options are English and Metric, as depicted in the dialog below.

Within each group box is a listing of the units utilized for GEOPAK Drainage. These are display only

gPlelemnces - Units

| Optiong

Froject Components
Rainfall Parameters
Land Uze Optiong
Frequency Options
Intenzity Option
Junction Loszes
Inlet Options

Mode Options

Link. Optionz
Profile Options
Flan Symbology
Updates

Save Optionz

ak. | Cahicel |

Drainage Area = Acres

Length = Feet

Dimenzion = Faet

Depth = Feet

Dizcharge = Cubic Feet per Second
Yelocity = Feet per Second
Intenzity = Inches per Haour

) Metic

[Nraimagedres = Hectares
=i = =iz
[Miersar= keers
et =MEEE

[Niecharae = Eubic i eters pen Secard

W elowt= M eters pen Senond
| rtersity = kilimeters mer Himun

and cannot be changed.

Note: Projects with mixed units are not supported within GEOPAK. There are no other unit
specifications within the project. The data input is expected to be in the proper units (English and
Metric). As fields are entered in the dialogs the units required will be displayed in the MicroStation

Command Prompt.

Coordinate geometry databases (GPK files) must also be in the specified units when created within

GEOPAK ROAD. For additional information on this topic, refer to the GEOPAK Online help >

Coordinate Geometry.

5’
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Project Components

Project Components

The Project Components, as depicted in the dialog below, defines the location of all files utilized by the

project.
gPlefemnces - Project Components M= E3
Optiong | Drainage Library File [DLE]: |E:'\Data'\Geo\vdnl\drain1 \standard:| oh
I = —— GPK Job Mumber: |1EI1 C,  Road Preferences
Project Components
Rainfall Parameters Drainage Cell Librany: |E:'\Data'\Geo\vdnl\drain1 \standard: | A
Land Uze Options L _
Frequency Optians Criteria Directary: | Q
Intensity Option GEOPAK DDB: | CADatabGeotvdothdraind bstandard: | G4
Junction Lozzes
Irlet Dptions ‘Wwiater and Sewer Project: | Q
Made Optians Superelevation Shapes File: | Q,
Link Optiong
Profile Options ™ GEOPAK Site Project: | a,
Plan Symbology ~ Original Ground
Updates TINFie ¥ [surveytin Q
Save Optionz
 Deszign Surface
TIM File vI | proposed.tin Q
ak | Cancel |
Fields in this dialog are described in the table below.
Drainage Library File Reference to the Drainage Library file containing the Rainfall Parameters,
(DLB) Land Use Options, Node Library items, Link Library items and spread

sections. This file can be located within the working directory, in which case,
no path need be specified. However, a more prudent option is placing the
Drainage Library File on a central server or directory, so that all hydraulics
designers can access the same database. This ensures standardization and
minimal maintenance. The file name (and optionally, the path) may be
supplied. Pressing the Files button will invoke the MicroStation File
Manager, wherein the path and database file may be selected.

GPK Job Number GEOPAK coordinate geometry database which contains all alignment and
] profile information for the project. Creation and manipulation of this binary
(optional) file must be accomplished from within GEOPAK ROAD. For further

information, refer to the GEOPAK ROAD User Reference Manual, part Il.
The file name of the database is job*.gpk, where * is a one to three
alphanumeric name unique to each project. It is this name that should be
typed into the GPK Job Number field. In lieu of typing the name, pressing the
Select button will invoke a File Manager wherein the GPK file may be
selected.

Road Preferences Invokes the GEOPAK User Preferences dialog as depicted below.

" VDOT GEOPAK Drainage Training Manual
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Drainage Cell Library
Site Modeler File
Criteria Directory
Automatically Save

Drainage Updates

Superelevation Shapes

1/27/2006

g GEOFAK Uszer Preferences [_ =] =]
iy = I Output Accuracy

it Suztemi  English )
’ Distance: 991234 vI
Coordinates:  ME hd I
Station:  9+99[3].12 vI

Direction: _Bearing vI
Angle Seconds: 979'9.12 vI

Station; | 12+34 -|

wiorking Directory: | o}
Feature Preferences. ..

COGO Preferences...

OF. Cancel |

[T Show this dislog at GEOPAK startup

The working directory, wherein the GEOPAK coordinate geometry database
is located, is specified within this dialog. The directory may also contain
other project files, which is desirable; however, this is not required by
GEOPAK Drainage.

Cell library wherein cells utilized for Nodes contained in the Drainage Library
are located.

To leverage data from a GEOPAK Site project, activate the toggle, then
select the directory and GEOPAK gsf file.

Define the directory wherein the criteria to draw nodes, links and other
drainage data onto cross sections is stored.

When activated, the GEOPAK drainage file (*.gdf) is automatically saved
after each update.

Optionally, GEOPAK superelevation shapes created in GEOPAK Road can
be leveraged into drainage. Specify the path and file name by manual entry
or pressing the Files button to select from the dialog. In order to utilize and
extract superelevation data from the shape file, the file must be referenced
into the active design file.

" VDOT GEOPAK Drainage Training Manual
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Rainfall Parameters

Rainfall Parameters

The Rainfall Parameters dialog establishes the rainfall parameters for computing intensities and
discharges for the current project. When selected from the Options list, the dialog depicted below is

displayed.
#5 Preferences - Rainfall Parameters [_ =]
Optionz |
Unite  Rational Method
Project Components Rainfall Souree: [Campbell =l
F ainfall Farameters
Land Use Options ~ S5 Method
Freguency Optionz . . =
Intansity Option Rainfall Source: [Type Il =l
unction Losses ) Antecedent Maisture Condition |
Inlet Options ® antecedent Moisture Condition |I:
N.Dde Elp_tn:-ns ) Antecedent Maisture Condition |11
Link Options .
Profile Dptions Hydragraph Time Interval: I 5.000
Plan Symbalogy
Updates
Save Options

QK. | Cancel |

Fields in this dialog are described in the table below.

Rational Method Rainfall The Rainfall Data Source for computing intensities and discharges, which

Source is stored within the Drainage Library File, therefore it may only be selected
here.

SCS Method: The Rainfall Data Source for computing discharges, which is stored within

Rainfall Source the Drainage Library File. Therefore, it may only be selected here. The

Antecedent Moisture Condition | is the lowest runoff potential (dry soil),
while Antecedent Moisture Condition Il is the average condition, while
Antecedent Moisture Condition Il is the highest runoff potential (saturated
soil).

Hydrograph Time Interval Specified in terms of minutes.

" VDOT GEOPAK Drainage Training Manual
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Land Use Options

Land Use Options

The Land Use dialog establishes the land use options used to delineate subareas and runoff
coefficients for the current project. When selected from the Options list, the dialog depicted below is

displayed.
gPlefemnces - Land Use Options M= E3
- ~ Rational M ethod
Opt
Ur'itf:m | ® Single Land Use lter:  [vDOT =
Project Components ) Multiple Land Usze [tam:
Rainfall Parameters LLand lse [tem [ Cevel | Ealer | wEatE0E |

Land Uze Options
Frequency Optiong
Intensity Option
Junction Loszes

Inlet Options |5ample Land Wse =1} Spmbolany; =

Hode Optiong ~ 5C5 Method

Link Optionz ® Single Land Usze ltam:

Profile Options ) Multiple Land Use [tem;

Plan Symbology [Lamd e Tkem [Eevell| Ealer [EvEEhi StiE |
|Jpdates

Save Options

oK. | Cancel | |Sample Land s =] Evmboelagy; =

Fields in this dialog are described in the table below. Different Single and Multiple Land Use Items
can be defined for the Rational and SCS Method.

Single Land Use Item The land use source from the Drainage Library containing the runoff
coefficients and symbology for land use delineation may be selected
from the list box.

Multiple Land Use Item The land use sources from the Drainage Library containing the
runoff coefficients and symbology for land use delineation. To
select, utilize the down arrow in the list box and select the desired
option. The item selected must be associated with a symbology that
matches the symbology of each of the main land use shapes in the
design file.
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Frequency Options

Frequency Options

The Frequency Options dialog establishes the computation frequency and runoff peaking factors for
discharge computations for the current project. When selected from the Options list, the dialog
depicted below is displayed.

# Prelerences - Frequency Options [_ [}
Optiots | &
Units Drainage Library [DLB): ... \wdothdrainbstandards\Geopak WD OT. dI
Froject Camponents  Fiational Frequency Options ——————————————————
Rainfall Parameters Computation Runoff Coefficient
Land Use Dphns Frequency: Peaking Factor:
Frequency Options 10%¥ear = 10000

Intenzity Option
Junction Losses

~ 5C5 Frequency Options

Inlet Options

Mode Optionz Cunnulative Runaff Cosfficient
Lirk. Optians Freguency: Peaking Factor:
Frafile Options | 8.00Depth v | [1.0000

Plan Symbalogy

Updates

Save Options

QK. | Cancel |

Fields in this dialog are described in the table below.

Drainage Library File The current Library File as specified in the Project Component
(DLB) option is displayed. It cannot be changed from this dialog, only in the
Project Components.

Computation Frequency The displayed frequencies are selected from the available entries in
the Rainfall Parameters chosen from the library. These fields
cannot be modified except through the Drainage Library dialog.

Cumulative Frequency The displayed depths are selected from the available entries in the
Rainfall Parameters chosen from the library. These fields cannot be
modified except through the Drainage Library dialog.

Peaking Factors Runoff coefficient peaking factors to be applied in the runoff
computations. These factors are used to adjust runoff coefficients
for differing frequency rather than entering multiple set of
coefficients for each frequency.
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JF’ 1/27/2006 a1 \'".7



Intensity Option

Intensity Option

The Intensity Options dialog establishes the intensity computation options for the current project.
When selected from the Options list, the dialog depicted below is displayed.

gPlelemnces - Intensgity Option M= E
Options |
Units Drainage Library [DLE]: .. hwdothdraind \standardshGeopak s vDOT . dib

Froject Components
Rainfall Parameters
Land Uze Optiong
Frequency Options

Finirmurn Tirme of Concentration: I 10,0000

Arccumulate Pipe Flaw Time by: - Uniform Flow Welocity "l

V=TT  Intensity O ptions
Intensity Option
lunction Losses ' Compute Intenzity from Library Rainfall Data Source
Inlet Options ) Abzolute Intensity: | 00000
N.nde Dp.tlnns [~ wieight Time of Concentration
Link. Optionz
Profile Options .
Flan Symbology r Inlet Computation Only
Updates :
Save Options v Absolute Intensity: I 4.0

ak. | Cahicel |

Fields in this dialog are described in the table below.

Drainage Library File The current library file, as specified in the Project Component option, is
(DLB) displayed. It cannot be changed from this dialog, only in the Project
Components.

Minimum Time of
Concentration

Accumulate Pipe
Flow Time by:
Uniform Flow
Velocity

Full Flow Velocity
Interactive Velocity

Intensity Options
group box

Compute Intensity

from Library Rainfall

Data Source

Absolute Intensity

VDOT GEOPAK Drainage Training Manual

JF: 1/27/2006

Minimum Time of Concentration to use in discharge computations. This
is used throughout the computations as the minimum. In pipe hydraulic
computations this value will be used until the actual time of
concentration within the systems exceeds this value. Specified in
terms of minutes.

The Accumulate Pipe Flow options adjust the travel time through the
pipe. Options include Uniform Flow Velocity and Full Flow Velocity. If
the iterative velocity is selected, GEOPAK designs the pipe for three
iterations, so the travel time is based on the actual velocity for the three
trials.

Intenzity Options
® Compute Intensity fram Library Bainfall Data Source

) Absolute Intensity: ID.DDDEI

[ Wweight Time of Concentration

Intensity options which allow for specification of an absolute (constant)
intensity or computed intensities to use throughout the network
discharge computation procedures.

Utilizes the values established and computed from the Rainfall
Parameters (either default equation or table) from within the Drainage
Library File.

A constant intensity that overrides the Drainage Library File and utilizes
the specified value for all discharge computations. It is specified in

2 A\ o



Junction Losses

terms of in/hr or mm/hr depending on the project units.

Weight Time of When utilizing combining different types and times of concentration,

Concentration activating this toggle weights the times of concentration such that the
discharge will not decrease.

Inlet Computation Inlet Camputation Orly

Only :

(group box) Il &) [ 4.0000

Absolute Intensity A constant intensity that overrides the Drainage Library File and utilizes

the specified value for discharge computations required for inlet and
spread calculations only.  Network hydrologic discharges will be
computed as specified in the Intensity Options. Note, however, for the
value to be utilized, the toggle to the left of the Absolute Intensity within
the Inlet Computation Only group box must be activated or the value will
be ignored. Specified in terms of in/hr or mm/hr depending on the project
units.

Junction Losses

The Junction Losses dialog establishes the junction loss equations and coefficients utilized in Link
hydraulic calculations for the current project. When selected from the Options list, the dialog depicted
below is displayed.

# Pieferences - Junction Losses M= E3
0 ptiohs | ¥ ‘Disable All Junction Loss Computations!
Unrits L e
ozs Velocity:  Actual v
Praoject Components —I
R ainfall Parameters Description Logs Coefficient - K,

Land Use Options
Frequency Optionz
Intenzity Option

Fressure Expangion; I 0.3000
Free Surface Expansion: I 0.71000

Irlet O ptions Prezsure Contraction; | 0.5000

Mode Options

Link Options Free Surface Contraction: I 03000
Frofile Options :

Plan Symbology Bend Loss:  Method 1 vI
Updates . Terminal InletAlunction: I 1.0000

Save Optiohs

Simple Junction;  Method 1 vI
Complex Junction,  Method 1 vI

Ok | Cancel |

Fields in this dialog are described in the table below. Unique Loss Coefficients (K) can be specified in
the fields to the right of each Description.

Disable All If the toggle is active, no Junction Loss computations are calculated. Note

Junction Loss if a single or small number of Junction Losses are not desired, an option is

Computations provided later in the design to accomplish this. The toggle here applies to
the entire project.

Loss Velocity Losses can be computed on Actual or Full Flow.

Pressure Loss coefficient to be used in pressure (full flow) expansions within the

Expansion system.

" VDOT GEOPAK Drainage Training Manual
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Junction Losses

Free Surface Loss coefficient to be used in free surface (partial flow) expansions within
Expansion the system.

Pressure Loss coefficient to be used in pressure (full flow) contractions within the
Contraction system.

Free Surface Loss coefficient to be used in free surface (partial flow) contractions within
Contraction the system.

Bend Loss Specify the methodology and source of bend loss computations.

tethod 2 |

Method 1 utilizes Modern Sewer Design, while Method 2 utilizes AASHTO

methods.
Terminal Inlet / Loss coefficient to be used at terminal inlets or junctions (no upstream
Junction pipes) within the system.
Simple Junction Specify the methodology for computing junction losses at simple junction

(one pipe into the junction and one pipe out).

Method 2 |

Complex Specify the methodology for computing junction losses at complex
Junction junctions (more than one pipe in and only one pipe out).

Method 2 |

For a detailed discussion of the specific hydraulic algorithms, see the technical reference section of
the On-Line Help.
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Inlet Options

Inlet Options

The Inlet Options dialog establishes the default inlet variables to use in the Node Configuration
Properties dialog for each type of Inlet.

g Preferences - Inlet Options M= 3

Options |
Uriits Inlet By Pazs Options: By Pass as Taotal Discharge "l

Project Components

) o — = -
Frainfall Parameters Link By Pazz Flow Optionz: Do Mot Allow Inlet By Pazz in Link Discharges |

Land Use Dptions Default Spread nalue: [0.0150
Frequency Options
Intenzity Option ™ Estend Superelevation Shapes to Inlet at Shape Slope

Junction Lozzes

Maode Options
Link Optiong
Prafile Options
Plan Symbology
|Ipdates

Save Optionz

ak | Cancel |

Fields in this dialog are described in the table below.

Inlet By Pass finiet By Pass Options: By Pass as Total Discharge ¥ |
Options

This option indicates the method by which Inlet by pass flows are
accounted for in the system. By Pass as Total Discharge will account for
by pass flows as the difference between the total discharge to the inlet and
the inlet capacity. This difference, expressed in flow units, will be the total
by pass from the inlet and can be added at a subsequent downstream
inlet. By Pass as C x Area Product, on the other hand, is determined
from the total bypass at the inlet as a product of runoff coefficient and
drainage area that is contributing to the total bypass at the inlets computed
intensity. This product of area and runoff coefficient will then be added to
the composite runoff coefficient and area at the downstream inlet.

Link By Pass Link By Pazs Flow Options: Do Mot Allow Inlet By Pass in Link Discharges 'l
Options

This option indicates the method by which Inlet By Pass flows are
accounted in the Link discharge computations. Do Not Allow Inlet By
Pass in Link Discharges will prevent the system from bypassing
discharges from one inlet to the next when Link discharges are computed.
The total discharge that reaches the inlet will be considered entering the
Link at that point. This option in no way impacts the inlet computations,
bypass flows will be reflected in these computations. Allow Inlet By Pass
in Link Discharges will account for the discharge that bypasses the inlets
when the Link discharges are computed. Only the discharge entering the
inlet will be considered entering the Link at that location. Bypass flows will
be directed to the appropriate inlet and the Link accordingly.

Default Spread N The default Manning's roughness coefficient for the spread hydraulic
Value computations.
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Node Options

Node Options

The Node Options establish the default naming prefix for Node entries and option for automatic link

updates. When selected from the Options list, the dialog depicted below is displayed.

gPlelemnces - Hode Options ME E
Options |
Units Default Mode 1D Prefis: |3-

Froject Components
Rainfall Parameters
Land Uze Optiong
Frequency Options
Intenzity Option
Junction Loszes
Inlet Options

Mode Options
Link. Optionz
Profile Options
Flan Symbology
Updates

Save Optionz

ak. | Cahicel |

Siea(E Eastan I [ EIIE|e]

[ Scale Mode Cellz

Fields in this dialog are described in the table below.

Default Node ID Prefix

Automatic Link Updates
On Node Relocations

Scale Node Cells /
Scale Factor

VDOT GEOPAK Drainage Training Manual
1/27/2006

5’

This prefix will be added to the beginning of the each defined
Node element automatically and then numerically sequenced by
one. For example, the first Node stored would obtain default ID in
this case of “CB A — 1” followed by “CB A — 2", “CB A — 3”, etc. for
subsequent Nodes.

When activated, moving any Node will automatically update the
connected Links.

When active, the node cells are scaled based on the specified
scale factor. In this way, the node cell can utilize standard node
dimensions, but the cells scaled in plan view.
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46



Link Options

Link Options

The Link Options dialog establishes the default Link design constraints. When selected from the
Options list, the dialog depicted below is displayed.

gPlelemnces - Link Options ME E
Optiong | Drefault Link, 1D Prefis; I pipe-
Unitz r Link. Profile Options
Froject Components Degign Optimization;  Minimize Depth of Cowver Vl

Bainfall Parameters | e,

Land Uze Optiong
Frequency Optians ~ Link. Dezign Options
Intenzity Option
Junction Loszes

™ Design for Maximum Capacity
) Design for Full Capacity

Inlet Options
Mode Options ) Design Partial Capacity [d/D] Ratio: | 10000
TR ) Design Partial Capacity [g/0] Ratio: | 1.0000
rafile Options
Plan S_l,lmpbolngy Link Slope Decimal: Mo Rounding vI [ﬁ
CIh 5 ~ Link Criteria File
Save Options File Mame: | Q

 Hydraulic Gradeline Options

ok | Cancel | Hupdraulic Gradeline Bagziz:  Equal Hydraulic Gradeline v|

Fields in this dialog are described in the table below.

Default Link ID Prefix This prefix, similar to the one found in the Node Options, is added to
the beginning of the each defined Link element automatically and
then numerically sequenced by one. For example, the first Link
stored would obtain default ID in this case of “SS — 1” followed by
“SS - 27, “SS — 37, etc. for subsequent Links.

Link Profile Options Link Frofile Options
Dezign Optirmization:  Mimimize Depth of Cowver "l

Elevation Option;  at Actual Link End v|

A pipe profile envelope is developed which represents the minimum
soffit elevation and maximum invert elevations for each network.
This envelope is derived from an evaluation of all the constraints of
the system; minimum and maximum depth, minimum and maximum
pipe rise, minimum and maximum slope, and any elevations held
through the system. The Minimize Pipe Size option will use the
entire envelope to size pipes. If a smaller pipe will fit within the
envelope at a steeper slope then it will be selected as the candidate
of choice. If using the entire envelope does not result in smaller
pipes then the top of the envelope will be used and the appropriate
pipe fitting this slope configuration will be selected. The Minimize
Depth of Cover will size pipes based on the top of the envelope,
minimum soffit elevation and the pipe fitting this slope configuration
will be selected. One Design Optimization method per project may
be selected, however, the option may be changed anytime during
the design process, the results quantified, and the effects of the
Design Optimization reviewed.

Minimize Pipe Size GEOPAK Drainage bases the design on minimizing pipe size, even
though this may encourage deeper excavation.

" VDOT GEOPAK Drainage Training Manual
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Link Options

5’

Minimize Depth of
Cover

Elevation Option

Link Design Options

Design for Maximum
Capacity

Design for Full
Capacity
Design Partial
Capacity

(d/D) Ratio

Design Partial
Capacity

(9/Q) Ratio

Link Slope Decimal

Link Criteria File
Hydraulic Gradeline
Options

Equal Hydraulic
Gradeline

Equal Energy
Gradeline

VDOT GEOPAK Drainage Training Manual

1/27/2006

GEOPAK Drainage designs the system with minimal excavation, but
utilizes larger pipe sizes.

Two options are supported: at Hydraulic Center and at Actual Link
End. This is reflected in the Link dialog in the condition option.

Link Dezign Options
™) Diesign for Masimum Capacity
) Design for Full Capacity

) Design Partial Capacity [d/0] B atio: I g}
) Design Partial Capacity [q/8] B atio: I g}

Link Slope Decimal: Mo B ounding vI

Only one option may be selected for a project, however, this may be
changed during the design process.

This option sizes pipe using maximum capacity. This typically
occurs at some percentage less than full.

This option sizes pipe using full flow (100%) by depth. If a pipe is
designed, the smallest size corresponding to a capacity greater than
the discharge will be selected.

The ratio of the diameter of the pipe capacity versus the diameter of
the total pipe to be used as the maximum capacity in pipe sizing as
depicted in the graphic below. Note the value is a ratio (in decimal
format) which must be equal to or smaller than one. If the value is
equal to one, the pipe is designed for full capacity.

The ratio of the pipe capacity versus discharge to be used in
computing maximum capacity in pipe sizing algorithms. For example
if the value is set to 0.5 then all pipes designed will have a capacity
of twice the discharge and if set to 2.0 the pipes would have half the
capacity of the discharge

Options range from none to four. This limits the number of decimal
places reported for most link slopes.

Name of criteria file which draws links onto cross sections.

" Hydraulic GradeLine Options

Hydraulic Gradeline B asiz

P Equal Hydraulic Gradeline
Equal Energy Gradeline

This option for computing hydraulic gradelines assumes that the
starting downstream hydraulic gradeline of one Link is equal to the
upstream hydraulic gradeline (plus junction losses if applicable) of
the downstream Link.

This option for computing hydraulic gradelines assumes that the
starting downstream energy gradeline of one Link is equal to the
upstream energy gradeline (plus junction losses if applicable) of the

i A\ o



Design Symbology

downstream Link. The hydraulic gradeline will then proceed from
the energy gradeline less the velocity head in the pipe. If the energy
value in the downstream Link does not exist (too low) in the
upstream pipe, the minimum specific energy and critical depth are
used at the downstream end of the Link.

Design Symbology

The Design Symbology dialog establishes the element symbology for drawing drainage features
during the design process.

When selected from the Options list, the dialogs depicted below are displayed, depending on the Type

selection.
gPlelemnces - Plan Symbology ME E
Options | Plan View Parameters
Uitz Component Lirear
Froject Components :
Rainfall Parameters Areas: =
Land Uze Optiong Fipes: =
Frequency Options . .
Intenzity Option Bl -
Junction Losses Culverts: =
Inlet Options
o Hptions e ¥ Set Node Cell Symbol
Link. Optionz el ot Lzl spmizallogy
Prafile Options Inlets: = _ Iv
Flan Syumbology L
Save Optiong Outlets: - _ Iv
Fields in this dialog are described in the table below.
Type Selection of the Type, either Plan or Profile, dynamically changes the
dialog to reflect either Plan or Profile Components.
Component The supported components are depicted in the graphic above. Unique

parameters may be defined for each component or the same parameters
may be utilized.

Level Any valid MicroStation level may be specified wherein the component will
be placed.

Color The color picker may be utilized to select the desired color for each
component.

Text Size For the Plan type, labels will be placed at the specified text size. No text

options are supported at this time for the Profile type all profile labels are
placed at the current MicroStation Text Settings.

Label For Plan type components, labels will be placed if the Label toggle is
activated.
Style or Symbol Any line style may be utilized, but custom line styles have to be utilized via

the Design and Computation (DDB) tool. In addition, for Node elements a

" VDOT GEOPAK Drainage Training Manual
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Design Symbology

default plan view cell may be entered under Symbol used in lieu of the
cells for each Node in the Drainage Library when the DLB file can't be
retrieved.

Weight Any valid MicroStation weight may be specified for each component.

" VDOT GEOPAK Drainage Training Manual
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Project Preferences

LAB 4:Project Preferences

Project Preferences

The Project Preferences control the graphic and computational options of the drainage system. The
Project Preferences may be changed at any time and the system can then be redesigned or analyzed

utilizing the new preferences.
Step 1.
Step 2.

Step 3.
menu.

Step 4.

Step 5.

Select Drainage > Project > Preferences.

Execute c:\data\geo\VDOT\drain1\LAB4_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down

Access the drainage project h17682.gdf by selecting Drainage > Project > Open from
the MicroStation menu.

Note: Establish the Preferences by selecting each option in the column and defining the various

values.

Step 6. Units:

gPlelemnces - Units

| Optiong

Project Components
Rainfall Farameters
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Losses
Inlet Options

Mode Optionz

Link Options
Frofile Options
Plan Symbalogy
Updates

Save Options

QK. | Cancel |

=[O %]

Drainage drea = Acres

Length = Feet

Dimension = Feet

Depth = Feet

Dizcharge = Cubic Feet per Second
Welocity = Feet per Secand
Intenzity = [nches per Hour

O Meic

[ramageres = Hectaes
[Cerath = feters
Wimensen = Meters
[Vepth=hEfers

[Mechange = Eubie Heters penSesarnd

Welasty= hEeters pen Second

| terst =il meters pen H oo

Select English units.

VDOT GEOPAK Drainage Training Manual
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Project Preferences

Step 7. Project Components:
gPreferences - Project Components [_ [}
Dptions | Drainage Library File (LB | C:\DatahG eohwdothdraind vstandard: Q
Unls } Components GPK Job Mumber: I 101 Q. Foad Preferences |
Ll L omponents
Rainfall Parameters Drainage Cell Librany: | C:\DatahG eohwdothdraind vstandard: Q
Land Uze Options . :
Frequency Optians Criteria Directony: | @
Intenszity Option GEOPAK DDB: [ Ch\DatahGeohwdothdraind \standard: | S
Junction Losses _ Q
Imlet Options Water and Sewer Project: [
Node Options Superelevation Shapes Fils: | Q,
Link Options
Profile Dptions [ GEDPAK Site Project: | &4
Plan Symbalogy r— Original Ground
Updates TIM File vI | survey.tin @
Save Options
~ Dezign Surface
TIM File "I | propesed.tin aQ
QK. | Cancel |
Drainage Library File (DLB) VDOT. dl b
GPK Job Number Job101. gpk
Drainage Cell Library drai nage. cel
Geopak DDB Vdot engl i sh. ddb
Step 8. Rainfall Parameters:
gPlelemnces - Rainfall Parameters ME E
Options |
Units ~ Rational M ethod
Froject Components Rainfall Source: IEampbell =l
F ainfall Farameters
Land Use Options ~ S5 Method
Freguency Optionz . . -
Intansity Option Rainfall Source: [Type Il =l
unction Losses O Antecedent Moisture Condition |
Inlet Options ® antecedent Moisture Condition |I:
N.Dde Elp_tn:-ns ) Antecedent Maisture Condition |11
Link Options .
Profile Dptions Hydragraph Time Interval: I 5.000
Plan Symbalogy
Updates
Save Options
QK. | Cancel |

Rational Method Campbell

SCS Method Type Il

Antecedent Moisture Condition Il ON

Hydrograph Time Interval 5.0

" VDOT GEOPAK Drainage Training Manual
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Project Preferences

Step 9. Land Use Options:

gPreferences - Land Uze Options [_ [}
- ~ Rational Method
Oph
ur:t;m | ® Single Land Useltem:  [WDOT =
) Multiple Land Use ltem:

Project Components
Fainfall Parameters [Camd Use e [Eevel| Ealan [ eEmhl Ehie |
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Losses

Inlet Olptions |5ample Land Use =] | Symbisloy =

Mode Optionz ~ 5C5 Method

Link Options ™ Single Land Use [tam:

Profile Options ) Multiple Land Use ltem:

Plar Symbology [Land Ve TtEm (e Ealar [ Eighl Etile |
Updates

Save Options

Ok, | Cancel | |Sample LandUse = Spmbalogy: =

Set the Rational Method Single Land Use to VDOT.

Step 10.  Frequency Options:

#5 Preferences - Frequency Options [_ =]
Optiots | &
Urits Dirainage Library [OLB): . hwdathdraind hstandards'Geopak W DO T dl
Froject Components ~ Rational Frequency Options
Raintal F'ararr!eters Computation Runoff Coefficient
Land Use UDUDHS Fraquency: Peaking Factar:
Frequency Options 10 ear vI 1 onon

Intenzity Option
Junction Loszes

— SCS Frequency Options

Inlet Options
Mode Optians Cumulative Runoff Coefficient
Link Options Frequency: Peaking Factar:

Prafile Options | B.00Depth ¥ | [1.0000

Flan Symbology
Updates
Save Optionz

ak. | Cahicel |

Set Rational Frequency Options to 10 Year with a 1.0 Runoff Coefficient Peaking Factor
and the Cumulative Frequency to 8 inches for the SCS Method.
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Project Preferences

Step 11.  Intensity Options:

gPrelerences - Intensity Option M= E3
Optiots |
Unite Dirainage Library (DLB): .. hwdothdraind hetandards G eopalk WD OT. db
T RIS Minimum Time of Concentration: I 50000

Rainfall Parameters

F

Inlet Options
Mode Optionz
Link Options

Land Use Options Accumulate Pipe Flow Time by Unifarm Flow Velocity Vl
r Intensity Options

™ Compute Intensity from Library R ainfall D ata Source

) Absalube Intensity: |D.EIEIEIEI

[ Wweight Time of Concentration

Frofile Options
Plan Symbalogy
Updates

Save Optionz

r~ Inlet Computation Only

¥ &bsolute Intersity: |4.EIEIEIEI

Cahicel |

Minimum Time of Concentration

5 minutes

Accumulate Pipe Flow Time by

Uniform Flow Velocity

Intensity Options

Use Compute Intensity from Library Rainfall
Data Source

Inlet Computation Only Toggle ON, 4.0
Step 12.  Junction Losses :
3 Preferences - Junction Lozzes ME E
Optiong | [V iDisable All Junction Loss Computations:

Units

Project Components
Rainfall Farameters
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Lo

Inlet Options

Mode Optionz

Link Options
Frofile Options
Plan Symbalogy
Updates

Save Options

QK. | Cancel |

Loss Welocity:  Actual "I

Drescription Logz Coefficient - K,

Pressure Expanzion: W
Free Surface Expansion: W
Pressure Contraction: IW
Free Surface Contraction: W
Bend Loss:  Method 1 vI

Terminal InletAlunction: IW
Simple Junction;  Method 1 vI
Complex Junction:  Method 1 vI

Toggle ON Disable All Junction Losses Computations.

" VDOT GEOPAK Drainage Training Manual
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Project Preferences

Step 13.  Inlet Options:

gPreferences - Inlet Optionz

Options

Units

Project Components
Rainfall Farameters
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Losses

Mode Option:
Link Options
Frofile Options
Plan Symbalogy
Updates

Save Options

QK. | Cancel |

s E3

Inlet By Pass Optionz: By Pazs az Total Discharge Vl

Link By Pazs Flow Optionz: Do Mot Allow Inlet By Pass in Link Dizcharges v|

Default Spread n'alue: I 0.0150

[ Extend Superelevation Shapes to Inlet at Shape Slope

Inlet By Pass Options

By Pass as Total Discharge

Link By Pass Flow Options

Do Not Allow Inlet By Pass in Link Discharge

Default Spread n Value

0.015

Step 14. Node Options:

gPlelemnces - Hode Options

Optiong
Units
Project Components
Rainfall Farameters
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Losses
Inlet Options
e (ption

(=3

53
Link Options
Frofile Options
Plan Symbalogy
Updates

Save Options

QK. | Cancel |

=[O %]

Default Node D Prefis: I 3
[ Scale Mode el Scale Facton |1.DDDD

Default Node ID Prefix 3-
Scale Node Cells Toggle OFF
Minimum Freeboard 1.00

VDOT GEOPAK Drainage Training Manual
1/27/2006
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Project Preferences

Step 15.  Link Options:
# Preferences - Link Options M= E3
Options | Default Link 1D Prefix: Ipipe-
Units r— Link Prafile Options
Project Components Dezign Optimization:  inimize Depth of Cover "l
Fainfall Parameters . e .
Land Lise Optiores Elewation Option:  at Actual Link End vI
Frequency Optians ~ Link Design Options
Intensity Option ™ Design for Masimum Capacity
Junction Lozzes . )
Inlet Olptiors ) Design for Full Capacity
Mode Options ) Design Partial Capacity (d/0] Ratio: |1 0000
Link Clptioris ) Design Partial Capacity [3/0] Ratio: [7.0000
Frofile Options - .,
Plan Symbolagy iLink Slope Decimal; 2 Vl
Updates ~ Link Criteria Fils
5 ave Optiorrs File Marne: | Q
— Hydraulic Gradeling O ptions
ok | Cancel | Hudraulic Gradeling Baziz:  Equal Hedraulic Gradeline Vl
Default Link ID Prefix pipe-
Design Optimization Minimize Depth of Cover
Elevation Option at Actual Link End
Link Design Options Design for Maximum Capacity
Link Slope Decimal 2
Hydraulic Gradeline Options Equal Hydraulic Gradeline
Step 16.  Plan Symbology:
gPrelerences - Plan Symbology [_ [

Optiots |
Units

Froject Components
Rainfall Parameters
Land Uze Optiong
Frequency Options
Intenzity Option
Junction Loszes
Inlet Options

Mode Options

Link. Optionz

Profile Options

Updates
Save Optionz

ak. | Cahicel |

Flak Wiew Parameters

Component Linear Tenut Label
Ditches: - _
Culverts: = _
- Nodes

¥ Set Mode Cell Symbology
Irilets: = _ v
Junctions:= _ v
Outlets: - _ Ivl
Other: - _ vl
Headwall:- _ Ivl

Utilize the plan symbology shown above for this project. Establish the symbology of future

projects according to your standard conventions.

VDOT GEOPAK Drainage Training Manual
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Project Preferences

Step 17.  Updates:

gPrelerences - Updates

Optiots |
Units

Project Components
Rainfall Farameters
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Losses
Inlet Options

Mode Optionz

Link Options

Frofile Options

Plan Symbalogy

Save Options

QK. | Cancel |

IS E3

™ Automatic Link Updates on Mode Relocations
™ Automatic Lpdate Area data on Metwark, Design
¥ Automatic Update Mode data on Network Design
™ Automatic Update Link data on Network Design
™ Automatic pdate Profiles on Metwork Design

¥ Automatic pdate Metwork on Profile Edit

Step 18.  Save Options:

gPlelemnces - Save Options

Options |
Units

Project Components
Rainfall Farameters
Land Uze Options
Freguency Optionz
Intenzity Option
Junction Losses
Inlet Options

Mode Optionz

Link Options

Frofile Options

Plan Symbalogy
Updatesz

Save Options

QK. | Cancel |

=[O %]

M Automatically Save Drainage Updates

™ Automatic Backup

[T Automatic Save: 1 Winute vI

Step 19.

Press the OK button to accept the Project Preferences.

Note: The Preferences may be changed at any time during the course of the project.

Step 20.  Exit MicroStation.

?" VDOT GEOPAK Drainage Training Manual
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Drainage Areas and Nodes

Objective: Review Drainage design procedures.

Introduction

Drainage Areas in GEOPAK Drainage may be used to simply compute peak discharges or to attach
computed discharge values to Nodes within a GEOPAK Drainage Project. The physical drainage area
boundaries may be delineated using a digital terrain model, simply drawn with MicroStation, or just
keyed in as a total area value.

The Drainage Library is an integral part of defining and computing discharges for Drainage Areas.
With graphical definition of the area boundary, runoff coefficients may be automatically computed with
the use of Land Use Items from a Drainage Library. Intensity values for the peak discharge
computations are also computed with the use of Rainfall ltems from the Drainage Library.

Graphical definition of Drainage Areas through the DTM Drainage Tools or MicroStation is
accomplished through the creation of MicroStation closed shapes and subsequent selection of the
shape during the Drainage Area creation process.

<

/]

il

LN o

o

In order to assign Drainage Areas and the resulting peak discharges to Nodes of a storm drain
network, the Drainage Area ID must match that of the Node.

Several options are supported to add, edit and delete Areas and are invoked via the Component pull
down on the main menu bar.

Alternately, the Area tools are invoked by selecting Drainage > Tool Boxes > Area, then identifying the
desired tool from the toolbox as depicted below.

x
) €4) ) 85) ) 4] 2

Tools from left to right are:
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Delineating Subareas

e Add Drainage Area

e Modify Drainage Area

e Delete Drainage Area

o Update All Drainage Areas
e Drainage Area Report

Delineating Subareas

In order to delineate and add subareas for a particular Area, select the Delineate Subarea option
within the Computations group box of the Drainage Area Definition dialog to invoke the Subarea
Definition Tool. Subareas are defined as smaller components within a drainage area that exhibit
different land uses or runoff coefficients.

e The Subarea Definition tool is utilized to define the subareas within the current Drainage Area.
The subareas may be delineated from the land use boundaries automatically or entered into
the table by the designer.

Introduction to Nodes

Nodes in GEOPAK Drainage are used to define structure points within a drainage Network. Nodes
create all the Inlets, Junctions, and Outlets in the Network and provide for the connectivity of the Link
system. Nodes are also used to indicate physical changes in Link sizes or slopes. Links cannot
change size or slope, other than at Nodes. Eight categories of Nodes may be placed in a drainage
project and are as follows:

e Curb — used for Curb opening Inlets with or without pipe confluences.
e Grate — used for Grate opening Inlets with or without pipe confluences.
e Slotted Drain — used for Slotted Drain Inlets with or without pipe confluences.

e Junction — used for any confluence of pipes, structure location (that is not an Inlet), pipe size
or slope change, or flow addition that does not require an Inlet.

e Other - used for any miscellaneous points in a system such as a confluence of pipes,
structure location (that is not an Inlet), pipe size or slope change, or flow addition that does
not require an Inlet. They are also used between links that are ditches.

e Outlet — used for the Outlet, or outfall, of a storm drain Network.
e Bottom — used for the bottom portion of an inlet or node structure.
e Headwall — for culvert tool only.

The Drainage Library is an integral part of defining Node properties. The Node types, names,
descriptions, physical dimensions, hydraulic properties, and plan view representation are all defined
within the Drainage Library and merely referenced and selected out of the library.

Several options are supported to define, edit and delete Nodes and are invoked via the Component
pull down on the main menu bar.

Alternately, the Node tools are invoked by selecting Drainage > Tool Boxes > Node, then identifying
the desired tool from the toolbox as depicted below.

=l
Gy B o

B 75 e | 4 8 | T B

Tools from left to right are:
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Introduction to Nodes

e Add Drainage Node

e Modify Drainage Node

e Delete Drainage Node

e Update All Nodes

e Update Nodes With Pay Items

e Drainage Node Report — Sump

e Drainage Node Report — On Grade

" VDOT GEOPAK Drainage Training Manual
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Introduction

LAB 5: Drainage Design

Introduction

Step 1.
Step 2.

Step 3.
menu.

Step 4.

Execute c:\data\geo\VDOT\drain1\LAB5_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
Access the drainage project h17682.gdf by selecting Project > Open from the GEOPAK
Drainage pull down menu.

The proposed drainage design will accommodate drainage runoff from the portion of the
roadway as shown below:

Design Inlet 3-1

Step 1.

Step 2.

1/27/2006

Visually determine (zoom to) the location of the Proposed Inlet Location: Station 205+86;
offset —26.

Select from the Drainage menu: Component > Node > Add.

" VDOT GEOPAK Drainage Training Manual
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Design Inlet 3—-1

Step 3. Highlight Properties in the Options group box on the Node Configuration dialog. Select
the Node to be used from the Drainage Library and assign its properties as depicted

below:
£ Node Configuration - Properties M= E3
™ window Center
Maode ID |3-‘I ~] Appl
acelb 4 Y ohigige | ® 8 @ G _ e |
- Details
Deseription; |
L Mode Type:  Cub vI
" -
Spread Criteria Frofile;  On Grade I
Elevations Library [tem: IDI-SB 10 vl
Junction Loss By Pass to Mode: I— i)
Dlscharge_ Uptions tax By Pass: | 0.000
Carnputations -
= iode Battom: INone S e atale vl :
[ Oweride Library Payitem: I ﬂl

Node ID 3-1
Node Type Curb
Profile On Grade
Library ltem DI-3B 10
Step 4. Highlight Location to describe the inlet’s location in the design plane:
£ Node Configuration - Location M= E3
[ ‘window Center
MNode D 4 [31 =l
ode D 4 > [~ Highlight 3% e A
— Details
Options ¥ Chair: [MAINLINE =] ¥ Prafile: [MAINLINE ~]
rnperties Coordinates / Stationing
ocation A )
Spread Citeria Align:  Tanagent on Element "l # +Angle: ID.DDD
Elevations Station: [ 205+86.00 ¥ 2718287.634
Junction Loss [ Offeet -26.000 $ ' 339290323

Dizcharge Options

™ Mimor Mode Oiffzet from Gutter ta Inlet; ID.EIEIEI

Camputations
Reference Chain Select Reference chain: MAINLINE
Reference PGL Select Reference PGL: MAINLINE
Align Tangent on Element

Station 205+86

Offset -26.00 feet

Press the Enter key to automatically place the inlet at the specified location.
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Design Inlet 3—1

Step 5. Highlight Spread Criteria to 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:

ENnde Configuration - Spread Criteria for On Grade

= [ window Center
Node D @)t |
adelb 4 =Y g B A e L feel
~ Detailz
:[ Longitudinal Slope Source:  Reference PGL Y| 0.076
|:|t|0n.s ~ Spread Crogz Section
Properties Spread Source: | User Supplisd - |
Location
G pread Criteria Width % Slope  Roughness |
Elewations 2.000 8.330 0015 b amimum
Junction Loss 24.000 2.000 0.015 Pand Depth: ID.EDD
Dizcharge Options »
Computations [24000 | [zooo | oS Fand Width: | 5.000

Longitudinal Slope Source

Reference PGL

Spread Cross Section

User Supplied

5’

Max Ponded Depth 0.50 feet
Max Ponded Width 8.00 feet
—d 2
. — — - S h
A = e —
L — T
B e >
e Wy = W2 W3
VDOT GEOPAK Drainage Training Manual -
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Design Inlet 3—-1

Step 6. Highlight Elevations to assign the inlets vertical elevation and vertical pipe alignment:
£ Node Configuration - Elevations M= E3
™ window Center
NodeID 4 [31 ~] Appl |
acelb 4 P ighige | E 8 @ &) Seeb
- Details
Optiong Reference Suface:  TIM File v|| survey.tin Q,
F'rope.rties Elevation Source; PGL + Spread Section 'l 2019343
Location
Spread Criteria Mode Elevation Option;  Same az Source 'l 2019343
q . 7 Wertical Alignment:  Min. Fixed Drop Vl ID.2DD
unction Loss -
Discharge Optiores kirimumn Depth: I 2670
Computations M aximum Depth: IB.DDD
Reference Surface Survey.tin
Elevation Source PGL + Spread Section
Node Elevation Option Same as Source
Vertical Alignment Preference Min. Fixed Drop = 0.2
Minimum Depth 2.67 feet
Maximum Depth 8.00 feet
Step 7. Highlight Junction Losses to use Defined Equations (defaults to Preferences >

Junction Loss Settings):

£ Mode Configuration - Junction Loss M= B3

[T “window Center
MNode |D |3-1 vl Appl
RGN P W @ % )ty |
- Details
Optiong i
Ernpelrties ) Equations  Loss Reduction: I L) ||
ocation .
Spread Ciitera ) Absolute Loss: [nn
Elevations ) Supplied K - Dutlet Welocity: I L
unction L ) Supplied K - Change in Yelocity: I L]
Dizcharge Options ) None
Computations
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Design Drainage Area 3 -1

Step 8. Highlight Discharge Options to specify the source of the discharge contributing to this
inlet. Toggle ON Use Computed Discharge.
gNnde Configuration - Discharge Options
[ window Center
MNade ID |3-‘I | Appl
adelb 4 Y gy B AW w E _ e |
~ Detailz
Options ™ |Jze Computed Dizcharge
Froperties ) Supplied Discharge: [0000
Locati
SET;aEEIiteria [ Disable Inlet Calculations  Capaci ID.DDDD
Elewatiors ™ Link Drainage &rea; INDne Lailatle vl &
Junction Loss
Dizcharge Options
Computations
Step 9. Highlight Computations to verify the inlet’s hydraulic computations:

gNnde Configuration - Computations

[ ‘window Center

MNode 1D 4 |3-1 = » ™ Highlight Yoom P w ok Apply |
- Details

Optiong Itlet 3-1 - Errar Perfarming Inlet Computations

Properties Drainage drea 3-1 Mot Found

Location

Spread Criteria

Elewations

Junction Loss
Dizcharge Options

Connputations

Note: The Drainage Area for this node won't be added until the next step. Therefore, the

Computations for the node can’t be completed until a discharge is known.

Step 10.  Click Apply to add this Node to the project.
Step 11.  Press the Edit Area icon to invoke the Drainage Area dialog.
Step 12.  Select Yes to the Alert dialog box, since no area for the inlet is created yet.

Design Drainage Area 3-1

The physical Drainage Area boundary may be delineated using a digital terrain model, simply drawn
with MicroStation, or just keyed-in as a total area value (in units of acres or hectares). After the
drainage area is delineated using MicroStation’s drawing tools, runoff coefficients can be automatically
computed with the use of Land Use Items from the Drainage Library.
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Design Drainage Area 3 -1

The basin areas were predefined and were drawn in Iv = Level 63. This closed shape will be selected
to become the drainage area delineation.

Step 1. Turn on Level 63 in MicroStation and follow the instructions in the table below:
EDlainage Area Definition M= E3
[T “window Center
Area lD: |3-1 = Appl
rzalD: 4 Y e O B & & e |
- Details
Descriptior: | TaMode 10: 341 it
D efinition ) i i
Subrea Drainage drea: | 0.210 Area Selection 4 Creation
Computation Base C Valus: [0.500 g?ed DTE}:\TSLE
Time of Canc.: [5.000 i i
Hydro. Method Compute TC | Pick. Boundary DP
™ Rational Elements Create Shape
) 505
Drainage Area ID 3-1
Base C 0.5

Time of Concentration 5.00

Click Select Shape and select the MS shape for this area. Drainage area value is
computed.

Step 2. Highlight Subareas.
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Step 3. Toggle on Display Only and then Press the Automatic Delineation button.
The file is scanned for closed shapes matching the Land Use symbology specified in the
Drainage Library (Land Use Tab).
ngainage Area Subareas M= E3
[ window Center
Arzall: 4 [31 | : Appl
B ¥ - Highigh NIRRT
- Details
DOptions ToMode ID: 31 it
Efi”iti':'” Subarea C Yalue Dezcription | it
Subareas 01607 0.900 Impervious Delineation |
Computation 0.0493 0.500 Shdr & Ditch Praposed | :
¥ Dizplay Only
~ Hydro, Method 3¢
® Rational
) SCS
| 0.044 | 0.500 | Shdr & Ditch Proposed
Step 4. Press the Apply button to apply the land uses (and their “C” values) to the Drainage Area.
Alternately, this table may be populated manually using the key-in fields and the add,
modify and delete item buttons to the right of the table.
Step 5. Highlight Computation and press the Compute Discharge button to obtain the drainage
area’s computations.
# Diainage Area Computations M= E3
[ window Center
Arzall: 4 [31 -] ; £ppl |
zalD: 4 P ignige ) ) B &) Aeek
- Details
[?pft.m.:s Area CWalue Compite
Py Totsl Subareas: 0210 0.805 Discharge
Lonp.iaton Remainder. 0,000 0.500
~ Hydro, Method Composite:  0.210 0.806
@) Fational Computed Intensity: 5769
505 Computed Digcharge; 0,977

Verify the Computations; then press Apply to add the Area to the Project. Review the
Computations in the Node Configuration dialog.

Design Inlet 3 -2

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 206+36;
offset -26.00.

Step 2. Select from the Drainage menu: Component > Node > Add.

Step 3. Highlight Properties. Verify the Node Properties are defaulted from the previous Node.
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Design Inlet 3 -2

gNude Configuration - Properties M= E3
ock 0 4 EFHEN -] b [ OOnCeSt g g g ) pooh |
- Details
Descriptior: |
' Mode Type:  Cuib vI
Prafile:  Sa hd
Library [tem: Im

comesatons = | it Bt INeme Avae =
[ Overide Library Payiter: [ L]
Node ID 3-2
Node Type Curb
Profile Sag
Library Iltem DI-3C 6

Step 4. Highlight Location. All Reference information is defaulted from the previous Node (3-1)

such that only the new Location is required.

ENnde Configuration - Location

[ ] ]

Node D 4 [32 -1 » IE \F’I“f'g”hcl';‘:tcemer W A

~ Details

[@ptions | ¥ Chain JMANDNE =] W Puofie; [MANDNE =]
Properties Coordinates / Stationing

Location Align:  Tanagent on Element "l #

+Angle: I 0.000

Sprea Criteria

Elewvations Station: |2DE+3E.DD ® 2718318976

#”i:'”” LDDSSt_ [~ Offset -26.000 $ Y. 339251366
ischarge Dptions

Eomputgtionz ™ Minor Mode [ ffzetfranm Eutter el nlet: ID.EIEIEI
Station 206+36

Offset -26

Press Enter to locate the inlet in the dgn file.
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Design Inlet 3—-2

Step 5. Highlight Spread Criteria. Set required information to describe the flow to the inlet.

gNnde Configuration - Optional Spread Criteria for 5ags

[ window Center
MNode ID |3-2 vi Appl
oelb 4 ¥ I Highicht o % ) e |
- Details
s :| % i [4500 Right: [2.600
Fropertiss % Digcharge I__eft_: IED.EIEIEI Right: IED.DDD
Location ~ Spread Crogzz Section;
Spiead Citeria Spread Source:  User Supplied -| .
Elevations Wwidth %5lope  Roughness | bl Zimuim
Junction Loss 2000 a0 0.015 1 | Pond Depth: [0.500
Discharge Dptions 24000 2000|0015
Computations 3¢ | Pondwidih: [5.000
| 0.000 | 0.000 | 0.000

Longitudinal % Slope Left 4.50%
Longitudinal % Slope Right 8.60%
% Discharge Left 50 %
% Discharge Right 50%
Step 6. Highlight Elevations. Set the required information to describe the inlet’s elevation:
ENude Configuration - Elevations M= E3
R | ) [ Vrion Cen |
MNode 1D 4 > - Highlght G om  mr A Appl
~ Details
Optiong Reference Suface:  TIM File v|| survep.tin Q,
F'rnpelrties Elevation Source:  PGEL + Spread Section '| 2019.780
Location
Spread Criteria Mode Elewation Option: Same az Source "l 2019.780

E | ations Yertical ligrment:  Min. Fiked Drop -| ID.2DD
Junction Loss

Discharge Optiors tinirmurn Depth: I 2670

Computations Maximum Depth: IB.DDD

Note: Elevation Source, Node Elevation Option, vertical Alignment, Minimum and Maximum Depth
should be filled out based on the previous node 3-1.

Step 7. Press the Apply button to include this node in the Drainage Project.
Step 8. Press the Edit Area icon to associate this inlet with its Drainage Area.

Step 9. Select Yes to the Alert dialog box, since no area for the inlet is created yet.
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Create Drainage Area 3 -2

This closed shape in Iv = Level 63 will be selected to become the drainage area delineation.

——

s e

Step 1. Follow the instructions in the table below.
£ Drainage Area Definition M= E3
[ window Center
N —r | Appl
AealD: 4 32 = » ™ Highight # okl B pply |
~ Detailz

Description: | ToMode|D: 32 St

D efinition o .

Su Dirainage Area: [ 0,090 Area Selection / Creation

Computation Baze CWalue: ID.EDD gﬁled DTEF:\LESLE

Tirne of Conc.: [5.000 S S
Hydro. Method Pick. Boundary DP
@ Rational Elements Create Shape
) 505
Drainage Area ID 3-2
Base C 0.5
Time of Concentration 5.00
Click Select Shape and select the MS shape for this area. Drainage area value is
computed.
Step 2. Highlight Subareas.
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Create Drainage Area 3 -2

Step 3. Press the Automatic Delineation button.

The file is scanned for closed shapes matching the Land Use symbology specified in the
Drainage Library (Land Use Tab).

ngainage Area Subareas M= E3
[ window Center
Area D |3-2 'I T Appl
zalD: 4 Y g & B B & _ e |
- Details
DOptions ToMode ID: 32 it
Efi”iti':'” Subarea C Yalue Dezcription | it
SIS 00730 0900 Impervious Delinaation -
Computation 0o 0.500 Shdr & Ditch Praposed | :
¥ Dizplay Only
~ Hydro, Method 3¢
® Rational
) 505
[0.07 | 0.500 | Shdr & Ditch Proposed

Step 4. Press the Apply button to apply the land uses (and their “C” values) to the Drainage Area.

Step 5. Highlight Computation and press the Compute Discharge button to obtain the drainage
area’s computations.

Step 6. Verify the Computations; then press Apply to add the Area to the Project.

Step 7. Review the computations in the Node Configuration dialog.
# Node Configuration - Computations M= E3
W “wfindow Center

ModelD 4 [32 ~] Appl |

acelb 4 R R
— Detailz
Optiong Dizcharge = 0.2971
: Tatal Ponded Width = 06791

E'Dpf."'es Ponded \wWidth Left = 1.0674
meaton Panded ‘wWidth Right = 10,9457

Spread Criteria Fonded Depth Left = 0.0559

Elevations Ponded Depth Right = 0.0783

LJunction Logs Inlet Length = £.0000

Dizcharge Options Depression Depth = 01670

Depression width = 2.0000
Inlet Capacity = 7.80E5
Computed Head = 0.056E

Cornput ations

Design Inlet 3-3

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 206+86
offset -26.00.

Step 2. Select from the Drainage menu: Component > Node > Add.

Step 3. Highlight Properties to select the Node to be used from the Drainage Library and assign
its properties as depicted below:
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Create Drainage Area 3 -2

gNude Configuration - Properties M= E3
™ window Center
ModeID 4 |3-3 VI [ 2 ™ Highiight gt % it @ Apply |
— Detailz
Description: |
' Mode Type:  Cuib vI
Frafile:  On Grade vI
Library [tem: IDI-SB a vl
Junction Loss By Pass to Mode; I— it
D|schalge. Dptians tam By Pass: | 0.000
Computations =
7| Hiode B attanm: INDne Sxailatle vl :
[ Overide Library Pagitemn: I ﬂl
Node ID 3-3
Node Type Curb
Profile On Grade
Library ltem DI-3B 8

Step 4. Highlight Location. Describe the inlet’s location in the design plane.
gNude Configuration - Location M= E3
Iﬁ ™ “window Center
NodelD 4 [33 > bt o w4
- Details
Options [¥| Chairc [MAINLINE ~| ¥ Profile: [MAINLINE ~]
Froperties Coordinates # Stationing
|_|:||:: (g} . ) N )
Spread Ciiteria Align:  Tangent ta Chain "l # + Angle: |1BD.DDD
Elevations Statior: | 206+86.00 ¥ 2718350319
JD‘,‘”CP:'D” L?jsst_ [ Offset [-26.000 $ ' 339212.409
Izzharge 10Nz
Cnmputgtinnz ™ Mirror Mode Offzet from Gutter ta Inlet: ID.DDD
Station 206+86
Offset -26
Press Enter to automatically place the inlet at the specified location.
Step 5. Highlight Spread Criteria. Set the required information to describe the flow to the inlet.
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Create Drainage Area 3 -3

gNude Configuration - Spread Criteria for On Grade M= E3
™ window Center
Node 1D 4 XN - Aprly|
R T N &) _Aeeb
— Detailz
:[ Longitudinal Slope Source:  Reference PGL Y| 3.264
ptlnn§ ~ Spread Crozz Section
Properties Spread Source: | Uszer Supplisd - |
Location -
5 pread Criteria ‘wfidth % 5Slope  Roughness |
Elervations 2.000 8330 0.015 O Masimum
Junction Logs 24.000 2.000 0.015 Fond Depth; ID.EDD
Dizcharge Options »
Computatiorss [ooon | [oooo | [o.o0o Fand Width: [5.000

Step 6. Highlight Elevations. Set the required information to describe the inlet’s elevation:
ENude Configuration - Elevations M= E3
[T “window Center
Bz = Aprly|
Mode D 4 [33 > - Highlght G om  mr A Appl
- Details
Optiong Reference Suface:  TIM File v|| survep.tin Q,
F'rnpelrties Elevation Source:  PGEL + Spread Section '| 2021.014
Location
Spread Criteria Mode Elewation Option; Same az Source '| 2021.014
|E 0 Yertical ligrment:  Min. Fiked Drop -| ID.2DD
unchion Loss .
Discharge Optiors tinirmurn Depth: I 2670
Computations Maximum Depth: IB.DDD
Step 7. Press the Apply button to include this node in the Drainage Project.
Step 8. Press the Edit Area icon to associate this inlet with its Drainage Area.
Step 9. Select Yes to the Alert dialog box, since no area for the inlet is created yet.

Create Drainage Area 3 -3

This closed shape in Iv = Level 63 will be selected to become the drainage area delineation.

—
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Step 1. Follow the instructions below.
EDlainage Area Definition M= E3
: I—;l I_ \A-f'ind.ow Center ’ Annl
trealD: 4 [33 L ml #l cal Hh ol eely |
~ Detailz
Options Description; | ToMode|D: 33 St
p— Dielinaes dhea W Area Selection / Creation
Computation Baze CWalue: ID.EDD Select Create
Time of Cone.: [5.000 Shape DTM Shape
Hydro. Methad Compute TC | Pk Boundary DP
@ Rational Elements Create Shape
C) 505
Drainage Area ID 3-3
Base C 0.5
Time of Concentration 5.00
Click Select Shape and select the MS shape for this area. Drainage area value is
computed.
Step 2. Highlight Subareas.
Step 3. Press the Automatic Delineation button.
The file is scanned for closed shapes matching the Land Use symbology specified in the
Drainage Library (Land Use Tab).
£ Diainage Area Subareas M= E3
Wwindow Center
: - - r o : Appl
AuealD: 4 [33 =1 I Highlight & chl )l _I'z'l:'-"J
 Details
Options ToMode |D: 33 St
efinition Subarea C Yalue Description | E
Subareas 0.0256 0.900 Impervious
el el 0.0726 0.500 Shdi & Ditch Proposed & L :
¥ Display Only
— Hydro. kethod %
® Rational
C) 505
[0.073 [ 0.500 | Shdr & Ditch Proposed
Step 4. Highlight Computation to obtain the drainage area’s computations.
Step 5. Verify the Computations; then Press Apply to add the Area to the Project
Step 6. Review the computations in the Node Configuration dialog.
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Create Drainage Area 3 -3

gNude Configuration - Computations M= 3

Junction Loss
Dizcharge Options

Computations

v “window Center
Hode 1D |3-3 VI Appl
R Y & Highicht W @ % A ey |
— Detailz
Optinns Dizcharge = 0.2424 -
- Spread Width from Gutter = 1.3616
E'Dp'f.”'es Total Ponded width = 1.3616
moauon Ponded Depth = 01134
Spfead Criteria Spread Left Intercept = 0.0000
Elervations Spread Right Intercept = 1.3616

Inlet Length = 8.0000

Depreszion Depth = 01670

Depression Width = 2.0000

Inlet Capacity = 0.2424

Length Required = 43132 |

Design Inlet 3-4

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 205+86
offset 26.00.
Step 2. Select from the Drainage menu: Component > Node > Add.
Step 3. Highlight Properties. Select the Node to be used from the Drainage Library and assign its
properties as depicted below:
gNnde Configuration - Properties
Iﬁ |1 \-\-f'ind.nw Center
Mode D 4 |34 ™ Highlght Gt K T ) Apel |
- Details
Description; |
Mode Type:  Cub vI
Spread Criteria Frofile;  On Grade vI
Elevations Library [tem: IDI-SB 16 vl
Junction Loss By Pass to Mode: I— i)
Dizcharge Options .
Computations tan By Pass: ID.DDD :
= iode Battom: INone S e atale vl :
[ Oweride Library Payitem: I ﬂl
Node ID 3-4
Node Type Curb
Profile On Grade
Library Iltem DI-3B 16
Step 4. Highlight Location. Describe the inlet’s location in the design plane.
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Create Drainage Area 3 -3

gNude Configuration - Location M= 3

™ window Center

Elervations
Junction Loss
Dizcharge Options

NedelD 4 [34 =] P ™ Highlight Sz O |
- Details

Options | Chairc [MAINLINE =] | Profile: [MAINLNE =]
Froperties Coordinates # Stationing

dlign: Tangentto Chain ¥ |

Statian: I 205+86.00
¥ Oifset: [ 25.000

™ Mirror Mode

Q%,,

Offzet from Gutter to Inlat: I 0.000

+ Angle: I 0.000

HO2718247.118
Y 33N2EV.7EF

Computations
Station 205+86
Offset 26
Angle 180

Press Enter to automatically place the inlet at the specified location.

Step 5. Highlight Spread Criteria. Set required information to describe the flow to the inlet.
gNude Configuration - Spread Criteria for On Grade M= E3
[T “window Center
MNode |D |3-4 vl Appl |
RGN P e e G Aeeb
- Details
:[ Longitudinal Slope Source:  Reference PGL | 0.076
Dphon.s — Spread Cross Section
Properties Spread Source: | User Supplisd - |
Location
G pread Criteria Width % Slope  Roughness |
Elewations 2.000 8.330 0015 b amimum
Junction Loss 24.000 2.000 0.015 Pand Depth: ID.EDD
Dizcharge Options »
Computations [oooo | [oooo | o000 Fand Wwidth: | 5.000
Step 6. Highlight Elevations. Set the required information to describe the inlet’s elevation:
# Node Configuration - Elevations M= E3
[ window Center
Mode 1D |3-4 'I Appl
adelb 4 Y gy B AW w E _ e |
~ Detailz
Dptions Reference Surface:  TIMN File v|| survey.tin Q
Properties Elevation Source:  PGL + Spread Section | 2019.343
Location
Spread Criteria Mode Elewation Option; Same az Source '| 2019.343
. " Yertical ligrment:  Min. Fiked Drop -| ID.2DD
unchion Loss .
Discharge Optiors tinirmurn Depth: I 2670
Computations Maximum Depth: IB.DDD
Step 7. Press the Apply button to include this node in the Drainage Project.
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Create Drainage Area 3 -4

Step 8. Press the Edit Area icon to associate this inlet with its Drainage Area.

Step 9. Select Yes to the Alert dialog box, since no area for the inlet.

Create Drainage Area 3-4

This closed shape in Iv = Level 63 will be selected to become the drainage area delineation.

Follow the instructions below.

£ Drainage Area Definition M= B3

Step 1.

L efinition

Dirainage drea: I 1.008

[ ‘windaw Center
N | Aprly|
AealD: 4 [34 > - Highlight # Al B pRly
 Detailz
Options | ToMode |D: 34 St

Area Selection / Creation

Subareas
Computation Base C Walue: [0.500 gﬁ'ed DTEF:\LESLE
Time of Cane.: [5.000 EE SEs
i, et Compute TC | Pick Boundary DF
™ Rational Elements Create Shape
) 505
Drainage Area ID 3-4
Base C 0.5
Time of Concentration 5.00
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Create Drainage Area 3 -4

Click Select Shape and select the MS shape for this area. Drainage area value is

computed.
Step 2. Highlight Subareas.
Step 3. Press the Automatic Delineation button.
The file is scanned for closed shapes matching the Land Use symbology specified in the
Drainage Library (Land Use Tab).
ngainage Area Subareas M= E3
: I—;l I_ \A-f'ind.ow Center ’
ArealD: 4 |34 » ™ Highlight # ol B & Apply |
~ Detailz
Options ToMode |D: 34 St
efinition Subarea C Yalue Description | """ A i A E
lase 01534 0900 Impervious i
el el 0.0493 0.500 Shdi & Ditch Proposed & L :
¥ Display Only
— Hydro. kethod %
® Rational
C) 505
[ 0.049 [ 0.500 | Shdr & Ditch Proposed
Step 4. Highlight Computation and press the Compute Discharge button to obtain the drainage
area’s computations.
Step 5. Verify the Computations; then press Apply to add the Area to the Project.
Step 6. Review the computations in the Node Configuration dialog.

gNude Configuration - Computations M= 3

5’

Depression Width = 2.0000
Inlet Capacity = 22737
Length Required = 45384

v “window Center
Mode ID |3-4 vi Appl
R Y & Highicht W @ % A ey |
— Detailz
Optinns Dizcharge = 22737 -
- Spread Width from Gutter = 14.8088
E'Dp'f.”'es Total Fonded 'width = 14 2038
moauon Ponded Depth = 01,4228
Spfead Criteria Spread Left Intercept = 0.0000
Elervations Spread Right Intercept = 14.8088
Junction Loss Inlet Length = 16.0000
Dizcharge Options Depreszion Depth = 01670
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Design Inlet 3—-5

Design Inlet 3-5

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 206+36;
offset 26.00.

Step 2. Select from the Drainage menu: Component > Node > Add.

Step 3. Highlight Properties. Verify the Node Properties are defaulted from the previous node
such we have to change a few properties.

£ Node Configuration - Properties M= E3
™ window Center
Maode ID |3-5 ~] Appl
acelb 4 v Hghight & 8 = & _ e |
- Details
Description: |
'n:.pertie:s: Mode Type:  Cuib vI
ocatian . I
Spread Criteria Fiailes | e hd
Elevations Library [tem: IDI-SC E vl

Carnputations -
™| Hzde Battam: INone Arailable vl :
[ Oweride Library Payitem: I ﬂl
Node ID 3-5
Node Type Curb
Profile Sag
Library ltem DI-3C 6
Step 4. Highlight Location. All Reference information is defaulted from the previous Node (3-4)
such that only the new Location is required:
gNnde Configuration - Location
W window Center
ModeID 4 [35 e
a1 <) ¥ % Highight W A
— Detailz
Olptions ¥ Chair: [MAINLINE =] ¥ Profile: [MAINLINE ~]
roperties Coordinates / Stationing
ocation T . .
Spread Crteria Align:  Tangent to Chain 'l # + Angle: ID.DDD
Elesvations Station; |2DE+35.DEI # 2718278.461
JDL_‘”C}:'D” '—'Tjsst_ [¥ Offset [26.000 $ ‘. 339218.770
|=charge 10NE
Cnmputgtinns [ Mimor Hode (et from Eutter folhlet: ID.DDD
Station 206+36
Offset 26
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Step 5. Highlight Spread Criteria. Set required information to describe the flow to the inlet.
gNnde Configuration - Optional Spread Criteria for 5ags
v ‘window Center
Mode 1D |3-5 vi Appl
acelb 4 v Hghight & 8 = & _ e |
- Details
@ |4.5IZIIZI Right: |8.BDD
Properties % Dizcharge I__eft_: IED.EIEIEI Right: IED.DDD
Location ~ Spread Crogzz Section;
el Spread Source:  User Supplied Vl .
Elevations Wwidth %5lope  Roughness | bl Zimuim
Junction Loss 2000 a0 0.015 O | Pond Depth: |D.EDD
Digchargs Dptions 24.000 2000 0.015
Eemptiation: 3¢ | Pond width: [5.000
[cooo | [oooo | o000
Longitudinal % Slope Left 4.50%
Longitudinal % Slope Right 8.60%
% Discharge Left 50 %
% Discharge Right 50%
Step 6. Highlight Elevations. Set the required information to describe the inlet’s elevation:
ENude Configuration - Elevations M= E3
[T window Center
- = Appl
MNode D 4 [35 > - Highlght G om  mr A Appl |
~ Details
Optiong Reference Suface:  TIM File v|| survep.tin Q,
Erinlrties Elevation Source:  PGEL + Spread Section '| 2019.780
ocation
Spread Criteria Mode Elewation Option: Same az Source "l 2019.780
. " Yertical ligrment:  Min. Fiked Drop -| ID.2DD
unchion Loss .
Discharge Optiors tinirmurn Depth: I 2670
Computations Maximum Depth: IB.DDD
Step 7. Press the Apply button to include this node in the Drainage Project.
Step 8. Press the Edit Area icon to associate this inlet with its Drainage Area.
Step 9. Select Yes to the Alert dialog box, since no area for the inlet.

5’
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Create Drainage Area 3-5

Create Drainage Area 3-5

This closed shape in Iv = Level 63 will be selected to become the drainage area delineation.

Step 1. Follow the instructions in the table below.
EDlainage Area Definition M= E3
[T “window Center
. I—ll Appl
AealD: 4 [35 > - Highlight # Al B pRly |
~ Detailz
Description:! | ToMNode ID: 35 i
— Drainage drea: | 0.090 Area Selection 4 Creation
Computation Base C Valus: [0.500 g?ed DTE}:\TSLE
Time of Canc.: [5.000 i i
Hydro. Method Compute TC | Pick. Boundary DP
™ Fational Elements Create Shape
) 505
1
Drainage Area ID 3-5
Base C 0.5
Time of Concentration 5.00

Click Select Shape and select the MS shape for this area. Drainage area value is
computed.

Step 2. Highlight Subareas.
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Create Drainage Area 3-5

Step 3. Press the Automatic Delineation button.
The file is scanned for closed shapes matching the Land Use symbology specified in the
Drainage Library (Land Use Tab).
ngainage Area Subareas M= E3
: i = [ \A-f'ind.nw Center i
ArealD: 4 |35 ] » ™ Highlight # okl M Apply |
~ Detailz
DOptions ToMode ID: 35 it
Efi”iti':'” Subarea C Yalue Dezcription | it
UL 00732 0900 Impervious i ¢
Computation 0.0170 0.500 Shar & Ditch Proposed | & :
¥ Dizplay Only
~ Hydro, Method 3¢
) Rational
O 55
[0.07 | 0.500 | Shdr & Ditch Proposed
Step 4. Highlight Computation and press the Compute Discharge button to obtain the drainage
area’s computations.
Step 5. Verify the Computations; then press Apply to add the Area to the Project.
Step 6. Review the computations in the Node Configuration dialog.

gNnde Configuration - Computations

5’

Junction Loss
Dizcharge Options

Computations

Inlet Length = 6.0000
Deprezsion Depth = 01670
Deprezsion Width = 2.0000
Inlet Capacity = 7.8065
Computed Head = 0.05E6

[ ‘window Center

Node D 4 [35 | Appl |

adelb 4 Highighe = 8% @ &) Seeb

— Details
Optionz Dizcharge = 0.2576
3 Total Ponded 'width = 0.6739

E'”pf.'“es Ponded width Left = 1.0534

ocalan Panded width Right = 09481
Spread Criteria Ponded Depth Left = 0.0830

Elgwvations Ponded Depth Right = 00788
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Create Drainage Area 3-5

Design Inlet 3—-6

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 206+86
offset 26.00.
Step 2. Select from the Drainage menu: Component > Node > Add.

Step 3. Highlight Properties. Select the Node to be used from the Drainage Library and assign its
properties as depicted below:

gNnde Configuration - Properties

= ur
Mode ID 4 Iﬁ IT E m;nh?;ﬁtceme[ Gt K T ) Apel |
- Details

Description: |

F"':'F'E”-EE: Mode Type:  Cuib vI

éE?:;Idml}riteria Frofile:  On Grade vI

Elervations Library ltern: [DI388 =]

Junction Loss By Pazs to Haode: I i)
Dizcharge Options baw By Pass: [0.000

Computations ™ Mode Bottor: [ore fvatatle =]
I~ Overide Library Pagiter [ ﬂl_
Node ID 3-6
Node Type Curb
Profile On Grade
Library Item DI-3B 8

Step 4. Highlight Location. Describe the inlet’s location in the design plane.

ENude Configuration - Location M= E3
[T “window Center
N - -
odelD 4 [36 l» - v oA R w4l
- Details
DOptions I¥| Chain: [MAINLINE ~] ¥ Ficfile: [MAINLINE ~]
Praopertie: Coordinates / Stationing
Align:  Tanagent on Element "l # +Angle: ID.DDD
Elerations Statian: |2DE+BE.DD ¥ 2718309.803
RUGBLEES ™ Offs=t 26000 $ Y. 339179.813
Dizcharge Options _
Computations v Mimror Mode Offzet from Gutter to [nlet: | 0.000
Station 206+86
Offset 26

Press Enter to automatically place the inlet at the specified location.
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Create Drainage Area 3-5

Step 5. Highlight Spread Criteria. Set required information to describe the flow to the inlet.
gNude Configuration - Spread Criteria for On Grade M= E3
[T “window Center
MNode |D Appl
adlD 4 O otighige B A% w A e |
~ Detailz
:[ Longitudinal Slope Source:  Reference PGL vI 3264
Dphon.s ~ Spread Crogz Section
Properties Spread Source: | User Supplisd - |
Location
G pread Criteria Width % Slope  Roughness
Elewvations 2000 [ | 0.015 @l b awinum
Junction Loss 24.000 2.000 0.015 Pand Depth: ID.EDD
Dizcharge Options »
Computations [zooo | e300 | [omis Fond width: [£.000
Step 6. Highlight Elevations. Set the required information to describe the inlet’s elevation:
gNude Configuration - Elevations M= E3
™ window Center
Iﬁ Appl
ModelD 4 [36 > - Highliah G @ K w4 | Appl |
— Detailz
Options Reference Suface:  TIM File v|| survey.tin Q
Properties Elevation Source:  PGL + Spread Section | 2021014
Location
Spread Criteria Mode Elevation Option:  Same az Source Vl 2021.014
q t' 7 Yertical Alignment.  Min. Fived Drop Vl ID.EEIEI
unction Loss
Discharge Optiors Minimum Cepth: I 2670
Computations Maximum Depth: IB.DDD
Step 7. Press the Apply button to include this node in the Drainage Project.
Step 8. Press the Edit Area icon to associate this inlet with its Drainage Area.
Step 9. Select Yes to the Alert dialog box, since no area for the inlet.

5’
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Create Drainage Area 3 -6

Create Drainage Area 3 -6

This closed shape in Iv = Level 63 will be selected to become the drainage area delineation.

Step 1. Follow the instructions below.
EDlainage Area Definition M= E3
[T “window Center
| I—ll Appl
AealD: 4 [36 > - Highlight # Al B pRly |
~ Detailz
Description: | ToMode|D: 36 St
D efinition ) i i
Subrea Dirsinage Avea: [ 0190 Area Selection / Fﬁreatlon
Camputation Base CVWalue: |0.500 DTE}:\TSLE
Time of Canc.: [5.000 e
Hydro. Method Compute TC | Pick. Boundary DP
™ Fational Elements Create Shape
) 505
Drainage Area ID 3-6
Base C 0.5
Time of Concentration 5.00

Click Select Shape and select the MS shape for this area. Drainage area value is
computed.

Step 2. Highlight Subareas.
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Create Drainage Area 3 -6

Step 3. Press the Automatic Delineation button. The file is scanned for closed shapes matching
the Land Use symbology specified in the Drainage Library (Land Use Tab).

g Drainage Area Subareas [_ =] =]

[ ‘window Center
Area D 3E ot T Appl
walD: 4 | =l » ™ Highlight # okl M pply |
 Details
Options ToMode|D: 36 St
efinition Subarea C Yalue Description | """ A .ﬁtomatlc
S ubareas 0.1712 0.900 Impervious i
Conpl 0.0192 0.500 Shdr & Ditch Proposed| | & Ll
¥ Display Only
— Hydro. kethod %
® Rational
) 5C5
[0.019 [ 0.500 | Shdr & Ditch Proposed

Step 4. Highlight Computation and press the Compute Discharge button to obtain the drainage
area’s computations.

Step 5. Verify the Computations; then press Apply to add the Area to the Project.

Step 6. Review the computations in the Node Configuration dialog.

gNnde Configuration - Computations

[ window Center
MNade ID |3-E | Appl
cE3ly o) ¥ Highigh: W % w4 e |
~ Detailz
Optionz Dizcharge = 0.6547 -
: Spread Width from Gutter = 1.9756
E'”pf.'“es Total Ponded Wwidth = 1.9758
oeahan Ponded Depth = 01646
Spreal?l Criteria Spread Left Intercept = 0.0000
Elevations Spread Right Intercept = 1.9756
Junction Lozs Inlet Length = 8.0000
Dizcharge Options Deprezsion Depth = 01670

Deprezsion width = 2.0000
Inlet Capacity = 0.6203
Length Requied = 9.9168 =

Connputations

Design Inlet 3 -7

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 208+00
offset 26.00.

Step 2. Select from the Drainage menu: Component > Node > Add.
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Create Drainage Area 3 -6

Step 3. Highlight Properties. Select the Node to be used from the Drainage Library and assign
its properties as depicted below:
gNude Configuration - Properties M= E3
W Swfindow Center
ﬁ Appl
Hede b qi=7 i R e |
- Details
Description: |
Fiopeities Mode Type:  Curb vI
Location -
Spread Criteria Praofile:  On Grade vI
Elesvations Library [bem: IDI-SB 16 |
Junction Loss By Pass to Mode; I— it
D|schalge. Dptians tam By Pass: | 0.000
Computations =
™| Hode Bottanm INDne Syailatle vl :
[ Overide Library Pagitemn: I ﬂl
Node ID 3-7
Node Type Curb
Profile On Grade
Library ltem DI-3B 16
Step 4. Highlight Location. Describe the inlet’s location in the design plane.
#Z Mode Configuration - Location M= E3
[ ‘window Center
Mode 1D |3-? 'I Appl
adelb 4 o Highighe | ® 8% @ & _ e |
 Details
Dptions [¥| Chair: [MAINLINE ~| ¥ Profile: [MAINLINE ~]
Fropertiez

Coordinates / Statiohing

Location . :

Spread Ciiteria Align:  Tangent on Element v| # + fngle: ID.EIEIEI
Elewvations Stati E|2DS+DD.EI|] ® 2718381.282
Junction Loss I Offset: 26.000 $ Y. 339091005
Dizcharge Options _ .

Computations v Mimror Mode Offzet from Gutter to [nlet: | 0.000
Station 208+00

Offset 26

Angle 0

Press Enter to automatically place the inlet at the specified location.
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Create Drainage Area 3 -6

Step 5. Highlight Spread Criteria. Set required information to describe the flow to the inlet.
ENude Configuration - Spread Criteria for On Grade M= E3
[T “window Center
MNode |D |3-?’ vl . Appl |
adelD 4 ’ " Highlight W m :@I A @ i
~ Detailz
:[ Longitudinal Slope Source:  Reference PGL Y| 6.839
Dphon.s ~ Spread Crogz Section
Properties Spread Source: | User Supplisd - |
Location
G pread Criteria Width % Slope  Roughness |
Elewations 2.000 8.330 0015 b amimum
Junction Loss 24.000 2.000 0.015 Pand Depth: ID.EDD
Dizcharge Options »
Computations [zooo | e300 | [omis Fond width: [£.000
Step 6. Highlight Elevations. Set the required information to describe the inlet’s elevation:
£ Node Configuration - Elevations M= E3
[ window Center
MNade ID |3-.T" | Appl
adelb 4 Y gy B AW w E _ e |
- Details
Optiong Reference Suface:  TIM File v|| survep.tin Q,
EerT,'tiES Elevation Sourced PGL + Spread Section '| 2026.807
ocation
Spread Criteria Mode Elevation Option:  Same as Source "l 2026.207
|E " Yertical lignment:  Min. Fized Drop v| IEI.2DD
unction Loss
Discharge Options Finirmum Depth: I 2670
Computations Maxirurm Depth: IB.DDD
Step 7. Press the Apply button to include this node in the Drainage Project.
Step 8. Press the Edit Area icon to associate this inlet with its Drainage Area.
Step 9. Select Yes to the Alert dialog box, since no area for the inlet.
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Create Drainage Area 3 -7

Create Drainage Area 3 -7

This closed shape in Iv = Level 63 will be selected to become the drainage area delineation.

a
Step 1. Follow the instructions below.
EDlainage Area Definition M= E3
[T “window Center
| I—;l Appl
AealD: 4 [37 > - Highlight # Al B pRly |
~ Detailz
Description: | ToModelD: 37 i
D efinition ) i i
Subrea Drainage drea: | 0395 Area Selection 4 Creation
Camputation Base CVWalue: |0.500 DTE}:\TSLE
Time of Canc.: [5.000 : e
Hydro. Method Compute TC | Pick. Boundary DP
™ Rational Elements Create Shape
) 505
Drainage Area ID 3-7
Base C 0.5
Time of Concentration 5.00

Step 2. Highlight Subareas.

" VDOT GEOPAK Drainage Training Manual
JF’ 1/27/2006 % \'".7



Create Drainage Area 3 -7

Press the Automatic Delineation button. The file is scanned for closed shapes matching

Step 3.
the Land Use symbology specified in the Drainage Library (Land Use Tab).
A - (x|
: Iﬁ [ \A-f'ind.nw Center i
ArealD: 4 |37 » ™ Highlight # okl M Apply |
 Details
Options ToMode|D: 37 St
efinition Subarea C Yalue Description | E
Subareas 0.3452 0.900 Impervious
Conpl 0.0509 0.500 Shr & Ditch Proposed | & L
¥ Display Only
— Hydro. kethod %
® Rational
C) 505
| 0.051 [ 0.500 | Shdr & Ditch Proposed
Step 4. Highlight Computation and press the Compute Discharge button to obtain the drainage
area’s computations.
Step 5. Verify the Computations; then press Apply to add the Area to the Project.
Step 6. Review the computations in the Node Configuration dialog.

gNnde Configuration - Computations

Junction Loss
Dizcharge Options

Connputations

[ window Center
Mode D |3-._-" 'I Appl
adelb 4 o Highighe | ® 8% @ & _ e |
~ Detailz
Options Dizcharge = 1.3448 -
: Spread Width from Gutter = 30073
E'”pf.'“es Total Ponded Width = 30073
oealon o Ponded Depth = 0.1857
Spreal?l Criteria Spread Left Intercept = 0.0000
Elevations Spread Right Intercept = 3.0073

Inlet Length = 16.0000
Deprezsion Depth = 01670
Deprezsion width = 2.0000

Inlet Capacity = 1.3393
Length Required = 16.7944 =
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Design Node: Outlet

Design Node: Outlet

Step 1. Visually determine (zoom to) the location of the Proposed Inlet Location: Station 206+36;
approximate offset -42.00:

Step 2. Select from the Drainage menu: Component > Node > Add.

Step 3. Highlight Properties. Utilize the Standard Outlet for this node:

ENude Configuration - Properties M= E3
[T “window Center
MNode |D |DUTLET vl § Appl |
B Y - Hignigh W ) el
- Details
Deseription: |
. ies Mode Type:  Outlet 'l
Location .
Spread Criteria Erafile: W m Erade vI
Elewations Library Item: [ESTS ~]
Junction Loss . . -
B e ® Fix Tailwater at:  Saoffit vI
Computations ) Tailwater Elevation: ID.UUU
I=| Hads Bttan: [NEneSvalane =1 Al |
Node ID Outlet
Description (Optional)
Node Type Outlet
Library ltem ES18
Fix Tailwater Soffit
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Design Node: Outlet

Step 4. Highlight Location. All Reference information is defaulted from the previous Node such
that only the new Location is required:
gNude Configuration - Location M= E3
™ window Center
| ~] el : Appl
Hodelp ¢ BT W - W % & s |
— Detailz
Options [¥| Chairc [MAINLINE ~| ¥ Profile: [MAINLINE ~]
Froperties Coordinates # Stationing
Location - . m
Spread Ciiteria Align:  Tangent ta Chain "l # + Angle: I 30.000
Elevations Station: [ 206+36 00 s 2718331442
JD‘,‘”CP:'D” L?jsst_ v Difset: [-42.000 $ Y. 339261396
lzCcharge 10onE
Cnmputgtinnz ™ Mirror Mode Offzet from Gutter to Inlat: ID.DDD
Station 206+36
Offset -42
Angle -90
Press Enter to automatically place the outlet at the specified location.
Step 5. Highlight Elevations. Set the Outlet’s elevation using the User Supplied option.

Note: Since we are discharging into a ditch, the elevation should be the elevation of the top of the
ditch. During the design of the conveyance system, we will adjust and hold the discharge elevation at
the invert of the pipe.

NodelD 4 [OUTIET =] b | MidonConlet gy g | o |
~ Details

Optiong Reference Suface:  TIM File v|| survep.tin Q,

F'rnpelrties Elevation Source:  Usger Supplied '| IW

Location

Spread Criteria Mode Elewation Option; Same az Source '| 2020.000

|'3"""ti':"" Yertical Alignment: _Mateh Invert =| oz

DL::cChIaD:_:jeDDS:tinns Minimum Depth: [1.000

Computations Maximum Depth [5.000

Step 6. Press the Apply button to include this node in the Drainage Project.

Step 7. Exit MicroStation.
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6 Conveyance System

Objective: Review Drainage Links

Introduction

In GEOPAK Drainage, Links connect and convey runoff from the various Nodes within a Network to
the Outlet, and may consist of pipes, boxes, or ditches. A multitude of options for sizing, and profiling
Links are supported.

A Link represents a linear feature depicting a path connecting two Nodes. The path (upstream to
downstream) need not be indicated because GEOPAK Drainage will determine the direction of flow
purely based on connectivity. The path may be a straight line, line string, curvilinear, or a combination
and series of linear MicroStation elements.

The Drainage Library is an integral part of designing and analyzing Links. The library contains all the
standard pipe configurations based on shape, material, and, if applicable, corrugations which may be
used in a Drainage project. Link library items selected to specify pipe sizes or the shape and material
properties within the library may be used to establish the suitable candidates for design.

Alternately, the Link tools are invoked by selecting Drainage > Tool Boxes > Link, then identifying the
desired tool from the tool box as depicted below.

x|
SIS YR U

Tools from left to right are:

e Add Drainage Link

e Modify Drainage Link

e Delete Drainage Link

e Update All Links

e Update All Links with Pay Items

e Drainage Link Report — Configuration
e Drainage Link Report — Computation

In addition, the dialog can be invoked via the Navigator.
Five options are supported under the Link pull down as described in the table below.

Add Utilized to add a Link to the current GEOPAK Drainage project.

Edit Utilized to select and edit any previously defined and stored Link within the
current project. Note the Link Edit dialog is identical to the Link Add dialog,
however, when the Link is identified, all associated data is displayed.

Delete Utilized to select and delete the specified Link and associated data.
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Introduction

Update All Links Updates all link graphics.

Update All Links with Updates all link graphics with the designated pay items.
Pay Items

£ Link Configuration Definition

LikID: 4 [pipe1 =] P IE \F’I“f'g”hcl';‘:tcemer v S S
~ Details
Description: |
[ efiitian From Mode: |3-1 vl w ToMode: |3-2 vl e
Conditions Length; 50,0000 [ Use M5 Element (11
Constraints Caonfiguration
Computation Shape:  Circular Vl Material: Concrete Vl
Type ¥ Design Size Size: 15" Select... I
® Fipe [ Design Barels  Mumber of Barels: u Roughness: W
) Ditch [T Dweride Librany Payitem: |

Link options and types are shown in the Option list box on the left side of the dialog. The
corresponding fields and items appear on the right. The four options are reviewed below.

Definition Defines the Link’s path, connectivity, shape, material, roughness coefficient,
size, and design options.

Conditions Defines or reviews the elevation condition for the Link including minimum
depth, soffit, invert, and slope data. It also includes the profiling options for
holding certain values constant.

Constraints Defines the Link constraints including the minimum and maximum rise (size),
slope and velocity used in Link design.

Computation Reviews the Link hydraulic computations

When all the options have been reviewed and appropriate information supplied, pressing the Add or
Update button will update the Drainage database.
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Link Design

Lab 6: Links

Link Design

Step 1.
Step 2.

Step 3.
menu.

Step 4.

Step 5

Step 6.

Step 7.

1/27/2006

Execute c:\data\geo\VDOT\drain1\LAB6_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
Access the drainage project h17682.gdf by selecting Project > Open from the Geopak
Drainage pull down menu.

Visually determine the tentative location of the first storm sewer pipe. This link will
connect Nodes 3-1 and 3-2.

Select from the Drainage Menu : Component > Link > Add.

Highlight Definition to Set the pipe's spatial characteristics including From and To Nodes
ID’s, pipe shape, material, library items, etc.

Graphically select the Nodes by clicking the ID button for each one. Link 1 traverses From
Node 3-1 To Node 3-2:

£ Link Configuration Definition

: - [ ‘window Center
Link 1D: 4 [pipe-1 ~] o ¥
h 4 lpipe » [ Highlight  LE S
 Details
Descriptior: |
Dl Fram Mode: [31 =l %t TaNode: [32 =l
Conditiars Length:  50.0000 [ Use M5 Element [
Congtraintz Configuration
Computatiar Shape: Circulat Y| Material Conciste |
Type ¥ Design Size Size: 15" %I
@ Pipe [T Design Barel:  Number of Bamels: 1 vI Roughness: ID.D13
) Ditch [ Owenide Library F'a_l,litem:l
Shape Circular
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Link Design

Material Concrete

Design Size Toggle ON

Design Barrels Toggle OFF & select 1

Manning’s n 0.013

Step 8. Highlight Conditions. The elevations shown are based on the From-Node and To-Node
elevation minus the min/max depth, as specified in the Node Definition Dialog Box for

Nodes 3-1 and 3-2 respectively.

In this case, no entries are necessary; Geopak Drainage will design all the profiles for this

project.
£ Link Configuration Conditions
: n [T “window Center a
Lirk 1D: ¥ Apply|
lal ‘ JpE: H ’ I— H|gh||ght ’/u n/u 2”/ ‘f/ PRY!
~ Detailz
- Frafile Conditions
% From Node Slope ToMHode
ELEE Min Caver: | 2017.320 0.383 27110
Constraints Saffit: 0.000 ' 0.000 ' 0.000 I
Computation Irweert: 0.000 | | 0,000 I
Type Max Depth: | 2011990 0,383 2011.78(
™ Pipe
) Ditch
From Node: CB-1 To Node: MH-1

= "

1
G]]utted Pipe “Emrelupeq
v
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Link Design

Step 9. Highlight Constraints. Establish the min/max design criteria for Links as follows:

ELink Configuration Constraints

Link1D: 4 [pipe-T = » Fh“f'g”hﬁ'i';”;tcemer v ¥ s by |
~ Detailz
2 Dezign Conztraints
M Finimum Fd axinmum
efinition N
Conditiohs 1.00d I 4.000
Constraints Slope: IDEDD |1DDDD
Camputation Welocity: | 2.000 [10.000
Type
™ Pipe
) Ditch

Rise min/max 1.0/ 4.0 (feet)
% Slope min/max 0.50/10.00 (%)
Velocity min/max 2.00/10.00 (fps)

Step 10.  Highlight Computations to display the computed hydraulic properties of the Link.

ELink Configuration Computations o ] 4|

: - [ ‘window Center

Link 1D: | -1 | o % Appl |
i 4 |pipe [ 3 I Highlight A PPY

 Details

@ Link iz not currently part of a network,

Definition Camputations L navailable - Perform Nebwork Computations

Conditions

Constraints

Comnputation

Note: Link hydraulics are not available for review until a Network has been established and designed
or analyzed (next exercise) successfully. Check back here for computations after the Network has
been added and designed or analyzed.

Step 11.  Press Apply to incorporate the link to the project.
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Link Design

Step 12.  Add the remainder of the link conveyance system from the Link Configuration dialog.

£ Link Configuration Definition
: - [T “window Center a
Link 100 I -1 "I p % Appl |
" 4 Iriee ’ " Highlight 4 —(JI‘/ 7 4 i
 Detailz -
Descrption; [ Add Link
Dl From Mode: [3-1 =] % TaMode: [32 o
Conditions Length: 50.0000 [ Use M5 Element [
Congtraintz Configuration
Computation Shape: Circular | Material  Concrete ¥ |
Type ¥ Design Size Size: 15 Inch Dia. Circular Select. . I
@ Pips [~ Design Barel:  Mumber of Banels: 1 vI Roughness: ID.D13
' Ditch [ Ovenide Library Payiten: |

As Links are added, most dialog values default from the previous Link with the exception
of the node and elevation information. Add Links between all of the following Nodes:

Link PIPE-2 Traverses From Node 3-3 To Node 3-2

Link PIPE-3 Traverses From Node 3-4 To Node 3-5

Link PIPE-4 Traverses From Node 3-7 To Node 3-6

Link PIPE-5 Traverses From Node 3-6 To Node 3-5

Link PIPE-6 Traverses From Node 3-5 To Node 3-2

Link PIPE-7 Traverses From Node 3-2 To Node OUTLET and hold the
discharge elevation of the pipe at el. 2013.00

Step 13.  Exit MicroStation.
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7: Networks

Objective: Review Network Computations.

Introduction

A GEOPAK Drainage Network is defined as a series an interconnected Nodes and Links draining to a
single outlet. GEOPAK Drainage can maintain multiple Networks in a single project.

MODE 4 — 3 MODE & — 4
85 - 3

MODE & — & OUTLET

55 -2

MOGE & — 1 £ -1 MODE |4 — 2 MODE

The Network computations serve as the final calculation process in the design or analysis of a storm
drain system. Drainage Areas and Inlets may be computed individually and are not dependent on any
type of Network topology. Pipes and Ditches, however, are dependent on the connectivity and
Network characteristic and therefore, require a Network be defined and successfully built, in order to
complete the hydraulic computations on these features.

Several options are supported to add, edit, and delete Networks and are invoked via the Network pull
down on the menu bar.

Alternately, the Network tools are invoked by selecting Drainage > Tool Boxes > Network, then
identifying the desired tool from the tool box as depicted below.

x|
bR A AN A

Network tools from left to right are:

e Add Drainage Network

e Modify Drainage Network
e Delete Drainage Network
e Set Active Network

e Design Network

e Analyze Network
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Introduction

Six options are supported under the Network pull down:

Add - Initially utilized to define the Network and associated data. When invoked, the Network
Configuration dialog is blank.

Edit - Utilized to edit any previously defined Network. When selected, the Select Network dialog is
invoked, wherein the desired Network is highlighted. Note the Network Edit dialog is identical to the
Network Add dialog, however all associated data is displayed.

Delete - Utilized to delete the specified Network and associated data.

Design - This mode enables when an Active Network is defined. It's a shortcut to the Design
procedure without having to invoke the Network dialog.

Analyze - This mode enables when an active network is defined. It's a shortcut to the Analyze
procedure without having to invoke the Network dialog.

Active Network - GEOPAK Drainage uses an Active Network as a shortcut and organization tool.
Many of the reporting, query, and navigation tools support the use of the Active Network to limit the
information viewed to the system currently under design (the Active Network). When selected, the
Active Network dialog is invoked, wherein a previously defined Network may be specified as active.
The current Active Network is displayed on the main menu bar for quick reference.
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Network Design

LAB 7: Networks

Network Design

Step 1.
Step 2.

Step 3.
menu.

Step 4.

Step 5.

Step 6.

Step 7.

" VDOT GEOPAK Drainage Training Manual
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Execute c:\data\geo\VDOT\drain1\LAB7_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down

Access the drainage project h17682.gdf by selecting Project > Open from the Drainage

pull down menu.

Select the Add Drainage Network tool from Drainage > Network > Add or from the
Network tool palette.

|

b A AV AL

In the Add a New Network, enter the following information:

Add a New Network

Drescription: I
Outlet Mode: IDUTLET vl

(] I Cancel |
Network ID: SYSTEM1
Description: (Optional)
Outlet Node Click the ID button and select the

OUTLET

Click the Build Network button. This feature verifies the nodal topology and link
connectivity. The Highlight Network feature highlights all components (areas, inlets,
pipes, etc.) connected to the active Network.

ENetwulk Configuration - [No Active Network] M= E3
Network ID: 4 ¥ ¥ ¥ ¥ _IADDIBJ
~ Detailz
Description: | Outlet Mode: IDUTLET -

" alidation Computations Lonck Sizes I Unlosk Sisss I
ﬂ I}:: d}:: P}:: Lock Elewvations I Unlock Elevatinnsl
Build Networlq
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Network Design

Step 8. Click the Apply button. Network “SYSTEMZ1” has been added to the project.

Step 9. Click the Design button. This command initiates the hydraulic design of the components
contained in the Network.
gNetwulk Configuration - [No Active Network] M= E3
Mebwork ID: 4 O O¥ o Apply |
- Details
Descriptior: | Dutlet Wode: [OUTLET =
i alidati [ kati
Sesien STpLESHANS Lock Sizes I Unlock Sizes I
nﬁ:: I}:: %{ P}:: Lock Elewations I Unlack Elevatinnsl
IDesign Networkl

Step 10.  Accept the Update Graphics messages to update all node and link data if required (if any
graphic or hydraulic information is missing from the components, this procedure will
update the information):

Step 11. Then GEOPAK will design the network and issue the pertinent Warning messages, if
necessary.

Metwork. System 1 Hydraulics Computed %With W arnings
Total Mode in Metwork = 8
Total Links i Mebwark, =7

Step 12.  Set the Active Network to Systeml, so we can review some of the provided reports.
Drainage > Network > Active Network.

Step 13.  We can now review some of the Geopak provided reports. Drainage > Reports > Storm
Drain/Links.

Step 14.  Exit MicroStation.
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8 Profiles

Objective: Review Profile Computations.

Introduction

A Profile is a path between two nodes, spanning one or more links. Profiles allow users to define a
path running in any direction (upstream or downstream) in a drainage Network and visualize profiles
(ground, pipes, depth of cover...) along that path. All that is needed to define a profile is the
identification of the From Node and To Node, and GEOPAK Drainage automatically traverses the
Network and finds the Links connecting the two Nodes.

Several options are supported to add, edit, and delete Profiles and are invoked via the Component
pull down on the Drainage menu. Alternately, the Profile tools are invoked by selecting Tools > Tool
Boxes > Profiles, then identifying the desired tool from the tool box as depicted below.

The Drainage Profiles tool box contains seven tools (from left to right). In addition, the tools can be
invoked via the Navigator.

e Add Drainage Profile : Utilized to add a Profile to the current GEOPAK Drainage project.

e Drainage Profile List: List of profiles in the current drainage project

e |D Drainage Profile: Utilized to select and edit any previously defined and stored Profile within
the current project.

Modify Drainage Profile: Utilized to modify the display properties of a plotted profile.

Delete Drainage Profile: Utilized to select and delete the specified Profile and associated data.
Update All Drainage Profiles

Auto Create Profile: The Auto Create Profile tool draws a series of profiles based on the
specified network.

When the Add, Edit, or Delete options are selected, the dialog depicted below is displayed.
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5’

# Edit Drainage Profile - Pro-1

Fils

Descriptior: |

Regiztration I Displa_l,.l] Drainage Informationl Grid & Labels I Link F'mfilel

— Regiztration Paint

S | 2718870.450
i | J33626.203

Wiew Murmber: 'IVI Apply |

~ Praojection
™ Project to Chair:
I fi=lln)

Idertifi Brafie el

~ Scale

Huorizantal:

25.000

Wertical | 5.000

 Ginid Stationing and Elevations
Begin Station:  0+00.00
End Station:  O+72.77

r Mode Information

From: 154 =iF ihdin Elewation: | 2010.000)
Ta: IS-E vl it - Feference Surface
: TINFle ¥ [suvepin | @
Fezet Profile |

. Elevation: |2D25.EIEID

[ “ertical Oifset: ID.DDD

The dialog is comprised of t

he Description area and five tabs. The fields detailed in the table

below are independent of which tab is selected.

ProfileI D

I dentification of the Profile is displayed in the Dialog Title bar.
(Maximum of 16 a phanumeric characters.)

View Number

Select the view in which the profile isto be drawn.

Center Profile

When clicked, the profile is centered in the specified view.

Description Description of the Profile. (maximum of 32 aphanumeric characters.)
Thisfield is always at the top of the dialog, above the tabs.
Apply Appliesthe current Profile information in the project.

The Edit Drainage Profile dialog under the Registration tab is the one that control the display of
the profile. Its setup is reviewed in the table below.

Registration Point:

X coordinate corresponding to the specified Station, Elevation. Y
coordinate corresponding to the specified Station, Elevation.

DP Identify X, y coordinates using a data point. Click, then identify and
accept the desired point on the screen.
Scale: Horizontal and vertical scales. All profiles are drawn to true dimensions

in the horizontal, so the scales are used to determine the distortion factor
of the vertical.

Node I nfor mation:

Node used as the starting point of the profile. Thisis populated using the
From Node in the New Profile dialog.

Reset Profile

Thiswill reset the profile display to the current setting of the dialog.

Projection

If the Profileisto be projected onto a chain in order to utilize its
stationing, the toggle is activated and chain parameters specified.

Grid Stationing and

If Chain Projection is not used, the Stationing at the From Node is set to

VDOT GEOPAK Drainage Training Manual
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Profile Design

Elevations: 0+00 and is assigned to the Registration Point. If Chain Projection is
used, the Station matches the Begin Station in the Projection group box.

The ending station is automatically computed based on the length of the
profile and the Beginning Station.

Reference Surface Surface utilized to draw the ground profile above the Profile. A site
model/object may also be specified. If blank, individual Node elevations
are utilized.

LAB 8: Profiles

Profile Design
Step 1. Execute c:\data\geo\VDOT\drain1\LAB8_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Step 3. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Step 4. Access the drainage project h17682.gdf by selecting Project > Open from the GEOPAK
Drainage pull down menu and make Systeml the Active Network using Network >
Active Network.

Step 5. Select the Add Drainage Profile tool, Drainage: Component > Profile > Add.

# Add Profile M= B3
Profile 10: IF'mfile-1
) ;

1 |
Fram Mode: |3-4 vi it
ToMode: IEIUTLET VI At

Apply |

Step 6. Complete the dialog box information as follows:

# Add Profile M= B3
Profile 10: IF'mfile-1

Fram Mode: |3-4 vi it
ToMode: IEIUTLET VI At

Apply |

Profile ID: Profile-1

Description: Optional

From Node: Click the ID button and select 3-4.

To Node: Click the ID button and select OUTLET.
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Step 7. Click Apply.

Step 8. Enter the profile information.
E Edit Drainage Profile - Profile-1
File
Description: | Wiew Humber: 1 Vl Apply |
Registration I Display | Drainage Information | Grid & Labels | Link Profie |
~ Regigtration Point ————————— ~ Projection
= | 2718736.465 — " Project to Chain: et Rrereel |
y: [339319.552 (Ehai
— Scale — Gnd Stationing and Elevations ————————————————
Horizontal: |25.EIEIEI Begin Station;  0+00.00
Yertical: | 5.000 End Station:  1+28.77
~ Mode Infarmation Max. Elewvation: |2D4D.DDD
From: 34 < Min Elesation: |2DDD.EIEIEI
To: IEIUTLET 'I 4wt | [ Fsference Surface
: TIM File vI [ propased.tin Q
Rezet Prafile | -
™ Vertical Offset: [07000
Reference Surface: Select proposed.tin
Min. Elevation: 2010.00 (The profile datum)
Max. Elevation 2025.00
Horizontal Scale: 25.0
Vertical Scale: 5.0
Step 9. Click DP and select a data point in the MicroStation design plane. This is the location

where the profile will be drawn.

EEdit Drainage Profile - Profile-1
File
Description: | Wiew Humber: 1 Vl Apply |
Reaqistration I Display | Drainage Information | Grid & Labels | Link Profie |
~ Reqigtration Point ——————————— ~ Projection
¥ | 2718736465 — " Project to Chain: et Rrereel |
v: [339319.562 Chair :
~ Scale r— Gnid Stationing and Elevations
Horizontal: |25.EIEIEI Begin Station;  0+00.00
Wertical: | 5.000 End Station:  1+28.77
; b &, Elevation: |2D4D.DDD
~ Mode Information ————————————
From: |34 < Min Elewvation: |2DDD.EIEIEI
Ta: IDUTLET 'I 4wt | [ Fsference Surface
: TIM File vI [ propased.tin Q
Rezet Prafile | -
™ Vertical Offset: [07000
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Step 10.

Step 11.

Step 12.

5’

Select File > Open and select the preferences file : Drain_Profile.ppf located on
c:\data\geolvdot\drainl\standards\Geopak\

Click Apply. Geopak Drainage draws the profile.

2!E

2a24

2mz

2@l

4

2me |7

ZME |7

Zmr

=

2o ARy W s Kealer

Wl 0 Jagh o Cutauter

Zm4

2M3

Zmz

Zm

208 T

Exit MicroStation.
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9 Navigator/Global Editor

Objective: Review the Navigator.

Goal: Review the Navigator.

Introduction

The Navigator tool is an easy method of maneuvering through the components of a GEOPAK
Drainage Project. It provides a means to identify, add, edit, delete, and query the components of the
current project. The Navigator also provides graphical maneuvering tools to move through the design
file and view the components with highlighting and window centering functions.

In addition, the Navigator provides a Global Editor to edit parameters of the project components on a

system wide basis. A tool is also provided to update the graphic display of any or all of the
components in the Navigator List.

Using the Navigator

The Navigator is accessed via Tools > Navigator from the main menu bar.

Alternately, the Navigator tool can be invoked by selecting Drainage > Tool Boxes > Main. When
selected, the dialog depicted below is invoked.

g Mavigator [_ []]

Yiew Tools

Ex Bee/ me

0] | Description

[n}
=]
XL O

t=

[T Highlight ™ ‘Window Center [~ Guery
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Global Editor

Global Editor

The Global Editor is used to edit the input and parameters of the project system on a system wide

basis. When the View > Global Editor is selected from the Navigator tool bar, the dialog expands as
depicted below.

# Global Editor [_[EIx]

Wiew  Tools

]

= Bws/ @

D | Description Y ariable to Edit

X e - 1D i’ S

o) Area - Description

33 Area - Time of Concentration

34 Area - Compozite Area

35 Area - Remainder CWalue

B Area - Subarea 1 Area

37 &rea - Subarea 1 C Walue =l

I™ Highlight [ ‘indow Center ™ Quet  appiy Edit'with Cortfim Apply Edit No Corfirn |
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Navigating/Global Editing

LAB 9: Navigator/Global Editor

Navigating/Global Editing
Step 1. Execute c:\data\geo\VDOT\drain1\LAB9_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Step 3. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Step 4. Access the drainage project h17682.gdf by selecting Project > Open from the GEOPAK
Drainage pull down menu and make Systeml the Active Network using Network >
Active Network.

Step 5. Select from the Drainage Menu Drainage > Utilities > Navigator.

Drainglly
B
] b
& 7,
==
h

r
LI
N

Step 6. The Navigator opens defaulted to All Networks.

g Mavigator [_ []]

Yiew Tools

= owE./ =

0] | Description -

[n}
=]
XL O

=

37 =

[ Highlight [ “indow Center [T Guerys
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Navigating/Global Editing

Step 7. Select the Drainage Nodes button on the Navigator:
gNavigalnl M= E3
Wiew Tools
FER Y VY
0] | Description -
1 al
3z
33
34 o
35 t
36 =
ch =l
| Highlight [ [T Hue
Step 8. Toggle ON the Highlight and Window Center tools and click on the nodes in succession
for easy navigation of any Drainage component.
Step 9. Expand the Navigator from the Navigator’s View pull-down menu to the Global Editor:
gNavigalnl M= E3
| Wiew  Tools
Mavigatar @ w@ / @ «?
8] | Description -
ER @l
32
33
34 ot
- 0
Z Global Editor [_ [
Wiew  Tools
Ex owE/ a2
I5] | Description | Wariable to Edit
Mode - 1D =
Maode - Description
Mode - Reference Chain
Mode - Reference PGL
Mode - Reference TIN —
Mode - Elewation
LI Mode - Reference Elevation LI
I= | tuer Apply Edit With Confirm I Apply Edit Mo Confirm |
Step 10.  Select all the Node components. In the Variable to Edit list box, select Node — Minimum
Depth, supply a New Value of 3.0 feet, click the Apply Edit No Confirm button to change
all values.
Step 11. Redesign it with these changes in effect. Drainage > Network > Edit and select the
design network icon.
Step 12.  The previously plotted profile will be updated automatically.
Step 13.  Exit MicroStation.
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Querying

Objective: Review the Navigator's Query mode.

Querying From the Navigator

The Navigator provides a Query Tool to specify a subset of the current components based on a query
of values or constraints. The Query Tool is only enabled for Areas, Inlets, and Pipes for which
numerous computed values and design constraints are available for the query. When the Query
toggle is activated, GEOPAK Drainage compiles a list for the selected component based on a
designer’s specified condition(s). The dialog depicted below illustrates the invocation of the query

feature.
gNavigatul M= E
Yiew Tools
= s/ e
0] | Description |
1 al
3-2
33
3-4 X
3h
11
3B
37
W Highlight ¥ ‘window Center [V
[Auery Optiohs
Quern Type:  Walues vI
Condition: > vI
Wariable:  |nlet Type Vl
Waluer  Curb Vl
Apply Huery |

A query can be one of two types; Values or Constraints. A Value query will perform a search for
components whose input or computed value for a specified variable meets the specified Condition and
Value. A Constraint query will perform a search for components whose computed value for a design
constraint meets the Condition.
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Query Mode

LAB 10: Query

Query Mode
Step 1. Execute c:\data\geo\VDOT\drain1\LAB10_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Step 3. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Step 4. Access the drainage project h17682.gdf by selecting Project > Open from the Geopak
Drainage pull down menu. and make Systeml the Active Network using Network >
Active Network.

Step 5. Select from the Drainage Menu : Utilities > Navigator

Drainglly
B
] b
& 7,
==
h

r
LI
N

Step 6. Set the Active Component Type to Inlet and toggle the Query option

g Mavigator M= E
Yiew Toolz
= oM/ e
In] | Description |
341 ]
32
4 X
: 0
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Query Mode

Step 7. Use the Query tool to determine which inlets have exceeded a Ponded Width of 8 ft.

£ Mavigator ME

Yiew Tools

= DM /e

0] | Description |

[n}
=]
XL O

t=

a7
¥ Highlight W ‘Window Center [V Guery
[Auery Optiohs

Quern Type:  Walues vI
Condition: > vI

Variable:  Ponded Width - |

i |8.|]
Apply Huery |

Query Type: Values

Condition: >

Variable: Ponded Width

Value: 8.00

The components remaining in the navigator meet the conditions of the query.
Step 8. Follow the same procedures to determine the following:

Which pipes have a velocity greater than 3 fps?

Which pipes have exceeded their maximum diameter?

Which inlets have a ponded width greater than 6 feet?

Step 9. Exit MicroStation.
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11 System Modification and Analysis

Objective: Review System Modification.

Global Editor

The Global Editor is used to edit the input and parameters of the project system on a system wide
basis. When the View > Global Editor is selected from the Navigator tool bar, the dialog expands as
depicted below.

# Global Editor [_[EIx]
Wiew  Tools
]
= olEs/ =
D | Description | Variable to Edit
1 Inlet - 1D o
o) Inlet - Degcription
33 Inlet - By Pazz Mode D
34 Inlet - bax By Pass
jea] Inlet - Max Ponded Depth
B Inlet - Max Ponded 'width
37 Inlet - Longitudinal Slope =l
¥ Highlight [ ‘indow Center I Quet  appiy Edit'wiith Cortfim Apply Edit No Corfirn |
Guery Options
Query Type:  Walues vI
Condition; > vI
Variable: _Ponded wWidth -|
2 [a.000
Apply Query I

The left side of the dialog is identical to the Navigator, hence, will not be discussed again.
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Adding Existing Structures

LAB 11:

System Modification and Analysis

Adding Existing Structures

Step 1. Execute c:\data\geo\VDOT\drain1\LAB11_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.
Step 3. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.
Step 4. Access the drainage project h17682.gdf by selecting Project > Open from the Geopak
Drainage pull down menu, and make Systeml the Active Network using Network >
Active Network
Step 5. Add a manhole and incorporate it into the network. Select from the Drainage Menu:
Component > Node > Add. Add Node ID: MH-1.
MNode [D: | MH-1
Description: I
QK. I Cancel |
Step 6. Highlight Properties. Select the node to be used from the Drainage Library and assign its
properties as depicted below:
gNude Configuration - Properties M= E3
™| ‘window Cent
Mode D 4 [MHA -1 » - Hi'g”h“Z‘:t S ) ooy |
- Details
Dpions Deseription; |
L Eilies) Mode Type:  Junction I
ocation
Spread Criteria Erafile: W m Erade I
Elewations Library [tem: IMH 12 I
Junction Loss
Dizcharge Options
Computations I Hode Bot Im
G BT LI LLOT L | =P ate= | = ) = N
[ Oweride Library Payitern; I ﬂl
Node Type Junction
Library ltem MH-12
Node Bottom Toggle OFF
Note: This manhole is an existing drainage structure. Therefore, we have to override the payitem

definition set in the VDOT drainage library.
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Adding Existing Structures

Step 7. Toggle On the Override Library Item box.

(i
™ Window Center "
Mode ID |MH-1 ] 4 Appl
=RRA Y oy ® 8% W& _ e |
 Details
Description: |
! Mode Type:  Junction x.
. Eratile: ade I
Spread Criteria il O il =
Elevations Library [tem: IMH-12 vl

Junction Loss
Dizcharge Options

Cornputations -
[T ModeBattom: |None Ay ailable 'I -
M. Overide Library Payitem [T ﬂl
%
Step 8. Click on the calculator icon and select Road Design > Drop Inlets > Exist_Structure
from the Design and Computation Manager.
=E
™ Window Center "
Mode ID |MH-1 ~] H Aol
e * i W% G _teeb |
 Details
Description: |
! Mode Type:  Junction vI
. Eratile: ade I

Spread Criteria il O il =

Elevations Library [tem: IMH-12 vl

Junction Loss

Dizcharge Options

Cornputations -

[T ModeBattom: |None Ay ailable 'I -
¥ Oweride Librany Payitem: I Esizt_Structure ﬂl
b
Step 9. Location > Describe the manhole location in the design plane:
gNude Configuration - Location M= E3
I'—_l [ ‘windaw Center n
Mode D 4 [MH-1 > - Highlight B 0 |
- Details
DOptions I¥| Chain: [MAINLINE ~] ¥ Ficfile: [MAINLINE ~]
rnperties Coordinates / Stationing
ocalan T . o

Spread Criteria Align: Tangent to Chain 'l # + fngle: I 90,000

Elewations Station; |2D?+35.EIEI ¥ 2718340519

Junction Loss [¥ Offset [26.000 $ Y 339141635

Dizcharge Options _

Computations [~ Mimor Mode Offzet from Gutter to [nlet: | 0.000
Reference Chain Select Reference chain: MAINLINE
Reference PGL Select Reference PGL: MAINLINE
Align Tangent to Chain
Station 207+35

" VDOT GEOPAK Drainage Training Manual
JF’ 1/27/2006 121 \'".7



Adding Existing Structures

Offset 26.00 feet
Angle -90

Press the Enter key to automatically place the inlet at the specified location.

Step 10.  Set the top elevation of the manhole. We will use the proposed.tin file to calculate the
manhole elevation.

£ Node Configuration - Elevations M= E3
[ window Center
MNade ID |MH-1 | o Appl
sl < = [ Highlight i ‘@ﬁ @‘@]il
~ Detailz

Options Reference Surface:  TIM File v|| propozed.tif IE

Properties Elevation Source:  Reference TIM | 2073893

Location ) .

Spread Criteria Mode Elewation Option; Same az Source '| 2023.853

|E 0 Yertical ligrment:  Min. Fiked Drop -| ID.2DD

unchion Loss .

Discharge Optiors tinirmurn Depth: I 2670

Eonetislins Marimum Depth: [ £.000

Step 11.  Press Apply to add the manhole to the project.
Step 12.  Select from the Drainage Menu: Component > Link > Edit.

Step 13.  Select PIPE-4 and reconnect it from MH-1 to 3-6.

£ Link Configuration Definition

i i [ ‘windaw Center

LirkID: 4 [piped =l .
B e P ¥ LE S

- Details

Description: |

L efinitian From Mode: Im IE To Mode: Iﬁ )
Conditions Lenath: 438706 [ Use M5 Element (1)

Constraints Configuration

Computation Shape: Cicular | Materiat Concrete |

Type ¥ Design Size Size: 15 Inch Dia. Circular Select. . I

@ Pipe [T Design Barel:  Number of Bamels: 1 vI Roughness: ID.D13
3 Ditch

[ Ovenide Library Payiten: |

Step 14.  Click Apply.

Step 15.  Add a new pipe connecting 3-7 and MH-1. The new pipe will use the same conditions and
constraints of the previously stored pipes.
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System Design Update

System Design Update
Step 1. Select Drainage > Network > Edit. Edit System1

Step 2. Rebuild the Network and click Apply to update the Network.

Step 3. Perform a system re-design.
gNetwulk Configuration - [System 1] M= E3
Metwork ID: 4 [Spstem 1 =] b O O¥ o Apply |
- Details
Description: || Dutlet Wode: [OUTLET -

Cormputations

Lock Sizes I Unlock Sizes I

Lock Elewvations I Unlock Elevatinnsl

Y alidation
e

Dynamically Editing Profiles

Drezign Metwork

Step 1. Select the Edit Profile List tool from Drainage menu: Component > Profile > Edit List.
Step 2. Select the previously created profile: Profile-1.
gEdit Drainage Profile - Profile-1 - ___\drain_profile_ppf
File
Description: | Wiew Humber: 1 Vl Apply |
Fegistration | Display | Drainage Information | Giid & Labels | Link Prafils I
~ Dirainage Profile Points
Link ID' | Mode | Elevation | Mode | Elevation | Slope |
pipe-3 | 3-4 2M5.423 35 2M5.173 0.500
35 0.500 0
pipe-7 | 32 2m3.080 OUTLET 203.000 0.500
- Details
~ Mode Nade
Min. Cover:  201E.423 Min. Cover:  2016.163
[ Holdlnvert: [2014523 |2 | | Hold Invert [2074663 | &
— Drainage Library [temn ———————————— | Hold Slape: 500
|18 Inch Dia. Circular =]
[T Center Wisw: | vI
Step 3. Click the Center Profile icon, so you can visualize profile Profile-1 in View 1.

Step 4. Select the Link Profile tab.

Step 5. Click ID. Select and accept the link you want to modify from the profile view (pipe-6). This
will make pipe-6 the active link.

Step 6. In the Details section, click Edit Invert in the left Node group.
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System Analysis

Step 7.

Step 8.

Step 9.
Step 10.

Step 11.

EEdit Drainage Profile - Profile-1

File
Description: | Wiew Humber: 1 Vl Apply |
Fegistration | Display | Drainage Information | Giid & Labels | Link Prafils I
~ Dirainage Profile Points
Link ID' | Mode | Elevation | Mode | Elevation | Slope |
pipe-3 | 34 2015.42 35 2015173 0.500
ipe-G | 35 2014.923 0
pipe-7 |32 2013.080 QUTLET 2013.000 0.500
- Details
~ Mode
Min. Cover,  2016.423 2016163

™ Hold Invert: [2074.923  fen

r— Drainage Library [berm
|18 Inch Dia. Circular

™ Hold Invert: [2014 663 &
™ Hold Slepe:  [0500

™ CenterView: | vI

Mode
’7 tin. Cover:

Move your cursor into the profile view. There is a circle around the downstream invert at
node 3-5.

Move the cursor into the circle and drag the invert down. Link pipe-6 will dynamically
follow your cursor.

Data point to define a new invert location in the Profile.
Click Apply.

Click NO to the Alert dialog box.

Note: GEOPAK Drainage redesigns your system aligning the pipes following the Vertical Alignment
options (Match Soffit, Match Inverts, Allow Drop Manhole, etc.) of your Node configuration.

Step 12.

Close the Edit Drainage Profile dialog.

System Analysis

Step 1.

Step 2.

5’
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Once the system has been designed, pipes sizes and invert elevations are set. If we need
to run the system thru a different storm for checking or analysis purposes, change the
frequency in the Drainage > Project > Preferences.

Select the 25 year storm under Frequency Options. Press OK.
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System Analysis

gPrelerences - Frequency Options

Options |
Uitz

Froject Components

Rainfall Parameters

Drainage Library [DLE]: .. hwdothdraind \standardshgeopak vwdat.dib

r— Rational Frequency Options

Computation Runoff Coefficient
Fraquency: Peaking Factor:

IS E3

Land Uze Optiong

Frequency Op
Intenzity Option
Junction Loszes

‘25vear | [1.0000

— SCS Frequency Options

Inlet Options

Mode Optians Cumulative Runoff Coefficient
Link. Options Fraquency: Peaking Factor:
Prafile Options 8.00 Depth vI IW
Flan Symbology

Updates

Save Optionz

ak. | Cahicel |

Step 3. Select Drainage > Network > Analyze. GEOPAK will run the storm to the preset pipe
sizes and elevations.
# Network Configuration - [System 1] M= E3
Metwork ID: 4 [Spstem 1 =] b O O¥ o Apply |
- Details
Diescription: | Outlet Mode: IDUTLET -
" alidation Cormput ations Lonck Sizss I Unlock Sisss I
nﬁ:: ‘E: ﬁn}f: il —‘ Lock Elevations I Urlock Elevationsl
I.-’-‘mal_l,lzel
Step 4. Review the changes in the Hydraulic Grade Line in Profile-1 and change the Frequency
back to the 10 year storm.
Step 5. Exit MicroStation.
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12 Reports

Objective: Review Report features.

Introduction

GEOPAK Drainage provides a number of tools to create and generate both custom reports and quick,
standardized reports. The standardized reports for Drainage Areas and Inlets are updated
dynamically as any of the components contained in the report are updated, so the impact of the
changes can be reviewed on the entire system. The Storm Drains/Links report dynamically tracks the
condition of the data and provides notification whether the data is current in the report. These
summaries are dependent on the Network computations being performed successfully and whenever
the Network is designed or analyzed, these report summaries are updated automatically.

All report functions are invoked by selecting Drainage > Tool Boxes > Reports, then identifying the
desired tool from the tool box as depicted below.

Diainag x
2|5 & % % ] <8

Tools from left to right are:

e Drainage Area Report

e Drainage Node Report — Sump

e Drainage Node Report — On Grade

e Drainage Link Report — Configuration
e Drainage Link Report — Computations
e Drainage Report Builder

e Drainage Generate Report

Of these reports, Drainage Areas, Inlets, and Storm Drains / Links are standardized reports, while the
Builder and Generate menu selections are utilized for the customized reporting capabilities. Both
standardized reports and customized reports can be viewed and subsequently, hard copy output can
be produced.

Several useful features are common in most of the standardized reports at the bottom of the dialog as
depicted in the fragment below.

Metwork:  All Metworks . ™™ ™ “Window Center

ASCII File: | Q | Ed | I~ Highlight Ao |

Network When initially activated, all components within the project are reported. The option is All
Networks. By selecting Active Network, only those components in the active network are reported.
Note in order to use this option, an Active Network must be defined prior to selecting the option. If an
Active Network is not defined, no warning message is displayed and the list box is not updated.
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Introduction

Edit (/) To edit an element directly from the report summary, highlight the desired element in the list
box, then press the Edit (/) button, invoking the specified dialog in an update mode. When the desired
updates have been made, press the Update button which closes the dialog, returns to the report
dialog and automatically updates the report with the edited information.

Highlight When the toggle is activated, double click on a line in the list box. The MicroStation
highlight color is applied to the specified item in the list for easy visual reference. Note the screen
maintains the relative window, i.e., it does not perform any Zoom In or Zoom Out commands. Note
the Window Center and Highlight toggles may be active simultaneously.

Window Center When the toggle is activated, double click on a line in the list box. The highlighted
item in the list is window centered on the screen. Note the screen maintains the relative window, i.e.,
it does not perform any Zoom In or Zoom Out commands. Note the Window Center and Highlight
toggles may be active simultaneously.

ASCII File The data may be written to an ASCII file. Manually type in the optional path and name of
the file, or utilize the Files button to select from Create Area Summary ASCII File dialog. Note the
default extension is *.sum.
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Create Customized Reports

LAB 12: Reports

Create Customized Reports

Step 1.
Step 2.

Step 3.
menu.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

5’
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Execute c:\data\geo\VDOT\drain1\LAB12_V8.EXE.

Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
Access the drainage project h17682.gdf by selecting Drainage > Project > Open from

the MicroStation menu and make System1l the Active Network using Network > Active
Network

Select from the Drainage Menu: Reports > Builder

Set the Component Report Basis to Link. Set the Component Data to From Node:

gﬂepult Builder - Untitled
Beport File

Component Beport Basiz:  Link vI ¥ Include Active Network Only

Component Data: From Mode [FM vI

s 3

Auailable D ata: Repart D ata:
FM Mode - 1D =
FM Mode - Description
FM Hade - Type Include > |
FM Mode - Librany [bem Mam
FN Mode - Library Iterm Des  Erclide |
FM Maode - Reference Chair
FH Mode - Reference PGL |
FM Mode - Reference TIM Here Up
FH Mode - Station W D
FM Mode - Dffset &l
FH Mode - Location =
FN Mode - Location v =l
Cutput
iDiefault Output File Marme: | report.cay aQ Generate |

Default Dutput File Extension: Icsv Decimal Places: 3 vI

Wiew |
Delimiter:  Caomma "I

W Include Field Mames

Select the first few variables from the Available Data column and click the Include button
to add them in the Report Data column.

Type in the Default Output File Name and Extension.
Select the number of Decimal Places: 3

Select the Delimiter to Comma. This sets the output format to a comma separated values
file. (Each variable will be separated by a comma for easy spreadsheet importation)

Save this report format for future use from Report File > Save As > :test. drf.

The Generate button commences the report creation process.
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Create VDOT Storm Calculation Sheet

Step 13.  Alternately, the View button produces an on screen display of the data.

Create VDOT Storm Calculation Sheet
Step 1. Select from the Drainage Menu: Reports > Generate.

Step 2. Select the Drainage Report Format File: Stormtab.drf located in the ...\standards\geopak
directory. Press Generate.

g Generate Report [_ =] =]

Drainane Report Format File: | ds\Geopak\STORMTAB.DRF | &

Output File Mame: | StormT ab.csy @

Generate | Yiew |

Step 3. Select Utilities > Macro > Project Manager from the MicroStation Menu.

EVBA Project Manager M= E
M= S eEl=a s 50

M ame | Description | Location |
 Default D:hEBentleyBE'w orkspaceiprojectsiwntitle., \C

4| | 2

Step 4. Load the project: StormSewerTab.mvba located in the ....\standards\geopak\ directory.

Step 5. Select the previous loaded macro and press the Macros button.

EVBA Project Manager M= E

Ded@ ar|e =
Mame | Description | Lq‘ﬁhg"ﬁ |
Default D!-m-?:i?csjl85\W0rkspace\proiects\untitle...\D

StormSew... C:ADatahGeohwdotidraind hstan... \StormS ewe
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Create VDOT Storm Calculation Sheet

Step 6. Press the Run button.

Macros. E3
b acra name: =

Macrog i | <Al Standard Prajects> j

Dezcription:

Note: The previous steps could be replaced by typing the following command in the MicroStation key-
in browser: “vba load ; vba run” and loading the StormSewer application.

Step 7. Set the drainage project and drainage report file in the Storm Sewer Tabulation dialog.

Storm Sewer Tabulation E

Drainage Project File:
| c\patalGeaivdotidraint ihi 7662, gdf C'\|

Drainage Repart File:
IC:'l,Data'l,GeD'l,vdot'l,drain1'I,St0rmTab.csv C'\l

Road: IMainIine

Project Mumber |6365

Prepared By IJohn Doe, PE

Zone oF Counky: ICampbeII

Frequency: |1|:|
| ! Generate
Metwork Mare: ISysteml Repart

Step 8. Press Generate Report.
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Create VDOT Storm Calculation Sheet

Step 9. Provide a name for the new storm tabulation Excel spreadsheet: Storm.xls

Step 10.  Open Storm.xIs with Microsoft Excel. Review the Stormtab and Spread worksheet.

A 1 B el =] | e | F | G = T I J (S [ B [ | o | p | @ | R [ s [ T | w | ¥ | w
1
2 STORM SEWER TABULATION FORM
3
| |
5 |Road: Mainline Units: Metric (S) Sheet: of
_& |Project#:  B365 X US Customary Prepared by: A M
7 Checked by:
DRAINAGE = HYDRAULIC GRADELINE S @
£ EER-R-8-
LOCATION Q AREA (ac. or ha)) = ELEVATION = z=E| E
[=] = — b3 - § w S [ =}
e | OF = =) = £ £ 58 233 s
UPPER END g BASE .g| B g = 5 CROWN ELEVATION I7 L&«
— =R w £ = — 2
=] w £ G H & = FLOWLINE ELEVATION £ =
2 2 g | composITE EZ | E = g g c| E E
CHAIN NAME £ = 2| = H = = 2| g 2
! 20 N N - Lo ls5 22|28 % |2 |e e8| I3
v LB B 2 2 |EE|3T || L | 2|35 |2522 g7 4z S
-2 F S 5 = w I 4z w = S8 = = u = - - | W @ EE <
L= g UPPER | 25 | S5 = 5 e 4| s g - o # |xE|=E Tl L | 2 |83c¢| 2
Es|yjowem| 22 |22 | 2 | F | § |zm |2z | g |E | & £ |5 |gs |85 |25|5 |8 ES4
e | stamion |5 EE(G EF AR ] | % | a8 |88 & z 2 2 E |32 |8 |F2 |5 | 7 |Beg 2
& MAINLINE 31 0.500 | 0.000 | 0.000 201670201622 | 0.48 0.956% | 3.02
D38 10| Curb 8477 887 0.30 6.10 0.169 103 201999 (2017 32| 201707 | 025 | 1.25 49
"
| 205+486.00 226 Lt 32 0806 (0210 | 0169 050% | 3.08
15 ‘ 2016.07 | 2015682 0.25 i
18 MAINLINE 33 0.500 [ 0.000 | 0.000 201772201602 1.70 3350% | 392
| DL3BB | Curh 5477 557 0.23 610 0.061 037 202101 [2018.34{2017.11] 123 | 125 o 108
o 206+86.00 | -26 ‘Lt 32 0607 | 0.100 | 0061 A BN NEE] 247% | 238
5 MAINLINE 3-4 0.500 [ D.801 0.200 | 2016.67 | 201608 | 0.49 05976% | 408
2| ¥ DI-3B 16| Curb 5477 H 837 0.22 6.10 0.568 347 |2019.34 | 2016.67 |2016.42| 025 | 1.25 o 491
- 205+86.00 | pic] ‘RI 35 0.563 | 1.002 SB[ 1E 17 | 0E 0.50% | 4480
2 TAINLINE hAH-1 i : 202062 |2017.40( 3.21 B.HI7% | 873
2| MH-12 | Junction | 51.77 524 0.10 6.10 0336 205 202389 |2021.02|2018.34| 268 | 1.25 5 165
u 207+35.00 | pric] ‘RI 3B 0000 (0.000 | 0000 01877 o017 08| 268 570% | 375
2 MAINLINE 3B 0.500 [ 0.000 | 0.000 201769201636 1.34 2B74% | 678
2 | DL3BB | Curh 5477 537 013 610 0.500 305 | 202101 201814 (201711 1.03 | 125 o 9.9c
o 206+86.00 | pid] ‘Rt 35 0860 [ 0190 | 0164 ] ESEESNEE] 207% | 429
28 MAINLINE 36 0500 [ D.000 | 0.000 2016.08 | 201669 | 0.40 0765% | 482
2| y DF3CE | Curb 56.00 68487 0.19 6.10 1.143 B97 |2019.78 | 2016.42 201616 | 0.2 15 o 79
0 206+36.00 pic] ‘RI 32 0825 [ 0.090 | 0074 0149201468 | D3 0.50% | 5.43
i TAINLINE 32 0.500 [ 0.000 | 0.000 20M4.80|2014.75] 0.05 0.306% | &5.17
x| DF3CE | Curb 18.00 5,62 0.06 6.10 1.447 882 |2019.76 |2014.83|201475| 008 | 1.75 5 12.0
- 206+36.00 | -26 ‘Lt QUTLET 0824 (0090 | 0074 SoT308[201300] D.0R 050% | 552
a4 MAINLINE 37 0.500 [ 0.000 | 0.000 202372202030 3.42 5427% | 810
35 | DI-3B 16| Curb B7.75 514 0.14 610 0336 205 |202681 |2024.14(2021.22| 2.91 125 o 145
- 208+00.00 | pid] ‘Rt hAH-1 0849 (0396 | 0336 R ENEE AR 463% | 378

Step 11.  Exit MicroStation.
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Objective:

Plan View Labeling

Review Plan View Labeling for drainage data

The Labeling automates the composition and placement of plan labels onto drawings. This interactive
tool permits the creation of very simple to complex labels using many of the following features:

Numerous Computed Text Inserts permit standardized computed values to be easily
incorporated into labels. These standardized computed values are based on the type of
element to be labeled and change as the user selects different elements. Types of elements
available for computed inserts include points, lines, arcs, complex graphic elements, COGO
features, and drainage features.

User Text Inserts facilitate the simple inclusion of user defined text strings into the label.
These User Inserts can be customized to include frequently used labeling terms and be saved
for continual use.

Standard shapes can be placed around labels and to accommodate different plan label
formats.

Standard leader lines and leader line terminators can also be utilized to create the desired
label formats.

Frequently utilized labels can be stored as Label Styles for subsequent recall. The complete
label, including computed text inserts, user inserts, shapes, and leaders, are all stored within
the Style.

Tools to edit, move, and extract labels are also provided to make manipulation and plan
changes easier.

Enhanced ASCII is supported by use of the (\) symbol.

Styles are supported, whereby often used labels and associated settings can be saved off and
recalled in subsequent sessions.

Updating options provide for efficient changing as the project dictates changes in the design.

While the labeler can be used for generic purposes, several of the fields are set up for specific
applications. The specialty modes include:

Plan View

Profile

Cross Section
Drainage

Site

Water and Sewer

Under each mode, the types of elements available to label and the associated text inserts change.
Other than this change, the remaining functionality operates exactly the same under each mode.

5’
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Plan View Labeling

LAB 13:

Plan View Labeling

Plan View Labeling

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

ngainage Labeler - Style: ___\bin\def_drg_ lzf -> Unnamed 5Style

Style Files  Options  Scale  Tools

Execute c:\data\geo\VDOT\drain1\LAB13_V8.EXE.
Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Access the drainage project h17682.gdf by selecting Project > Open from the GEOPAK
Drainage pull down menu and make Systeml the Active Network using Network >
Active Network.

To open the Drainage Labeler, select from the Drainage down menu, Utilities > Labeler:

Select the Text Tab and set the Component to “Area”

® Computed Inserts T User Inserts
L [l
SEINoar: -
Element 1D Computed Text
S tea - 1D il
32 Area - Description Space | e |
33 Area - Time of Concentration
34 i - Tc Used Clear | Delmit |
35 Area - Dizcharge
36 Area - Intensity Place Label |
i [Area - Compozite CYalue ;l e ] |
[ Highlight [ ‘window Center Mot Available

F'alams.] Shapel Leader] Hotate] St_l,lles]

Step 7.

Step 8.

1/27/2006

Select the first Element ID: “3-1”

Press the Computed Text: “Area — ID” to determine the Value. Double click the
Computed Text: Area — ID to add it to the current label.
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Plan View Labeling

Step 9. Press Return to forward to the next line of label text.
75 Diainage Labeler M= E3
Style Files  Options  Scale  Tools
Text I Params. ] Shape I Leader ] Rotate ] Styles ] 3-1
® Computed Inserts T User Inserts
L [l
G WO S
Element 1D Computed Text
32 Area - Description Space | e |
33 Area - Time of Concentration
34 i - Tc Used Clear | Delmit |
35 Area - Dizcharge
36 Area - Intensity Place Label |
i [Area - Compozite CYalue ;l e ] |
[ Highlight [ ‘window Center  3-1

Step 10.  Use the following Computed Text variables for the Area Label:

Area ID: 3-1; automatic text
Time of Concentration: Type the prefix and suffix: Tc = min
Discharge: Type the prefix and suffix Q = cfs

Step 11.  Move to the Params Tab and set the Text Preferences/Symbology as shown below:

g Drainage Labeler M= 3

Stylz Filez  Options Scale Tools

Ter:t] Params. I Shapel Leader] Flotale] Styles] %;is 00 min.
. Text Preferences / Symbolagy ———————— Q=103 cfd
Height: IW Jusohflc:atlon: -
“width: | 8.000 - I -
Line Sp.: [2.000 -
Font: [y 3 ENGINEERING =l Space | Return |
Lewel: |Level 31 hd Clear | D elimit |
Caolar: DD—;I
Weight |—1;l Place Label |
g é e Attt Latel |
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Plan View Labeling

Step 12.  Move to the Shape tab and set the Shape Preferences and Symbology as shown below:

&
Style Files  Options  Scale  Tools

Test | Params. | Shape | Leader | Rotate | Styles |
Shape Preferences

= 0 @@ & O
AN RN

Sample Dutput

Style:

g hd e

=
-1
Tc=5.00 min-
Q=103 cfd
Space | Return
Clest | Daimit

Flace Label

Step 13.  Move to the Leader tab and set the Leader Type, Terminator, and Symbology as shown

below:
5 =101 %]
Style Files  Options  Scale  Tools
Test | Params. | Shape | } %‘;£5 0 o
Leader Type Terminatar 0=1 03 cf=
o[l —
2 L {= AT
Symbalagy Space | Return |
Lewvel; |Lewel 31 hd o | Delimi |
O o — lear elimi
Style: 0 ~| Flace Label |
‘wieight: 1 x| Ly e |
Step 14.  Move to the Rotate tab and select the Element Angle option:
& [ ] ]
Style Files  Options  Scale  Tools
Test | Params. | Shape | Leader | EE | Styles | B_E i .
Sample Dutput gfisugu ]:I-ﬂln'
Text Angle : (5 5=
‘?“ Current Angle: | 0.000
I?& Element Angle
S et
Alignment Angle: s | i |
Clear |  Delimit |
Set Angle By
DF |  Element ae | Place Label |
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Plan View Labeling

Step 15.
button.

gDrainage Labeler - Style: ___\bin\def_drg_lsf -> Unnamed Style

Style Files  Optionz  Scale  Tools

Select the Styles tab. Initiate placement of the Area Label by pressing the Place Label

Itenn Selectar

f= Labels
[=r Default Labels
[A Area
[A Lirk
[A] Maode

Mew Style, . I Il pdate Sl I

Mevs Categom... | Soale: MAA

D= X [ A &

|

Style Preview

MNode and Shape Only 'l

3-1-
Tc=5.00 min-
=0.93 cf=

Space | Return |

Cear | Delimit |

Flace Label |

Sutomatic Lakel |

Move to the Text tab and select the second Area: 3-2. Note that all Computed text is

Step 16.  Place the Label as shown below:
5
e
\
\‘___
Eias
EX
- \\
q/Qb( "ol
¢ Tc=5.00 \nf
g =22 ﬁ:f .
o ¥
v
O \
% A
&
Step 17.  Create a new Style by pressing New Style, provide a style name and press OK.
Step 18.  Save the style by selecting Style Files > Save.
Step 19.
updated for the new area. Place the remainder of the Area labels.
Step 20.  Using the same procedures outlined above, place all the node labels.
Step 21.  Repeat the process for the link labels and save the link style.
Step 22.  Exit MicroStation.
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14

Automated Quantities

Objectives

Understand the computational modes of the D&C Manager for calculating
automated quantities.

Introduction

The Design and Computation Manager (D&C Manager) is a tool that enables the user to standardize graphics
elements for drafting and pay item quantities.

A D&C Manager Pay Item can be used for Node and Link items within the Drainage Library for use in
performing quantity takeoffs and applying D&C symbology. Pressing the Select button within the specific
Drainage Library Node or Link item invokes the Design and Computation Manager, in order to select the
desired Pay Item.

gDesign and Computation Manager M=l E3
Fil=  Edit Seftings Fawortez Help

g id B ¢ = %

&8 CADatahGeohwdotudraind betandardsh G eopak WD OT english, ddb j

[ Location & Design
3 Alignments
3 Baow Cubverts
23 Construction Lirmits
23 Crass Section
23 Curbing
= Drop Inlets
= D11 7O DI-2CC

DOE741 DI
006745 DI-24,
DOE74E DI-284

006747 DI-28, L= 4
006745 DI-28, L= 6
005749 DI-2B, L=8' =]

Operational Modes: Compute

Several operational modes are supported within the Design and Computation Manager; one of them is

the Compute mode.

Through the Compute mode of the Design and Computation Manager, GEOPAK offers tools that
make the completion of this task much quicker and easier. In addition, since the software utilizes the
plan view construction drawings to compile quantities, discrepancies between the drawings and the
tabulated quantities are non-existent. Chosen items within either the View or a Fence are calculated.

5’
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Operational Modes: Compute

# Design and Computation Manager [_[O]x]
Fil=  Edit Seftings Fawortez Help

& id @7 ER

&8 CADatahGeohwdotudraind betandardsh G eopak WD OT english, ddb j

i

[ Location & Design
23 Alignments
Z3 Baow Cubverts
23 Construction Lirmits
23 Crass Section
23 Curbing
[ Drop Inlets
= D11 7O DI-2CC

006741 DI-14,
00745 D24,
06745 DI-284
006747 DI-28, L= 4
005743 DI-26, L= € =

006740 DI-1

I— Q. Edents:  Active [reszign File v| Inzide v| [[E

Baszeline Reference
Chain ¥ | [<More> =] [¥ ¥ BeginStation: | s
W Range: [10000 | | EndStation: [+

¥ Hilite During Computation S vI Compute Cuantities |

Once the MicroStation plan view design file is accessed, the first step is to invoke the Design and
Computation Manager and click the shortcut button at the top of the dialog box to Compute.

The dialog box changes dynamically to reflect the compute operation.

The Design and Computation Manager dialog box is resizable. Within the dialog box, the sash (long,
thin bar between list boxes) enables the user to adjust the partition between the list and collection
boxes while the overall dialog box size remains constant. Simply place the cursor over the sash and
dynamically move.

In addition to dynamically adjusting the main dialog box to reflect the compute operation, the auxiliary
dialog box is invoked as depicted below. Note if the auxiliary dialog box was already invoked from
another operation, it dynamically changes to reflect the Compute operation.

The next step is the selection of the correct item from the hierarchy. GEOPAK computes quantities
only for those hierarchical items that are configured for the computation of quantities.

Two selection methods can be employed. The first method is to select an entire category. GEOPAK
computes quantities for every item found in the selected category as well as any child categories.
This is accomplished by double clicking through the groups until the desired category is contained in
the Content list box. Single click onto the desired category and click the Add to Collection button at
the top of the dialog box.
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Operational Modes: Compute

The second method involves the selection of individual features. This is accomplished by double
clicking through the categories until the desired item appears in the hierarchy list box. When seen in
the hierarchy list box, a single click onto the desired item and subsequent click of the Add to
Collection button places the item in the Collection box.

Several output formats are available as described in the table below.

Item Report

Comp Book

Item Tables

CSV by Item

SDF by
Element

DBMS

Table

Quantities Summary lists pay items, descriptions, units and total quantities for
located elements. File is in ASCII format.

A more detailed report that lists not only quantity summaries, but also geometric
properties such as plan view coordinates and station/offsets for located elements.
File is in ASCII format.

Contains the same information as the Item Report, but formatted in tabular form.

Quantities Summary lists pay items, descriptions, units and total quantities for
located elements. Format is in CSV format.

A more detailed report that lists not only quantity summaries, but also geometric
properties such as plan view coordinates and station/offsets for located elements.
Format is CSV format.

Very detailed information including calculated and rounded quantities, geometric
properties, pay item numbers, descriptions, station / offset values, etc. The format
is the selected database (i.e., Microsoft Access, Oracle, SQL Server, and dbase.

Places the report into the active design file.

An option button located on the left side of the Compute auxiliary dialog box dictates the Output.
Options that apply to various Output types are detailed in the table below

View / Fence

File / Preview

Description
Display
Highlight in

Computation

Compute

1/27/2006

If the View toggle is selected, only selected items that can be seen in
MicroStation view one will be computed. If the view includes area outside of
the Range, the Range will override. If the Fence toggle is selected, a fence
must be placed, and all specified graphical features, which are inside both
the fence, and the Range will be tabulated. The Fence mode is sensitive to
the MicroStation Inside, Overlap and Clip modes.

If set to File, GEOPAK creates the file whose file format is based on the
Output type and whose name is defined in the key-in field to the right of the
File option. The name can be manually entered or selected via the Files
(folder) icon. The file can be created or appended to an existing file. If
desired, a full path may be specified, otherwise, the report will be found in the
current directory.

If the option is set to Preview, the file is not created and the output is
displayed in a GEOPAK window.

Any description keyed within this field will be printed at the top of the report.
There is a maximum of 48 characters supported for this field.

These short cut icons are functionally identical to the Display mode in the
main dialog box and are discussed in the next section.

When activated, all MicroStation elements utilized in computations are
highlighted.

Commences the computation process.
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Operational Modes: Compute

Job Number GEOPAK Coordinate geometry database (GPK) file wherein the specified
chain is stored.

Chain Requires a minimum of one chain, which must be stored in the specified job
number.

Select When selected, the Chain Selector dialog box appears, wherein the user can

select the desired chain.

Range Left and right offset limits (in master units) from the chain where the
guantities will be computed. Any specified item located outside of the limits
is not included in the report

Phase Quantities can be separated into various phases, as a means to group
various pay items. Default phases include: Design, Preliminary, and Final.
Note the user can add new phases, but must be aware of naming limitations
of downstream applications (i.e., Transport links in Quantities Manager.)

Run The user may also runs as a method of grouping various quantities and / or
pay items.
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Updating Cadd Symbology

LAB 14: Automated Quantities

Updating Cadd Symbology

Step 1. Execute c:\data\geo\VDOT\drain1\LAB14_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.
Step 3. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.
Step 4. Access the drainage project h17682.gdf and make System 1 the Active Network using
Network > Active Network.
Step 5. GEOPAK Drainage can track the component quantities within the Drainage project.
Select Drainage > Project > Preferences > Plan Symbology.
Disable the Set Node Cell Symbology and press OK.
& Preferences - Plan Symbology M= E3
Optiots | Plan Yiew Parameters
Unitg Component Linear Tenut Label
Project Components .
R ainfall Parameters Aieas. = _ r
Land Use Options Pipes: = _ [
Freguency Optionz : .
Intenzity Option Rlcles - _ r
Junction Losses Culverts: = _ ||
Irlet Options
Mode Options  Nodes
Lirtk, Olptions . i5et Mode Cell Spmbology:
F'ru:nfil Dptions Inlets: E _ [
Step 6. Open the Design&Computation Manager from Applications > Geopak Road >
Design&Computation Manager.
Step 7. In the Design&Computation Manager, do File > Open and load the VDOTenglish.ddb

database.
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Updating Cadd Symbology

Step 8. Select Settings > Design in order to change the updating properties for the drainage
structure cells.

gDesign and Computation Manager 101 =l
File Edit | Settings  Faworites  Help
Display

Design

Jads\G eopakiyD0 T englizhis

Cornpute

Computation Units

Dialog
3 Cor
3 Cur Criteria Wigwer
= DropTrtets
Exizt_Structure  Existing Structure
£ DI TO DI-2CC
€3 012D TO DI-2FF
CaDI-34 TO DIACC
£ 0130 TO DI-3FF
£ DI-44 TO DI-4CC
£ D140 TO DI-4FF
Ea D& TO DI-9
3011070 DI-0C
E2 DI-10D TO DI-T0E
C3 DIF0F TO DI-H
Ca D100 TO D110
€3 DI-10K TO DIA0L
a1 TO D113 =l

Step 9. Toggle ON the Influence Graphic Cell Symbology option. Then, close the dialog box.

_lEix

— Element Connectivity

bl asirmurn Gap Tolerance I 0.50000

Deduction Tolerance : | 1.50000

— Cuztom Line Style Creation

[T Scale Factar: | 1.

— Cell Creation

Plat Szale : |1.000 / Creation Scale

ﬁ,\élnfluence Graphic Cell Level Syrmbologyi
N

Step 10.  Select from the Drainage menu: Components > Nodes > Update With Pay Items.

=
o % ey e ] B

|Update Modes with Pay Itemsl

Note: Notice the existing manhole being change to a MicroStation Construction Class element.
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Automated Quantities

Step 11.

Select from the Drainage menu: Components > Link > Update With Pay Items.
GEOPAK will use the Design and Computation Manager ddb file to update the symbology
of the drainage pipes.

x4

Automated Quantities

Step 1.

Utilize the MicroStation command Window Area to view the entire Drainage Network in
view 1.

A QA NEEADCRA 0 o] 6

x|

Step 2.

1/27/2006

&'

VDOT GEOPAK Drainage Training Manual

In the Design and Computation Manager, set the Mode to Compute by pressing the
‘calculator' icon button.

=10l x|

£ Design and Computation Manager |

File

g id

Edit  Settings Help

Favoarites

e?hﬁ

@@ C:AD atahGeotvdothdraind '\stopakWDDTenglish. =

2= Road Design
3 Alignments
23 Bow Cubverts
23 Construchion Limits
23 Curbing

i Drop nlets

3 End Sections
3 Endwalls

23 Erosion Contral
3 Ferce

23 Ground Cover
23 Guardrail

2 Junction Box
3 Manhales

23 Median Barrier
3 Median Stip
0 Mizcellaneous Features
23 Monument

3 Paved Ditches
23 Pavement

3 Fipes

A\ o
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Automated Quantities

Step 3. Highlight the Drop Inlets Category under Location&Design, then press the Add to
Collection button on the Design & Computation Manager toolbar.

gDesign and Computation Manager ] 10| =l

File Edit 3Zettings Favorites Help

A id ?_f— e‘? m ﬁ @

e CADatahGeohydothdraind '\standalds'\GeopakWDDTmﬂ“ h ddh |
[ Road Design |P.dd Highlighted ko the Collectinnl
3 Alignments
23 Bow Cubverts
23 Construchion Limits
23 Curbing
i Drop nlets
3 End Sections
3 Endwalls
23 Erosion Contral
3 Ferce
23 Ground Cover
23 Guardrail
2 Junction Box
3 Manhales |

Step 4. Set the Compute dialog as shown below.

EPIan Quantity Computation

Jabe 10T S
Bazeline Reference
MHaone "I
¥ Hilite During Computation I vI Compute Quantities
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Automated Quantities

Step 5.

Step 6.

5’

Press the Compute Quantities button to start the calculation.

£ Computation Results M= B3

Item | Description | Quantity | Unit | Export |
300393 DI-3B, L= 10 1.0000 Ea
300405 DI-3C, L= F 2.0000 E&
300391 DI-3B, L= & 2.0000 Ea
300339 DI-3B, L= 1§ 2.0000 E&

Furis |

Export Format: _|tem Report 'II @ Create Vl Enport I

Flizse: | DesianEstimate

j Dizsplay |

Exit MicroStation.
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Automated Quantities
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15 Culverts

Objective: Review Culverts.

Goal: Review the necessary data input required for the design of Culverts.

Introduction
GEOPAK Culvert is a powerful tool for the design and analysis of culvert structures. Located within
GEOPAK Drainage, the Culvert tool can leverage data from a coordinate geometry database (GPK), a

site database file (GSF), the drainage database file (GDF) or a binary TIN file. This enables the user
to utilize roadway and / or storm sewer data, both existing and proposed.

Invoking the Culvert Tool

The Culvert tool can be accessed by selecting Component > Culvert from the main Drainage menu.

Dia =l
S s

Previously stored culverts are displayed in the list box for easy selection and modification. Four icons
are supported (from left to right):

e Add Culvert — invokes the add culvert dialog.

e Modify Culvert — invokes the culvert dialog populated with data for the specified culvert in the
list box.

e |dentify Culvert — when pressed and a previously stored culvert is selected on the screen,
the culvert is displayed in the list box.

e Delete Culvert — deletes the culvert in the list box.

When the Add Culvert button is selected, the dialog depicted below is displayed. A prerequisite to
storing culverts is a headwall must be stored within the Node options in the specified Drainage Library.

Add Hew Culvert

MName: |

If I Cahicel |
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Invoking the Culvert Tool

The Culvert dialog is used for adding, editing, or deleting Culverts.

£ Culvert ME

Cubvert|D: 4 [Culveti =] B —
Descriptior: | v = [zl
 Details
[ElvertBratie I Owertopping I Computations
Paraneters I Canfiguration I Headwall Lacation
 Discharge r Tailwater
User Supplied "I User Supplied "I
Design  Digcharge | T ailwwater Elewation
] ]
X X

The dialog consists of three fields at the top, and six tabs. The fields at the top remain regardless of
which tab is selected. As each tab is selected, the dialog changes dynamically to reflect the selected
tab. Only the culvert ID and description are constant while manipulating tabs. These tabs include:

o Parameters: Defines the design Discharge and Tailwater as well as the Discharges and
Tailwater to be used for analysis.

e Configuration: Defines the properties of the culvert including the culvert shape, material, size,
number of barrels, roughness coefficients, and entrance type.

e Headwall Location: Defines the location and reference information for the culvert.
e Overtopping: Defines parameters used in the calculation of overtopping flow.

e Computations: Provides for any combination of culvert, tailwater, and/or overtopping
calculations and allows for output to an ASCII file.

e Culvert Profile - Not available in the current version.

The minimum requirements for storing a culvert are completion of the front three tabs: Parameters,
Headwall Locations, and Configurations.
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Culvert Placement in Plan View

LAB 15: Culverts

Culvert Placement in Plan View

Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

1/27/2006

Execute c:\data\geo\VDOT\drain1\LAB15.EXE.
Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Access the drainage project h17682.gdf by selecting Drainage > Project > Open.

Select Drainage > Tool Boxes > Main. Drag the Culvert icon from the Drainage tool
palette.

Drain ey
E2] i
] )
a7,
E=I
%44

v )
R
W,

The culvert toolbar will be invoked. Click the Add Culvert button.

| Drai x|
VY

Enter the Culvert Name as: Culvert 1 and Click OK.

Add New Culvert

hame: [ Culvertl

Drescription: I
Ok I Cancel |
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Culvert Placement in Plan View

Step 8. The Culvert dialog will open as seen below:
£ Culvert M= B3
IC: 4 Il:ulverﬂ - » —
Apply
ription | v+ ¥ EHE _I
[ElvertBratie I Owertopping I Computations
Paraneters I Canfiguration I Headwall Lacation
 Discharge r Tailwater
User Supplied "I User Supplied "I
Design  Digcharge | T ailwwater Elewation
] ]
bt bt
|EI.DDD |EI.DDD
Step 9. Enter the culvert discharges.
E[Zulvert M= B3
Culvert ID: 4 Il:ulverﬂ - » —
Apply
Descriptior: | v+ ¥ EHE _I
- Details
[Euliert Frafile ] Overtopping I Cormputations
Parameters I Configuration I Headwall Location
~ Digcharge ~ Tailwater
User Supplied vI User Supplied vI
Dezsign  Discharge T ailvsater Elevation
¥ 7R.O00 ] ]
120.000
X X
i
| 75.000 | 0.000
Discharge: Keyin 75 cfs and click the Add List Item button. Keyin 120 cfs
' and click the Add List Item button.
D95|gn Double click next to the 75 cfs within the design column.
Discharge:
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Culvert Placement in Plan View

Step 10.  Define the Tailwater:

gl:ulvert M= E3
Culvert ID: 4 Il:ulverﬂ vl [ 3 —
¥ & = Apply |

Descriptior: |

~ Detailz
[ElvertBratie I Owertopping I Computations
Paraneters I Canfiguration I Headwall Lacation
 Discharge r Tailwater
User Supplied "I Cormpute "l Estract Crozz Section |

Design  Digcharge Slope %: | 4.000 M Walue: | 0.040

------ d Adiust Tallwater Depih; [0.000
120.000
% Distance Elevation | A
[l
Q
X
[75.000 [0.000 [o.o00 =
Slope: 4.0 %
N Value: 0.040

Step 11.  Click the Extract Cross Section button. Set the Drape Element on Model/TIN and set to
TIN File. Then select survey.tin

gDefine Culvert Tailwater Cross Section

: o |
Section l Symbolog_l,ll
Drape Element on bodel / TIM "l TIM File Vl |survey.tin aQ
Select Elemant I Place Element I
-~ Extracted Profile
Frofile D Culvertd Description:
Hariz. Scale: I'ID.DDD
Wert, Scale: |1.EIEIEI i
fax. Elevation: |2D23.84D =
&
Min. Elesation: |2DD?.412 =
Max. Station;  0.000 b
Fin. Station;  0.000
Flage Fafile
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Culvert Placement in Plan View

Step 12.  Click the Place Element button to locate the postion of the tailwater profile to extract.
Place a line in a location similar to that shown below:

Step 13. The Define Culvert Tailwater Cross Section dialog will now contain the profile along the
element placed representing the channel cross section at this location.

gDefine Culvert Tailwater Cross Section M= 3

QK. | Cancel |

l Symbolog_l,ll
Drape Element on Model / TIN v| TIM File Vl | survey.tin Q

Select Element I Place Element I

- Extracted Profile
Profile [D:  Culvert] Description:

Hariz. Scale: IW
Wert, Scale: W
Max. Elewvation: IW
Mir. Elewvation: Im

Max. Station; 59176
Fin. Station;  0.000

—~ @ e« @ I

Place Profile
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Culvert Placement in Plan View

Step 14.  Click the OK button and the main culvert dialog will open again. The coordinates of the
profile will be populated.

i
Cubvert ID: 4 IEuIverl'I =1 » —
¥ ¢ =] Apply
Description: | _I
- Details
[Euliert Frafile ] Overtopping I Cormputations
Parameters I Configuration I Headwall Location
~ Digcharge ~ Tailwater
User Supplied vI Compute vI

Dezsign  Discharge Slope Z: |4.DDD

----- a Adiist T ailwater Depth: [0.000
120.000
e Diztance Elervation ﬂ A
0.000 2016466
o 8653 2017.104
10.043 2016521 ;l »
| 75.000 [ 0.000 | 0.000 =
Step 15.  Activate the Configuration tab to define the type of Culvert.
E[Zulvert M= B3
Culvert 1D: 4 [oulvert] -1 » —
Apply
Descriptior: | v+ ¥ B20HE _I
~ Detailz
[ElvertBratie I Overtopping I Computations
Paraneters I Caonfiguration I Headwall Lacation
7 Enlrance Type Shape:  Circular "I

Material  Concrete ™

Cubvert Size

Library ltem vI |24 Inch Dia. Circular =]

Headwall square Mumber of Bamels: 1 vI
edge Roughness: ID.EI13
R aelect Enfrance... Entrance ke 0500 B

Shape: Circular

Material: Concrete

Library Item: 24 inch Dia. Circular
Manning’s 0.013

Entrance Type: Headwall Square Edge
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Culvert Placement in Plan View

Step 16.  Activate the Headwall Location tab to define the location of the upstream and
downstream headwalls (nodes).
Type: Plan View
Reference Chain: Mainline
TIN File: Survey.tin
Step 17. Locate the Upstream Node by clicking the Dynamic Place button and setting the
upstream node at a location similar to that shown below:
= Culvert M= B3
Culvert 1D: 4 [Culvert] =] » —
Apply
Descriptior: | v+ ¥ EHE _I
~ Detailz
[ElvertBratie I Owertopping I Computations
Paraneters I Canfiguration I Headwall Lacation
Type:  Plan Yiew "l TIM File Vl Isurvey.tin aQ [Ereate Frofile |
 Upsztream Headwall  Downztream Headwall
Reference Chain: IM.-’-‘«INLINE vi Reference Chain: IMAINLINE vl
Mode ID: Culvertl-UP Mode 1D: Cubvert1-DM
u L |
Library ltem: IE\A-"242-1 VI Library ltem: IEW242-1 vl
Tangent to Ref. Chain '| w2 Tangent to Fef. Chain 'l o
Chain Sta: [ 206+72.00 [~ Mirmar Cell Chain Sta: | [~ Mirmar Cell
™| Offset: [45.514 +Angle: [90.000 ™| Offset: [] +Angle: [0.000
Inwert Elev.:  TIN / Model vI 206.594 Inwert Elev.:  TIN / Model vI 0.000
Dynamic Place | Kevin Place | Dynamic Place | Keyin Place | |
Step 18.  Locate the Downstream Node by clicking Dynamic Place under the Downstream Node
group.
Ll
Culvert ID: 4 Il:ulverﬂ - » —
Apply
Descriptior: | v+ ¥ EHE _I
~ Detailz
[ElvertBratie I Owertopping I Computations
Parameters I Configuration I Headwall Location

Type: FlanView ~| TINFile |

I Furve.tin Q Create Profile |
r Downstream Headwall

~ Upsztream Headwall

Reference Chain: IM.-’-‘«INLINE VI

Mode [D:  Culvert1-JP

n
Library Item: IE\A-"242-'I vi

Tangent ta Ref. Chain "l #
Chain Sta.: I2EIE+?2.DD ™ Mirror Cell
I Offset: [45.574

+ Angle: I 90,000

Reference Chain: IMAINLINE vl

Mode ID:  Culvert]-DN

|
Library Item: IEW242-1 vl

Tangent to Bef. Chain Vl #
Chain Sta.: |2DB+F"2.EIEI ™ Mirror Cell
[ Difget: |-55.DDD + &ngle: I-SD.EIEIEI

5’

Imwert Elew.: TIM / Model vI 2016.594 Imwert Elew.: TIM / Model vI 2013.256
Dynamic Place | Kevin Place | Dynamic Place | Keyin Place | n
VDOT GEOPAK Drainage Training Manual -
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Culvert Placement in Plan View

Step 19. Set the Elevations for both the Upstream and Downstream Nodes by toggling the
Elevation source to TIN/Model. This will extract the elevations at the headwall locations
with information from the TIN file.

Step 20.  Once the Nodes have been located and the elevations set, the Culvert can be added to

the project. Click the Apply button and the culvert will be drawn to the symbology in the
Preferences and labeled.

Step 21.  The information to this point is enough to check the culvert computations. Activate the
Computations tab. Toggle on the option to view the Culvert calculations. Click the
Compute Culvert button to perform the calculations.

g[:ulveﬂ !E[E
Culvert ID: 4 |cmvaﬂ =1 » —
EE a4 =] Apply
Description: | _I
- Detailz
Parameters I Configuration I Headwall Location
[Eulert Brofile I Owertopping I Computations

Culwvert Analyvsis Results for culwvertl

Circular

Concrete

24 Inch Dia. Circular
Rize = 2.000

Humber Of Barrels = 1
Length = 148 795
Slope = 0.026

Cutput
Compute [¥ Culvert [~ Dutput to ASCI: Create | e |
Culvert [~ Tailwater

[~ Overtapping | culivertihout ] L
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Culvert Adjustment in Profile View

Culvert Adjustment in Profile View

Step 1. Select the Headwall Location tab.
E[Zulveﬂ M= E3
Culvert ID; 4 [Culvert] -1 » —
¥ v ¥ =] Apply
Descriptior: | _I
-~ Detailz
e el I Overtopping I Computations
Parameters I Caonfiguration I ] q
Tupe:  Plan View Vl TIM File "l W Q, Create Profile |
~ Upstream Headwall — Downztrearn Headwall
Reference Chain: IMAINLINE vl Reference Chain: IM.-’-‘«INLINE vi
Mode 1D: Cubvert1-UP Mode ID: Culvertl-DM
L | u
Library ltem: IEW242-1 vl Library ltem: IE\A-"242-1 VI
Tangent to Ref. Chain 'l Tangent to Ref. Chain '|
Chait Sta.: |208+?2.DD ™ Mirrar Cell Chain Sta.: |2DE+T-"2.DD ™ Mirrar Cell
[ Dffset: |45.814 +Angle: ISD.DDD ™ Difset: |-55.DDD +Angle: I-SD.DDD
Irvert Elev.:  TIM / Model vI 2016.554 Irvert Elev.:  TIM / Model vI 2013.550
Dynaric: Place | Keyin Place | Dynaric: Place | Kevin Place | |
Step 2. Press the Files button and select : Proposed.tin. This is a proposed dtm file created by

the Roadway Designers. It incorporates the existing ground data plus the designed cross

sections of the project.

g Culvert M= 3

Cubvert ID: 4 IEuIverl'I =1 »

Type: Planview ¥ | TIM Fils

 Upsztream Headwall

Reference Chain: IM.-’-‘«INLINE vi

Mode ID: Culvertl-UP

Library ltem: [Ew2421 =l -

Tangent to Ref. Chain '| o
Chain Sta.: |2DE+T-"2.DD [~ Mirmar Cell
[ DOffset: |45.814 + Angle: ISD.DDD

Description: | v % = Apply |
- Details
[Eulvert Frafile ] Overtopping I Computation:s
Paraneters I Canfiguration I n

Vl I propozed.tif aQ

Create Profile |
~ Downiztreann Headwall
Reference Chain: IMAINLINE vl

Mode 1D: Cubvert1-DM

Library tem: [Ewi2421 =l -

Tangent to Ref. Chain 'l o
Chait Sta.: |208+?2.DD [~ Mirmar Cell
[ DOffset: |-55.DDD + Angle: I-SD.DDD

5’

Inwvert Elew.: TIM / Model vI 2016.534 Inwvert Elew.: TIM / Model vI 2013530
Dynamic Place | Kevin Place | Dynamic Place | Keyin Place | |
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Culvert Adjustment in Profile View

Step 3. Press the Create Profile button.
gl:ulvert M= E
Culvert 1D: 4 [Culvert] =] » —
¥ & =] Apply
Descriptior: | _I
~ Detailz
[ElvertBratie I Owertopping I Computations
Parammeters I Canfiguration I
Type:  Plan View "l TIM File Vl W aQ Create PIDFEE |
~ Upstreamn Headwall ~ Downiztreann Headwall
Reference Chain: IM.-’-‘«INLINE vi Reference Chain: IMAINLINE vl
Mode ID: Culvertl-UP Mode 1D: Cubvert1-DM
u L |
Library ltem: IE\A-"242-1 VI Library ltem: IEW242-1 vl
Tangent to Ref. Chain '| w2 Tangent to Fef. Chain 'l o
Chain Sta.: |2DE+T-"2.DD [~ Mirmar Cell Chait Sta.: |208+?2.DD [~ Mirmar Cell
[ DOffset: |45.814 + Angle: ISD.DDD [T Oiffset: |-55.DDD + Angle: I-SD.DDD
Inwert Elev.:  TIN / Model vI 206.594 Inwert Elev.:  TIN / Model vI 2013.590
Dynamic Place | Kevin Place | Dynamic Place | Keyin Place |
Step 4. Adjust the profile station, elevation and symbology.
g[ﬁleate Plan ¥iew Culvert Profile M= E3
: ] | Cancel |
Section l Symbolog_l,ll
Drape Element on bodel / TIM "l TIM File Vl |prnpnsed.tin aQ
SelechElEment I Flaee Elemert I
- Extracted Profile
Frafile ID: - Culvert Dezcription:
B Horiz. Scale: |25.EIEIEI
Wert, Scale: |5.EIEIEI R
=-...| Maw. Elevation: [ 2025 225 e
Min. Elesation: |2D'I 3.000 -
Max. Station; 120,814 t
Fin. Station;  0.000
= P Erie
Step 5. Press the Place Profile button and place the profile in the dgn file.
Step 6. Press OK when done.
Step 7. Press Apply to show the culvert in Profile View.
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Culvert Adjustment in Profile View

Step 8. Change the type of culvert placement to Profile View, and press OK at the prompt.

Ll

Culvert ID: 4 Im [ 2 —_
Descriptior: | vy @ = ﬂl
 Details
[ElvertBratie I Owertopping I Computations
Paraneters I Canfiguration I Headwall Lacation

¥ Plan Wiew

TIM File vI Iprnpnsed.tin aQ Create Profile |

~ Downiztreann Headwall

Reference Chain: IMAINLINE vl

Mode ID: Culvertl-UP Mode 1D: Cubvert1-DM
u
Library ltem: IE\A-"242-1 VI Library ltem: IEW242-1 vl
Tangent to Ref. Chain '| w2 Tangent to Fef. Chain 'l o

Chain Sta.: |2DE+T-"2.DD [~ Mirmar Cell Chait Sta.: |208+?2.DD [~ Mirmar Cell
[ DOffset: |45.814 + Angle: ISD.DDD [T Oiffset: |-55.DDD + Angle: I-SD.DDD
Inwert Elev.:  TIN / Model vI 206.594 Inwert Elev.:  TIN / Model vI 2013.590

Dynamic Place | Kevin Place | Dynamic Place | Keyin Place |

Step 9. Using the Place button adjust the location of the upstream and downstream headwall.
The location of the headwall could be done dynamically by moving your cursor close to
the circle marking the inverts of the culvert in profile view.

£ Culvert ME
Cubvert ID: 4 Im [ 2 —
Description: | R = ﬂl
 Details
[ElvertBratie I Owertopping I Computations
Paraneters I Canfiguration I Headwall Lacation

Typ Prafile Wiew ¥ | TIN File | Iprnpnsed.tin Q Create Profile I
 Upsztream Headwall  Downztream Headwall
Reference Chain: IM.-’-‘«INLINE vi Reference Chain: IMAINLINE vl
Mode ID: Culvertl-UP Mode 1D: Cubvert1-DM
u
Library ltem: IE\A-"242-1 I Library ltem: IEW242-1 vl

Drape Adngle: 338181 + Angle: BEI i Drape Adngle: 338181 + Angle: I 360,000

[ Irevert Sta.: |1D.EIEIEI [ Irevert Sta.: I 110814 é
[ Invert Elev.:  [2016.534 [ Invert Elev.:  [20135390
tion OF

Chain Sta:  206+72.00 Chain Sta.:  206+72.00
Chain Offzet. 45814 Chain Offget;  -55.000
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Culvert Adjustment in Profile View

Step 10.  When done press the Apply button to reset the location of the culvert in profile and plan
view.
#933
Z@AZE
=gz ’! - 'L__,..,....- ----- - = = e = - -"‘
xaza —"\
e H — -
!! ‘\
ZOIE r 4 %
] 3 Y
2017 ] LS
LY
zale 3 =
ode [0 cutvent-UF \
Nade D) dculverti-DN
i a 11 2 I 4a 5@ (=" =] ap el 1R 120 L
Step 11.  Press the Computations tab and update the calculations.

Step 12.  Exit MicroStation.

5’
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Culvert Adjustment in Profile View
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Special Ditch Profiles

Objectives Review the concept of how to create a special ditch profile for proper
drainage in GEOPAK and review the tools to automate this process.

Introduction

The creation of a special ditch profiles requires the usage of different tools within the GEOPAK software. The
designer should be able to review the proposed cross sections provided, extract an existing ditch profile and
then adjust it to create a proposed ditch profile.

We will explain the major tools inside GEOPAK used to automate this process.

Cross Section Navigator

Project Manager Not accessible from within Project Manager
Tools e
Ay Gie| o EEL 4 A [ Tat | et =
e o Sl L S BV B R S %ﬁf‘
Menu Bar Application GEOPAK Road > Cross Sections > Navigator

The Cross Section Navigator tool is used to view and traverse between cross sections. It can also be
used to draw cross section information.

When the Navigator is invoked, the following dialog box appears.

Cross Section Navigator - MAINLIME - Scale TH: 1V

287+00.00 i | S9 4 @ P PR ‘ B B ﬁ‘ %5 | I

The user can scan through the cross sections by either choosing the station from the drop down list,
or by using the First Section, Previous Section, Next Section, or Last Section icons (arrowheads). The
Reset Navigator icon window centers the current station to the view.

The Open View Control Dialog Box enables the user to open several windows to

I view different portions of the cross section at the same time. The user can view the
whole cross section in view 1, the left side in view 2, and the right side in view 3, etc.

Cross section elements can be added or modified using MicroStation tools or GEOPAK cross section
drawing tools, as detailed in the table below.
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XS Reports

DP Offset Elevation

DP Delta Distance
Slope

e

XS Active Angle
Tool

¥

Draw XS Line

XS Reports

Data points at a given offset/elevation, or find the offset/elevation of the
cursor location.

#5 DP Offset Elevation - MAINLINE s 3
Cursar

Eleration DDDD Igi >< Elevation 0.000
Difset [0.000 Offset  0.000

Draws a line at a given horizontal distance and slope.

EDP Delta Distance Slope - MAINLINE [H|E] E3

Delta Horizontal Distance | 0.000

Slope [rur:rise I I 1.000 I 1.000

Sets the active angle to the given value. If a MicroStation tool is used with
the active angle option, this value is used.

# %S Active Angle Tool - MAINLINE S 3

fype Slope untize] | [T000 | - [1.000 SelMl

Draws a cross section line. The length and/or slope can be specified.

g Place X5 Line ME E

n | 269,367

r ope [rurrse | |3304 | 1.000

Objectives

Create various cross section reports:

- for plan use (design elements and quantities)

- as input for other programs and/or applications of GEOPAK
- for construction layouts.

Create and draw construction limits in the plan view file.

Project Manager

Reports and XS Quantities
Limits of Construction

Tools

T ¥

Cross Sections
i ez

211

bt Gt

P

ﬂﬁv@lﬁw e
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XS Reports

The GEOPAK Cross Section Report Utility can extract up to
sixteen different reports from original and design cross-
sections. For each report generated, the user must set the
parameters of the existing and/or design cross sections.
GEOPAK also provides an option to make custom headers for
each of the reports via the User pull down menu.

Custom Header

#&'XS Rep... HE E3
User

From the XS Report dialog box, select User > Preferences. A
Report Header dialog box will appear with all options ghosted
out. To activate the individual fields simply toggle on the box
next to the desired field. Once you have completed the dialog
box, the information will be saved as an .hdr file. This allows
for the creation of a separate header for each type of report.
The tolerance field determines the maximum gap allowed
between cross section elements.

# Report Header M= E3
File
D kR =] vI

| MasterHeaderd] |
[ MesterHeaden |
| MesterHeaderd |
¥ Mumber Page

Talerance I 0.7 00000
Fiadius of Display Circle; I 4000000

™ Adijust Output File Extension &ccording to Fepart

Blue and Red Top

Based on the dialog box settings, GEOPAK determines the offset and elevation of a slope and its
breakpoints. Blue refers to the top of pavement and Red is the top of subgrade. The user must
determine this by indicating text and level, color, weight and style for each surface.

Clearing

5’

&%5 Rep.  MEE

[REY

Clearing |
Closure |
DTHM [nput |
DT Prop 30 |
HEC-2 |
HEC Ras |
fulti-Line |
Prafile Grade |
Fiadial Staking |
RT40 |
Seeding |
Slope Stake |
Staking Detai |
WSPRO |
RS List |

" Hilite

The Clearing Report is useful for obtaining clearing and grubbing quantities. For each station,
GEOPAK will list the clearing distance on each side of the chain and the width of any exception.
You can obtain the results in the appropriate units. Toggle boxes for Cut Slope Rounding,
Additional Clearing in Cut and Fill, and Minimum Clearing Width are provided for increased control

over the output.

GEOPAK can also generate quantity sub-totals based on the value specified in Sub Every.
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XS Reports

To use the Except Width option, you must have an existing ASCII file that includes the Beginning
and Ending Station and Exception Width.

Once everything is set, you can output the information to an ASCII file

Closure

The Closure Report provides information on the intersection point between the user-defined
proposed finish grade and existing ground. In addition to the ASCII report, the designer may
instruct GEOPAK to close any gap either by drawing a vertical line between the endpoint of the
proposed finish element and the existing ground or extending the slope of the last proposed
element to intersect existing ground. The procedure will not extend existing ground. The
Closure Report can be accessed within any MicroStation cross section file by selecting
Closure from the main XS Reports dialog box.

DTM Input

This process generates XYZ coordinates from cross section elements and places this
information into an ASCII file for use by the DTM portion of GEOPAK. To use this dialog box
simply enter the .gpk job number, chain name and station range. GEOPAK will read the cross
section elements based on level, weight, color and style.

DTM Proposed 3D

This report is similar to DTM Input except that you can set both original and proposed cross
sections at the same time. This report also differs in that it makes break lines across the cross
sections.

HEC -2

This process reads cross section elements and formats the information in an ASCII text file
suitable for use in the HEC-2 hydraulic program.

HEC RAS

This process reads cross section elements and formats the information in an ASCII text file
suitable for use in the HEC RAS hydraulic program.

Multi-Line

5’

This report is useful in creating cross-sections for staged construction. Begin by entering the
job number, chain name and station limits. Primary cross section element parameters must be
completed before secondary element parameters. This is important due to the order in which
GEOPAK reads the information. Once all the parameters have been entered, the new cross
sections may be drawn to the design file or you may choose the display only option. An ASCII
text file will be generated.
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XS Reports

Profile Grade

The Profile Grade Report is one of the most versatile reports available. It prints existing ground
and design grade elevations and low point elevations for each cross section. Additionally, this
report has the ability to search either for the low points or any text string that you specify and create
horizontal and vertical alignments and store them directly into the .GPK. Horizontal alignments
created from this report will have no curves.

Radial Staking

The Radial Staking Report is a specialized report created for the U.S. Federal Highway
Administration (FHWA).

RT 40

The RT 40 Report produces RDS based RT40 data. To use this dialog box simply fill in the job
chain name, stationing range and the parameters of the cross section elements you wish to use.

Seeding

Other than the usual entries, the user must enter the parameters of the elements to be seeded.

This dialog box includes slope and subtotal options as well as a way to limit the number of
segments read (By-Pass Segments). The user may also establish additional seeding
specifications (Additional Distance).

Once all of the settings are complete, the report will produce seed or sod quantities written to an
ASCII output file for use in plan quantities.

Slope Stake

The Slope Stake Report is a special format report developed for the FHWA. This report
generates offsets, elevations and superelevation information for each cross section. To generate
this report fill in the usual cross section parameters plus Subgrade and Hub Staking information.
When complete, push Apply and the report is written into an ASCII file.

Staking Detalil

5’

The Staking Detail Report determines the tie down point between the proposed finished grade
and the existing ground. GEOPAK will list the right and left offset, elevation, and slope of the finish
grade and superelevation rate for each cross section. To create this report, fill in the project
information and desired cross section elements’ parameters. Once complete, you have the choice
between two formats, a FHWA ASCII report or a Montana DOT report (includes ditch elevations).
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Vertical Alignment Generator

WSPRO

This report takes the cross section elements and turns them into an ASCII file for use as input in
the WSPRO hydraulic analysis program.

XS List

This report creates a listing of elevations and offsets for each cross section element according
to user-defined parameters. You have the option of creating either an original cross section list
or a design cross section list. These reports are very similar to RDS cross section lists.

Vertical Alignment Generator

Objectives To create and store vertical alignments using the Vertical Alignment
Generator.

Project Manager Vertical Alignment

Tools

| Horizontal =]
KR AAB A B

GEOPAK has a variety of tools for generating and storing a proposed profile. Those tools include:

The Vertical Alignment Generator (VPI Based) is a GEOPAK tool that can graphically
create and modify proposed design profiles or modify an existing ground profile. The
designer can generate a profile based on VPI data, design speeds, stopping sight distances,
and K values. These operations may be accomplished through a dialog box and/or by
dynamic manipulation of graphic elements.

A profile may also be created with Coordinate Geometry (COGO) input (key in commands).
In addition, there are VC commands that compute and display vertical geometry and the
parameters associated to aid in the development and generation of vertical alignments used
in conjunction with Store Profile commands. VC commands define parabolas for various
combinations of stations, elevations, grades, slopes and the rate of vertical curvature (K
value), and also define the tangents between two parabolas or between a parabola and a
point.
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Vertical Alignment Generator

Accessing

When selecting the Vertical Alignment generator, the first dialog
box that appears is labeled Settings, as depicted here. The
entries in this box set the parameters and define the location
within the design file where the profile components are to be
displayed. All fields must be completed before the design
process can begin. Once the OK button is pushed, the Vertical
Profile Generator dialog box appears.

Note: This tool also utilizes the cell that was drawn in the
previous exercise by using the Identify Cell button.

Using the Vertical Alignment Generator

Job Mumber: [107 Q

Operator Code; Ivd
FGL Chain: |Mﬁ3«INLINE vl

- Location and Scales

Harizontal 5cale: IW
Vertical Scale: IW
Reference Station: IW
Reference Elewvation: Im

| 394430380

: [85.981685
- Profile Cell
Draw Cell at | Identify Cell |
0K | Cancel |

This tool enables a user to load a previously stored profile or create a new profile. You will notice the
dynamic changes in the dialog box throughout the vertical alignment design.

ngﬁle Generator [K Value Table: Kvalues_1990english_kvl]

File Toolz Uszer

|| o -

o -

Elevvation:

Dwnamic |

ngfile Generator [K Walue Table: Kvalues_1990englizh. k] M= E3
File Toolz Uszer
W1 W2 Wl 3
Bk Grade: [15.3453 | O~ Station: [283+59.75 O ™ FdGrade: [147322 0 |
L: IW Inzert Elevatior: IW D ] Insert L: W
Statinn: 285+50.63 Befare Dyramic | Delete | After Statinn: 294+13.42
Elewation: 1919.24 Elewation: 191519
I Wertical Curve
] 0. 16302
Station: 286+58.97 Speed: 26 w|L [E0167 | HF Station:  285+65.50 Station:  232+60.53
Elewation: 193587 K. | 20.0000 HF Elewation:  1959.42 Elewation:  1937.71
Prev | 1[4 | 3 Mext |

Various design parameters must be defined prior to designing a new profile; which are discussed in
the options supported under the three menu options; File, Tools, and User.
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Vertical Alignment Generator

File

Tools

User

Clear - clears the profile display from MicroStation graphics and removes all VPI's from
the dialog box.

Draw - write the graphic elements of the profile to the MicroStation file.

Load - retrieves a previously stored profile from the coordinate geometry database
(.GPK)

Save - stores a new profile or updates (redefines) a previously stored profile under the
same name.

Save As - is used to store the profile or to save a modified profile under a different
name.

Exit - ends the process.

Critical Points - Vertical curves may also be defined by one or two critical points — i.e.
the curve will pass through these points If mathematically solvable, the vertical curve
will be drawn and the design speed display adjusted to fit the current parameters.

Issue Data Point - Permits the user to type in stations and elevations, issue a data
point that can be part of a MicroStation place line, place a cell or perform other generic
operations. This is useful in displaying visual references within the profile that need to
be considered in design of the vertical profile.

Preferences - sets the rounding parameters for each of the items listed in the dialog
box. Also contains a toggle that will force the dialog box to window center the view on
the current VPI.

K Values - is a table of stopping sight distance K-values for crest and sag conditions
for various design speeds. These values are based on the AASHTO Green Book.

Settings - recalls the Settings dialog box that first appeared upon initializing Vertical
Layout.

Creating A New Profile

Note: The enter/tab key must be used to ensure values are accepted.

A new profile can be created with the following steps:

Step 1.

5’

1/27/2006

Place the first VPl using one of the four supported options.

Type station and elevation of the VPI into the appropriate fields in the Profile
Generator dialog box.

Enter station of VPI as precision input (type in value), and allow the elevation to be
defined through dynamic cursor placement on screen.
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Vertical Alignment Generator

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

e Elevation is defined via precision input, and the station is defined through dynamic
cursor placement on screen.

e Both values for the VPI can be established dynamically on screen by clicking on the
Dynamic button and placing a DP in the view at the desired station and elevation.

Define ahead (or back tangent)

Station, elevation, grade and length parameters may be defined via precision input,
dynamic manipulation or a combination of both.

Define remaining VPI’'s and Grades

A repetition of Step 2 with an option to insert VPI's between two existing VPI’ s.

Define Vertical Curves

Simply define the design speed from the Speed option button and GEOPAK will reference
the K-value table and draw the vertical curve. If a curve overlap occurs, an overlap

message will be displayed in the dialog box along with the overlap length. Length of
Curve or K-value may also be keyed in.

Adjusting Curve Lengths

The vertical curve can be modified by directly keying in either the K-value, curve length or
defining the design speed in the dialog box. You will see the values computed
automatically adjust to reflect the results of any modifications.

Save the Profile

Click File > Save As to name and save the newly created profile. The names of profiles
are any 1-9 alphanumeric characters.

Precision Placement Options

Options available for creating or modifying vertical curves, VPI's and grade lines:

e OFF - Values change.

e INC (Increment) - Ensures that the designated profile parameter will be adjusted as
defined in the Preferences dialog box.

e LCK (Locked) - Forces selected operations to maintain the designated profile
parameters.
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Reviewing the Roadway Cross Sections

LAB 16: Special Ditch Profiles

Reviewing the Roadway Cross Sections

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Execute c:\data\geo\VDOT\drain1\LAB16_V8.EXE.
Open c:\data\geo\vdot\drain1\d17682xsmainline.dgn

Select the Cross Section Navigator tool from Applications > GEOPAK Road > Cross
Sections > Navigator or from the Road tools palette:

L
I

Use the Cross Section Navigator to browse and check the elevations of the ditch at the
right side of the alignment.

o
ik,

P

Exit the Cross Section Navigator when done.

Extracting a Ditch Profile from Cross Sections

Step 1.

Invoke the Road Tools tool frame from the MicroStation menu bar by selecting
Applications > GEOPAK Road > GEOPAK Road Tools.

L=

L1+t
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Extracting a Ditch Profile from Cross Sections

Step 2. Access Project Manager using the Project Manager icon from the Road Tools tool frame.

P

Step 3. Select the Project: d17682.prj located in c:\data\geo\vdot\drainl and click OK

# Project Manager M= E3
Projects  Directory  Admin
C:hDatahGeovedotidrain s
Filter: I“.pri Type Froject I
Projects: Directaries: =
i (-]
[projdbs]
[standards]
[C]
(]
[E:] =
Job Mumber: 101 Unit Systern: Englizh

Drescription:

ok Cancel |

Step 4. Select the proper User and click OK.

Project Users: 17682 _prj

Userz

User Info

Full M ame:
Wirginia DOT

OF Code:
WD

Description:

Ok LCancel |
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Extracting a Ditch Profile from Cross Sections

Step 5. You will now see the main workflow dialog box.
# Road Project: 17682 pij [_[EIx]
File Remember Optiohs
itz Dl User ¥DOT  Job#: 101 _|

W working Alignment Influsnce Funs

Defi Port Wi
working Alignment - MAINLINE cine | _Por Viewst |
Existing | |
Graund e Diraw Pattern | — Ewigting Ground Ewigting Ground Wertical
Crozz Sections Profile Alignment
Coordinate |
Geametry | |
Calculate Supereleyation Propozed ah
Superelevation | Shapes | CrogzSections: | Models
Horizontal
Alignment |
Plan Wiew J — Earthwork Clo;shSetctlnn
Design | Y | eets
Flan Yiew Tabular
Guantities Summaries |

|
Plan & Prafile Linitz af Reparts & XS
Sheets Cohstruction Quantities

Step 6. Select Reports and XS Quantities:

Step 7. From the XS Reports dialog box, select the User > Preferences dialog box.

&% Rep... HIE E3

[REY

# Report Header [ _ =] Clearing |
File Closure |
[ Date Mo/Davvear | DT Input |

[ rfasterHeader DTM Prop 30 _ |

[ WastenHeader | HEC-2 |

[ aster Headerd | HECRas |

IV Murber Page WMultiLine |

Tolerance: | 0.01 Profile Grade |
R adiuz of Dizplay Circle: |4.EIEIEIEIEIEI Fadial Staking |

[ Adjust Output File E xtension According to Fleport AT40 |

Seeding |
Set the tolerance to 0.01. Slope Stake |
Dismiss the Report Header dialog box. MI
WSPROD |
5 List |

[ Hilite
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Review the Ditch Profile

Step 8.

Step 9.

Step 10.

From the XS Reports dialog box, select the Profile Grade report.

We are going to use this report to create a Profile along the bottom of the right side ditch.

Fill out the Profile Grade dialog box as shown.

Select the proper symbology for the Existing Ground line and the Proposed Finish Grade.

Existing Ground Line : Levell

Proposed Finish Grade : Level2,Level3,Level4,Level5

g Profile Grade Report ME E

File

Job [T CurSta  200+00.00 F 1

Chain [MAINLINE | =]

BegSta  200+0000F 1 I 200+00.00 R 1|
EndSta  220+0000R 1 I 220+00.00R 1
Existing Ground Line /qh-\ | Display |
Proposed Finish Grade /qh-\ | Display |

Search Test hd I

™ Pause on Eachxs

- Text
Text Chain Frafile Freferen
FRODTCHR MalNLINE  DITCH1 Desig.. [
bt
Stare Text: I DTCHR Sta Design Alignment "l
¥ Stare Prof I DITCHA1 Station Chain:  MAINLIME

Beammimg Eomt e I EIHE

ASCH File | DITCH1M.IVD

Apply

To add the Text Search information to the collection box, push the ADD button. (Store
Text: FRDTCHR). This text has been previously written in the cross section DGN file at

the bottom of the ditch.

Click Apply to start processing. Then, dismiss the dialog box.

Review the Ditch Profile

Step 1.

Step 2.

5’

Access Coordinate Geometry from the Project Manager dialog workflow.

Access then Coordinate Geometry Navigator using Tools > Navigator.
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Draw the Ditch Profile

Step 3. Use the Profile option to see a list of the stored profiles.

£ Mavigator(101) ME E3

Select  Tools
X Flid & B e
Element: Profile hd I

MName Feature
e
MAIMLINE
MLGROUMND
RakdPA

Step 4. Select Element > Profile > Utility from the Coordinate Geometry menu to invoke the list
print dialog box.

# Profile Utility IS E3
x

Frofile |
DITCH1
MAIMLINE

MLGROUMD

RaMPA,

Step 5. Select the profile “DITCH1” and press Print.
Step 6. Review the profile information in the COGO output display window.

Step 7. Check the Redefine box in the Coordinate Geometry dialog. This will allow us to overwrite
information into the geometry database (job101.gpk).

g[ﬁuuldinate Geometry Job: 101  Operator: ¥D M=l 3

Fil= Edit Element “iew Toole User

ﬁine
Disable Visualizaion _~ [[TFF [Featwe]  »| Browss | s31234  w| awatz | «| <| > | » |

LGH Keyind Ad

Step 8. Close the Coordinate Geometry dialog box . When prompted to save the COGO session
select NO.

Draw the Ditch Profile
Step 1. Open c:\data\geo\vdot\drain1\h17682.dgn

Step 2. Select the Draw Profile tool from the Road Tools palette or Applications > Geopak
Road > Plans Preparation > Draw Profiles.
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Draw the Ditch Profile

The dialog box below will open.

£ Draw Profile

IENR= QL

Step 3. Select chain MAINLINE.
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Draw the Ditch Profile

Step 4.

Step 5.

Step 6.

Step 7.

5’

VDOT GEOPAK Drainage Training Manual
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Click the Dialog Profile Cell Control icon (to the right of Job Number).

g Draw Profile [_ []]

File Edit Update Options

Job Number: |1D1 vl g! ﬁ Label Scale: |25.DDDDD

MaNLINE B3

Sufaces | COGO | Projection | | Dislng Prafile Cell Cantrol]

Set the Active Chain to MAINLINE.

# Profile Cell Control [_ o] x]
Active Chain: [N E1

Microstation File Statian Elevation  H.Scale . Scale Gap |

Click the Place Profile Cell icon on the right side of the dialog box. This will open the
Place Profile Cell dialog box.

# Place Profile Cell | [7] =]

Elevvation: |1SDD.EIEIEIEI
Horizontal Scale; I 25, 000000
Yertical Scale; I 5. 000000

Mo Gap hd I
Cell Range

Top Delta vI | 250.0000
Bottom Delta vI I 250.0000

Fill the dialog box out as shown above and then DP somewhere in the DGN file in order to
place the profile cell into the design file.

Close the Profile Cell Control dialog box.
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Draw the Ditch Profile

Step 8. Click the COGO tab and set the Label Scale to 25.

,E Draw Profile [_ |]

File Edit Update Optiohs

Job Murnber: [T07 =] d@ ﬁ Label Seale: [25.00000
Chairc [MAINLIME =]

Surfaces I Frojection I
Mame | Displaw Settings | Draw |
]
bt
- Details
Frofile Mame: [DITCHT =] [ Station Limis
Vertical Offset: [0.0000 [ Begin [200.0000 _|st»

™ End: [Z20-00.00 win

~ Dizplay Settings

B Losel Srnalaer vI = "Custnm Lrestile

Feature: J& Mo Entizs > = AL I=| Seale factor | DOO00
[ Ehitrs

General RN

WEI [ETElE vI

e [T Gradelabels | and ™ "I

Step 9. Select Profile Name DITCH1 from the drop down list in the Details area.
Step 10.  Under the Display Settings set the option to By Feature.
Step 11.  Click on the paintbrush icon and select the feature shown below. Then click OK.

g Select Design & Computation Payitem .. [ [O]x]
Fil=  Edit Settings Fawortes Help

g id ok | clese |

& CADatahGeohwdothdrainlstandard:s\G eopak WD O T englizh.ddb 1=
(= Location & Design
[ Alignments
3 Horizantal
[ Wertical

g FIC
g PROEXISTS0 - 50 Scale Exigting Profiles
& PROEXISTI00 - 100 Scale Existing Profiles
ﬁ PROPR 255 - 25 Scale Proposed Profiles 5:1
& PROPRS010 - 50 Scale Proposed Profiles 10:1
é PROPR10020- 100 Scale Proposed Profiles 2001
3 Bow Culverts
23 Construction Limits
23 Cross Section
£ Curbing
3 Drop Inlets
23 End Sections
23 Endwall:
23 Erosion Contral
3 Fence
23 Ground Cover j
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Create a Special Ditch Profile

Step 12.  Click the Add COGO Profile Settings icon to draw the profile. This will draw the ditch

profile with the proper symbology.

g Draw Profile [_ []]
File Edit Update Optiohs

Job Number: |1D1 vl .j@ ﬁ Label Scale: |25.DDDDD
Chair: |Mﬁ3«INLINE vi

Surfaces] COGO ] Prniection]

Mame Dizplay Settings Diraw
PROEXIST25

- Details
Prafile Mame: Im Statio Lirnits
Vertical Offset: | 0.0000 [™ Begic [200+00.00 |«
[T End IW i
r Displa_l,l Settings
BE Feature E m Custom Line Style
Feature: [PROEXISTZS =] by ’Vr Scals factor: [0.0000
Options
Gereral [~ YPllabel:  FiomyFl_ *|
WHI Circle vI
i [T Grade Label: '+ and ™' "I

Step 13.  Dismiss the Draw Profile dialog box.

Create a Special Ditch Profile

Step 1. Select the Vertical Alignment button from the Road Project: 17682.prj workflow dialog

3 Road Project: 17682.pr|

File Hemember Options
wiorking Directon:

=101

User ¥DOT  Job#: 101 M|
¥ ‘working Alignment Influence Runs

“wWaorking Alignment  MAIMLINE

Define I Part Wiewer |

Existing |
Giround _ | Existing Ground Exlstlng Ground Wertical
B — Crraw Pattem 2
Crozz Sections Profile Allgnmen
Coardinate
Geomeatry
Calculate Superelewvation Froposed 30
Superelevation | Shapes Croge Sectionz | Models
Harizontal
Alignment
Plan Wiew —  Earthwark Clo;;Setc:tlon
Design [ eets
Plan Wiew T abuilar
Cuattities Summaries | |
Plan & Profile Limits of Reportz & x5
Sheets Canstuction Quantities
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Create a Special Ditch Profile

Step 2.
selecting the profile cell in the DGN file.

gSellings
Job Murnber: I'ID'I— Q
Operatar Code: I\-"D—
PGL Chain: [MANLNE =]

Adjust the Settings for the proposed ditch profile by pressing the Identify Cell button and

3

~ Location and Scales

Harizontal 5 cale: IW
Yertical 5cale: IW
Reference Station: Im
Reference Elevation: Im
#: | 38047 454162

v: [Tos6552z o

- Profile Cell

Identify Cell

Draw Cell at |

ok | Cancel

Step 3.

Step 4.

Press the OK button to commence development of the special ditch profile.

We are going to develop a special ditch profile between stations 203+50 and 206+00.

Using the Dynamic button try to locate the first VPI. Be sure to press Enter after each

entry is made.

ngﬁle Generator [K Value Table: Kvalues_1990english_kvl]

File Toolz Uszer
WP 1
Station: [203+50.00 | OF ¥
Eleration: | 2023.79 Lock Insert
. After |
Dwnamic |
Step 5. Press the Insert After button and complete the VPI Station and Elevation of the
subsequent VPI’s as detailed in the table below.
VPI Station Elevation
2 205+00 2018.50
3 206+00 2020.11
VDOT GEOPAK Drainage Training Manual
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Create a Special Ditch Profile

Step 6. When completed, select File > Save As from the Profile Generator to save the profile
DITCHRTL.
SavePoieAs |

Frofile: [DITCARTT =]

HE:IHD1DVDan §ﬁbct|
Cancel |

Step 7. Exit the Profile Generator. When prompted to save your profile, answer No since we did

that in the previous step.

Step 8. Open COGO and use the Element > Profile > Utility > List/Print tool to see a listing of

information about the profile. The Element > Profile > Elevations tool will provide
elevations at any station or increment of stations desired.

g[ﬁuuldinate Geometry Job: 101  Operator: ¥D M=l 3

Fil= Edit Element “iew Toole User

v Hedefine

REZRT K/ ®R( (& R ~&RD &% % @V
Disable Visualizaion _~ [[TFF [Featwe]  »| Browss | s31234  w| awatz | «| <| > | » |

* 1 Print Profile DITCHRT1

Beginning profile DITCHRT1 description:

STATION ELEV GRADE TOTAL L BACK L AHEAD L
VPI 1 203+50.00 2.023.7300
VPI 2 205+00.00 2.018.5000 —-3.5287
VPI z 206+00.00 2.020.1100 1.6100

Ending profile DITCHET1 description

Step 9. Exit the Coordinate Geometry dialog box. Select NO when prompted to save the session.

Step 10.  Now, Roadway designers should be able to incorporate this new profile when they update

their cross sections runs.

Step1l. Exit MicroStation.

5’
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Pond Design with GEOPAK Site Modeler

Objective: Provide the user with a general understanding of
GEOPAK Site Modeler functionality. Gain a general
understanding of Site Models, Site Objects and Site
Element interaction, associations, and terminology

Goal: Setup a Geopak Site Modeler Project and associated

Project Preferences.

Prerequisites:

Completion of an existing ground Digital Terrain
Model.

Additional References:

GEOPAK Site Online Help — Modeler

Introduction

The GEOPAK Site Modeler enables fast, dynamic development of site models and easy management
of the many changes that occur on site projects. It captures design intent as users work and provides
immediate visual feedback. The software allows users to perform engineering modeling within a
Digital Terrain Model (DTM)—without merging or extracting graphics into the DTM. Many traditionally
cumbersome processes are reduced to one step: for example, you can dynamically move a building
pad in a single drag and drop step—without measurement, clipping, merging, and placement steps.

The Site Modeler offers unprecedented flexibility in interactively working with site designs without the
limitations of traditional iterative steps. No cumbersome triangle or point editing is necessary. The
software maintains existing ground and provides full control over defining elevations and side slopes
and balancing cut-and-fill. Analytical tools are included to afford powerful evaluation of site designs.

GEOPAK Site integrates digital terrain modeling with interactive 3D site design. The software allows
you to incorporate design features in the model while maintaining existing ground. Move building
pads. Change pond elevations. Extend retaining walls. Trim curbs. Resize berms. The Site Modeler
automatically regenerates the DTM, yet retains full integrity of the models and the original DTM.
There is no need for merging or extracting graphics into the terrain model. Easy on-the-fly functions let
you change elevations and side slopes and balance cut-and-fill. You can add features such as
contours to the model as needed to define your design. Tools are supported for evaluating the site
design and producing drawings and site models.

Site Modeler Project Components

A GEOPAK Site Project is comprised of three components: Elements, Objects, and Models.

GEOPAK Site Elements

Elements are any MicroStation graphical element assigned an elevation and DTM Feature (breakline,
boundary, contour, etc.) with GEOPAK Site tools. They can be placed into a 2D or 3D design file
utilizing any generic MicroStation command, except Make or Drop Complex Chain. Once the
elements are drawn, elevations are assigned with GEOPAK Site tools. At any time, they can be
moved, copied, or otherwise manipulated. Once a group of elements is drawn to the designer's
satisfaction, they can be defined as an object.
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Elements can be modified at any time during the site design process. To move the location of an
object in the X-Y plane, utilize any MicroStation command, except Create Complex Chain.

Let's review several types of modifications, their impact on element elevation(s) and their results on
the site project. If using the Site Element Association feature, the elements elevations will be
recreated per their original definition. If not using the associations then the following will apply to the
elevations of the site elements.

Note: All modifications support selection sets and fence operations.

Extend / Shorten Line Use generic MicroStation commands to shorten or lengthen. The Site
Modeler holds the elevations of the original element.

Insert Vertex Elevation of new vertices is interpolated between adjacent vertices.

Move Element Maintains all vertices at the original elevations.

Scale Maintains the elevations at all vertices.

Rotate Maintains the elevations at all vertices.

Mirror Maintains the elevations. |If there are duplicate vertices due to the

mirroring, the second elevation is utilized.

Delete Line Removed from the DTM object.

GEOPAK Site Objects

Site Objects are collections of Site Elements that are grouped together into Objects for the purposes
of side slope definition, model merging, volume quantity options, and logical geometric components.
Site Elements can be added to Objects as they are created or at any point in the design process. Site
elements can also be removed and included in more than one Site Object. Examples include:

e Parking lots
e Buildings
e Ponds

Each object can contain an unlimited number of elements. In addition, it has other site attributes and
capabilities that should be considered during object creation:

e Side slopes - defines the interrelationship between the object and the model. Cut and fill side
slopes are automatically generated around the extent or boundary of each Object in the
model. The boundary is automatically determined from the extent of the elements contained
in the object. Side Slopes can be as basic as a single cut or fill slope from the edge of a
building to existing ground, or intersecting slopes between two objects, i.e., a building and a
parking lot.

e Quantity depth - In order to do excavation quantities, an object may have an associated
depth. For example, a building may have a quantity depth of two master units, which
represents the amount of granular material required beneath the building. These quantities
can be easily changed, and quickly computed.

e A specific set of visualization settings can be applied to each object to control the display
symbology of each.

e A Site Model is created by merging each of the triangulated Objects specified in the Model.
The designer determines which slopes control the merging process by means of a FIFO list.
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The first object, also referred to as the Base Object is the starting surface. Each object is
then merged "on the fly" in the order listed. To change the controlling slopes for intersecting,
simply change the order of the list.

e Site Objects can be raised and lowered in their entirety to easily evaluate design alternatives.

e The Objects layout and the geometry of the member elements should be evaluated. The
boundary of Objects is determined from the extent of the elements and the objects
triangulated representation will include all elements. Therefore, specific attention to the
grouping of elements based on vicinity and shape of the desired objects in the model should
be made. It is recommended to create more objects than fewer as it provides more control
and more flexibility in the design and evaluation of the final model.

Objects can be modified at any time during the site design process. The following are methods of
modification:

e Add/remove elements from the object
¢ Modify Object Slopes
e Raise or lower the object

GEOPAK Site Models

A model is comprised of an unlimited number of objects, one base object (i.e., existing ground), and a
“First In — First Out” (FIFO) list which dictates the merging order. Note the designer does not have to
merge, as it's done automatically "on the fly." As a new object is added to the model, its resultant
slopes, contours, etc., can be displayed on the screen.

Models can be modified at any time during the site design process. This can be accomplished in three
methods:

e Add or remove objects from the model
e Change the base object, i.e., update existing ground terrain data
e Changing the FIFO list

The workflow involved in using the Site Modeler is designed to expedite the creation of digital terrain
models while providing enough flexibility to easily accommodate design changes. The following
outlines getting started with the Site Modeler.

e Establish base design planimetrics in 2D or 3D MicroStation design file. This includes design
features that define the DTM (e.g., centerlines, curbs, berms, ponds, property line etc.).

e Obtain design information such as original ground or survey information that serves as the
basis of the initial design.

e Review the geometric layout of design features and determine a preliminary concept for the
type and configuration of Site Objects to be used in the design.

e Start Site Modeler New Project Wizard.

e Create an empty Model.

e Import the base design information into the Model.

e Select a location to begin the DTM design.

e Create a new Site Object that fits the starting location.

e Begin defining the elevations of the Site Elements and adding them to the Active Object.
e Continue to create Site Objects, Site Elements as needed.

e Evaluate and analyze the Site Model and adjust Site Elements, Site Objects and Model.
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Site Modeler Main Menu

GEOPAK Site is invoked from within a MicroStation design file. If the Project Wizard dialog is
bypassed (by activation of the Don't Show this dialog at Startup), the GEOPAK Site Modeler main
menu bar (along with the Active site Object Control) is automatically displayed. An alternate method
of invoking the menu bar is completion (without pressing the Cancel button) of the Project Wizard.

Each menu selection accesses GEOPAK Site project information, feature placement and tools
necessary to complete a GEOPAK Site project. Tool frames and tool boxes are also supported for all
functions and are accessed via the Tool boxes pull down. The current Site working directory and
Project File are displayed in the header of the menu bar.

Project Menu Options

The Project Menu selections are utilized for creating new GEOPAK Site projects, opening existing
projects, saving projects, establishing the project Preferences, Importing and Exporting data in and
out of the project file, and exiting the Modeler.

When working on a project, frequent use of the File > Save pull down is important. Any changes
made in the project are not recorded in the GEOPAK Site File (GSF) file unless a File > Save or File >
Save As operation is executed. Hence, any power interruption or other malfunction will result in loss
of data that can be avoided through the judicious use of the File > Save tool.

Each GEOPAK Site project contains a set of Preferences which control the project file components
and visual symbology which are accessed through this menu selection.

GEOPAK Site Modeler supports two operations to import data into a site project:

e Data

o 3D to Object

e In addition, it supports three operations to export data from a site project:
e Visualization to DGN (Contours, Triangles, etc)

e Model / Object (Creates DAT & TIN Files)

e To COGO (Creates Points in the COGO Database)

e Export to COGO Profile (Creates a Profile in COGO)

To exit GEOPAK Site, the designer may utilize the File > Exit tool on the Project pull down. When
exiting, GEOPAK Site Modeler prompts for saving the current project.

Project Preferences
GEOPAK Site Modeler supports a wide array of user defined Preferences which enables the designer

to set project specific options, or a larger organization to set parameters to maintain standards. Each
GEOPAK Site project contains a set of Preferences and they remain with the project.
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The general groupings of Options are
displayed in a list box in the left side of
the dialog, while the right side displays
parameters for the highlighted Option.
As different options are selected in the
list box, the right side of the dialog
changes dynamically to reflect the
parameters for highlighted Option.

& Site Preferences - Tolerances [ [

File

Project Components

Linear Stroking: IW
Curve Stoking: W
Carner Stroking: IW
Objects B-zpline Plan Stroking: W
Updating E-zpline Profile Stroking: W
Save b amimum Triangle Length: IW

Wizualization

Elewation Decimal. 2 ™

ak. | Cancell

The general groupings of Options are displayed in a list box in the left side of the dialog, while the right
side displays parameters for the highlighted Option. As different options are selected in the list box,
the right side of the dialog changes dynamically to reflect the parameters for highlighted Option.

These Options and very brief descriptions are detailed below.

Tolerances
Visualization
Updating
Objects

Save

Tolerance and stroking options used in the creation of Site Elements.
Variety of element symbology and display options

Toggle for automatic updating

Standard List of Object Types and default values for Object parameters

Automatic saving and backup options

On the right side of the dialog, the OK and Cancel buttons commence closing the dialog and storing
the preferences, if required.

Tolerances

Linear Stroking

Curve Stroking

Maximum
Triangle Length

5’
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g Site Preferences - Tolerances M= E

File
Linear Stroking: [ 25.000
1 Curve Stroking: I 0.on

e

Project Components

isualization Corner Stroking: I 10.000
Ohbjects E-zpline Plan Stroking: I 0010
|pdating B-zpling Profile Straking: | 0.001

Save b axirnurn Triangle Length: I 100.000

QK. | Cancell

Elewvation Decimal: 2 >

The Linear Stroking option densifies portions of linear elements and is utilized
to interpolate new spots from the linear elements.

The Curve Stroking feature densifies the curved portions of the break lines.
Curved break lines in GEOPAK are handled by segmenting the curve into small
chord segments. The length of the chord segments can be determined by
setting the Curve Stroking.

External triangles whose external edge is longer in length than the Maximum
Triangle Length user specified distance are dissolved.

187 \'".7



Site Modeler Main Menu

Elevation The Elevation Decimal controls the number of decimal places displayed on the
Decimal elevation labels for points within the objects and models.

Note: Stroking is the process of automatically inserting points along Site Elements by interpolating
new points from the linear and curved sections of the data.
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Visualization

A variety of FEIETElo [ {Tal=To Ml 7 Site Preferences - Visualization [ []=]
parameters are supported, to File
pro‘_"d? the deglgne_r Wlth maximum Optiore IV Wiew Active Dbject ¥ iew Active Model
ﬂeXIb”Ity n Vlsuallza.tlon' Th_ese Tnlnlarances [ Object Display Snaps [ Model Display Snaps
parameters are briefly detailed Project Camponents | ,
Contour Smoothing

below. : 3 :

Objects i Three Point vI

|pdating

Save — Construction Elements

View Active Object

View Active Model

Smooth Contours

Construction Elements

1/27/2006

™ Elements: | ——| todel Wisualization |
ak. Cancel
[ Yerices: | P Element®isuslization |

When activated, the current object listed in the Active Site Object Control
dialog is displayed. This object will maintain the display settings during
view updates and changes. All visualization settings are derived from the
definition of the specific object that is active.

When activated, the current model listed in the Active Site Object Control
dialog is displayed. This model will maintain the display settings during
view updates and changes. All visualization settings are derived from the
definition of the specific model that is active. If the mode is inactive, no
models are displayed as depicted in the example below, where only the
MicroStation elements are displayed.

When active, an algorithm is employed to smooth contours.

The element symbology for Site Elements created in the modeler that is
not contained in a Site Object. It may be desirable to establish Site
Elements and their elevations purely as a reference or to construct other
elements. These Site Elements are not needed in the Site Objects
themselves and are considered Construction Elements. Site Elements
contained in Site Objects are displayed according to the object
visualization of the object to which they belong. The Construction
Elements are displayed using these settings in the preferences.
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Model Visualization

When the Model Visualization button is pressed, the dialog below is invoked.

gEdit Object Yisualization - Default Model Visualization ISl E3

Yizualization ] Slope Indicators I

¥ Boundany: _
Major Contour —————————————
P Plce  [m—

Elew. Interval: I 1.000

Label Interval: I 0.000

Apply | Cancel |
[ Wertices: 12
Minor Contour ————————————
P Plce  —
Elew. Interval: ID.EDD
¥ Label: 1=
Label Interval: ID.DDD

The Visualization tab contains specifications for all features that are available for display in Site

Models including triangles, boundaries, and vertices.

These settings will be applied to all models

created subsequent to setting these. All symbology controls, the sample line and text graphics in this
case, can be set by double clicking the sample and using the Set Feature dialog shown below.

GEOPAK Set Feature
Sumbology
Level JLewsl1 =]
Color: L] 0 =l
Style: | 0 =l
]
-
ak. I Cancel |

Additional options can be invoked by clicking the right mouse button over these sample controls.

£ Edit Model =
todel Name: [h17682-pond =l
FIFO I Dizplay tMadel I Display Elbiectsl
¥ Triangles: _ Apply |
Biyasument
™ Wertices: :
12 By Element _
Major Cantoer ————————— —— lr——————————————
W Plce [ Cop —
Haste
Elev. Interval: | 10.000 wal | 2.000
¥ Lahel: “ ¥ Label iz
Label Interyal: | 0.000 Label Interwal: | 0.000
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Objects

When the Objects option is selected, the dialog changes as reflected below. This option is utilized for
creation, deletion, and manipulation of the library of objects. The information includes both the Object

Type and Naming Prefix.

gSite Preferences - Objects [ (=]

File:

Optiohs | Object Type MHamitng Prefis ;l

Tolerances Open Space Open ]

Praject Components E wizting Giround Exizt Ground J

"Yizualization Temporary Gradi Temp Grading ¥

Channel Chatinel =l
gpdatlng | Evisting Ground | | Exist Ground
ave = =
 Dbject Details
ok | Cancel | ™ Yisyalization ) Slope Indicators ©) Default Slopes

[ Triangles: =
[T Boundary: —|[E— [T Werices: 12
Major Contaur ——————— 1~ Minor Cantaour

¥ Place: = v Place; _
Elew. Interval: |1D.DDD Elevw. Interval: |2.EIEIEI

LLate! [ nteral: I LAl [Late! [ htenal: I AR

This list box displays all Object Types within the active project. Default types which are initially
displayed include: Parking, Building, Pond, Roadway, Lot, etc. These Object Types assist in
organizing and categorizing design features, controlling standard symbology, and establishing defaults

for Objects created.

The portion of the dialog titled Object Details allows the user to set Visualization of the highlighted
Object Type. Each Object Type may have its own settings, providing maximum flexibility to the user
to display only specified parameters for the particular Object Type. Note its similarity to the Default

Model Visualization dialog.

When an Object Type is highlighted and the Object Details is set to Default Slopes, the dialog
depicted below is displayed.
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gSite Preferences - Objects M= B

File:
Optiohs | Object Type MHamitng Prefis ;l
Tolerances Building Eldg J ]
Praject Components Faond Pand
"Yizualization Roadvaay Foad ¥

b Lot Lat ;I
gpdatlng | Pond | Pornd

ave : =
 Dbject Details

Qg | Eancell ) Visualization ) Slope Indicators @ Default Slopes
Default Side Slope: _Cut-Fill Slope vI

Caorner Option:  Rounded Vl Hadialvl

Cut: _Slope run:rise vI |4.DDD :|1.EIEIEI
Fill _Slope run:rise vI |4.DDD :|1.EIEIEI

As new Objects of a particular type are created they will obtain the default settings. Note that an
Object slopes can be modified at any time, these defaults are just applied when the object is created
and remain in effect until the slopes are modified while editing the Object. Slopes are applied around
the boundary of the entire object and are generated as the intersection from the Object boundary to

the Model. Three Default Side Slope options are supported:

e No Slopes
e Cut - Fill Slope

e Cut-Fill Table
Corner Options can be specified to generate either Rounded or Straight slopes around corners of
Objects and can be projected Radial or Planar. Supported options for Cut and Fill specifications are:

e Slope run:rise

e Slope rise:run

e Slope %

e Slope Unit/ Unit (ft. / ft. or meter/meter)

Simply specify the desired slope.

Updating
The Updating dialog is depicted below.
gSite Preferences - Updating [ (=]
File
Optiong IV Auto Update Model
;oh.aranges ¥ Prompt on Site Element Delete
raject Components B g
\isualization Element Azzociations:  On vI
Objects Wwiorking Boundary D efinition
[ Clip Model on ‘working Area Boundary
Save :
Blaze i arling B ourdans |

ak | Cancell
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When the Auto Update Model is active, the model is updated whenever a change is made to an
element, object, or the FIFO of the Active model. As Models get larger, it may not be necessary to
update the Model on every single edit. Deactivating this speeds up the modifications that are being
performed, but must either be activated or the Model itself processed to view any changes incurred.

Element Association refers to the relationship elements maintain with the original method by which
they were defined. Elements defined by other elements / object / models can always maintain the
same dependency on the items referenced in their creation.

When activated (On), it enables the associations. All subsequent element modifications that occur to

the dependent elements or referenced identity utilize the original association when computing the
impact of the modifications. Turning the toggle off (OFF) disables the associations.
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Save

The Save dialog is depicted below.

g Site Preferences - Save [_ ][]
File

Optiong

Tolerances [T Automatic Backup

Project Components ¥ Automatic Save: | 30 Minutes ™
Wizualization

Objectsz

|Jpdating

QK. | Cancell

When the Automatic Backup option is activated, a backup file is always created (in the project
directory with a *.bak extension) when the project is opened.

The Automatic Save Option saves the GEOPAK Site project file ((GSF) to the disk at the user
specified interval. Automatic Save intervals include 1, 2, 5, 10, & 30 minutes.

Model Menu
The Model menu selections provide the mechanism to add, edit and delete M =
the various elements which comprise a Model, including Display i B

parameters, merging order (FIFO), and Display options. Each of these
tools invokes a dialog wherein the specific model information can be added
or edited, or entire models deleted.

Edit Model

The Model editing options provide the mechanism to change the list of Objects contained in the model
and modify the display setting of the model and its objects. When invoked, the dialog depicted below

is displayed.

FIFO Functionality

The FIFO, or "First in First out,” contains the list of all the Site Objects contained in the model and the
order in which the Objects are to be merged. This Obiject list is processed from the top to bottom,
starting with the Base Object any time a change is made to a Site Object or Site Element contained in
the Model. The Site Preferences contain an option to disable this automatic updating should this
immediate feedback be unnecessary or grow time consuming as the model grows. Since Objects can
easily be added and removed from the FIFO list, certain time savings can be achieved by removing
Objects not needed for the current design process and can be added back at the end or at such time
as their impact is needed.

The process used in the creation of the final triangulated Site Model is as follows:

e The Base Object starts as the initial state of the Model.
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e The first Object in the FIFO list is retrieved.

e The boundary of the Site Object is determined from the extent of all the Site Elements
contained in it.

e The Side slopes associated with that Object are applied around the boundary down or up to
the Model depending on the cut fill situation.

e This Object is then merged into the Model.

e This new state of the Model with the first Object and its side slopes merged into the base
Object becomes the initial sate of the model for the next Object in the FIFO list and the
process is repeated for all the objects in the list.

Display Model Tab

The Display Model Tab is utilized to control the visualization settings of the entire model. The dialog is
depicted below and contains specifications for features displayed within the Modeler including
triangles, boundaries, and vertices. When the toggle to the left of the feature is active, the element is
displayed. When inactive, it is not drawn. To the right of each feature is the level and element
symbology.

£ Edit Model =
todel Name: [h17682-pond =l

FIFD | D | Display Objects |

[T/ Triangles: | Apply |

[ Werices: [T Boundary: — |[—

Major Contaur —————— ~ Minor Conkour ————————————

P Place (| plce  m—
Elev. Interval: | 10.000 Elew. Intereal | 2.000

¥ Lahel: “ ¥ Label iz
Label Interyal: | 0.000 Label Interwal: | 0.000
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Display Objects Tab
When the Display Objects Tab is selected, the dialog depicted below is displayed.

£ Edit Model ME E3
todel Mame: [h17E32-pond =l

Object Type | Apply |

[JPond

[ Clip Objects from Madel: | “ew without Objects Vl
™ Displap Base Object: wiew it EEcs Vl

Object Type List box containing all current Object Types in the current model. If the
eye icon is displayed to the left of the Object Type, then all objects of
the specified type are displayed with their visualization settings.

Clip Objects from Model =~ When activated, this clips every object out of the model prior to
display. It is good for showing proposed vs. existing.

Display Base Object This toggle indicates whether the Base Object should be displayed
with its visualization settings.

Apply Commences the display procedure, which reacts to any display
changes made.

Objects Menu

The Object menu selections provide |
tools to Add, Edit, Copy, Move, Raise, ] -=' & 59 0 5 8 | I I | 58 25

Lower, or Delete an Object.
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Edit Object

The object editing options provide the
mechanism to modify an Object's
properties, side slopes, and display settings.

Object Properties

gEdit Object - Properties

=[O %]

Dbject Name: [Pond 1

I Elementsl Slopesl Displayl Slopelndicatnrsl

=

Description: |

Object Type:  Pond

[Huantity Depth: ID.DDD taw. Triangle Length: I'IDD.DDD

Apply |

Under the Properties Tab the Object Name for the object to be edited is displayed in the dialog. A
description can be entered if desired. Quantity Depth is the vertical depth beneath an Object where
the earthwork volume is adjusted to compensate in the total volume. Note that this depth is applied to
the limits of the Object's elements and is optional when Volumes are computed.

Three tools are supported within the
Elements group box. Highlight and/or
window center Site elements within the
Active Site Object. Add previously created
Site Elements to the Active Site Object and
Remove Site Elements from the Active Site
Object.

Object Slopes Tab

gEdit Object - Highlight Elements

[ ] ]

Dbject Mame: [Pond 1

I Slnpesl Display] Slope Indicators]

kember Elements |

394 =%

1035

1036 %'A
’E

=

Apply |
Elements

™ Window Center

The Slopes options dictate the type of side slopes generated from the outer extent or boundary edge
of the Object. These slopes are applied when the Object is placed into a Model and computed from
the Object to whatever the state of the Model when it is merged. When the Display with Object toggle

is activated, GEOPAK includes the display of slopes in the Object symbology.
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Z Edit Object - Side Slopes
Object Mame: [Pond 1 3|

Prnperties] Elements] Slopes I Display] Slope Indicalors]

Side Slope: _Cut-Fill Slope vI [ Display with Dbject Apply |

| Radial *|

Cormer: Rounded

s 3

Cut: Slope run:rise vI |2.EIEIEI :|1.EIEIEI

There are four slopes options available: No Slopes, Cut - Fill Slope, Cut-Fill Table, Dynamic Slopes.
Corner Options can be specified to generate either Rounded or Straight slopes around corners of

Objects.

Display Options Tab

The Edit Object Display Tab is utilized to control the visualization settings of the Active Object

displayed in the dialog.

The dialog is depicted below and contains specifications for features

displayed within the Modeler including triangles, boundaries, and vertices. When the toggle to the left
of the feature is active, the element is displayed. When inactive, it is not drawn. To the right of each

feature is the level and element symbology.

7 Edit Object - Display ME
Object Hame: |F'0nc|1 =]
Prnperties] Elementsl Slnpesl
[ Triangles: = Apply | Apply to.. |
[T Wertices: 12 ¥ Boundary: _
Major Contaur —————  MinarContour ————————————
P Plce (|7 Plce  [—

Elew. Interval; I 5.000

Label Interval: I 0.000

v Label:

Elew. Interval: I 1.000

Label Interval: I 0.000

Slope Indicators Tab

The Slope Indicators Tab is used to set the display preferences of Object Slopes Indicators.

VDOT GEOPAK Drainage Training Manual
1/27/2006
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Copy Object
The copy tool is useful when the object is 75 Copy Object [_ o] =]
comprised of numerous elements which ¥ Add to Active Model
need to be copied. Elev. Diff: [0.000

To copy an object, simply key in the Elev Object Type: [Fond =l
Diff (O if there is none), then press the Start | =i :

Move / Copy button and identify the object ) (E e il

to be copied. A second data point defines Start Copy |

the revised location.

Note: When the Make Copy toggle is not activated, the dialog dynamically changes to a Move Object
dialog.

Move Object

To move an object, simply key in the Elev # Move Dbject [_ =] =]
Diff (O if there is none), then press the i it [0.000

Start Move / Copy button and identify the Siat Move

object to be moved. A second data point —I

defines the revised location.

Raise/Lower Object

Raise/Lower Object tool can be used to change the Z Raise / Lower Obiject HE &3
elevation of an entire object by raising or lowering it. Dbiect Name: [Fand 1 | e
Note the value is in terms of master units, i.e., feet or TR e {
meters. e :

Apply |

Delete Object

The Delete Object tool deletes the entire object from the # Delete Object [_ =] =]
project file and (if desired) all the Site elements that are lor.
part of the Object. [ &l Elements :

Apply |

Elements Menu

The fundamental components in the GEOPAK Site Modeler, Site Elements are simply MicroStation
graphics (2D or 3D) that have been assigned elevations using one of these Site Element tools.

GEOPAK Site Modeler supports a wide variety of tools that when combined with generic MicroStation
commands create and modify elements. These operations include:

e Creating / editing elements
e Changing element feature types
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e Change Element Associations
e Raising/Lowering of elements
e Copy parallel existing elements
e Modifying elements
e Deleting element Z
e 3D elements
e Composite Sections
o Edit Profile
e Obtaining and modifying element information
The 3D Element is active only within MicroStation 3D design files.

Element Feature Types

All Site Elements require a Feature Type to describe the way in which to process and interpret the
features within the terrain model.

A Boundary is used to constrain the external boundary of the object or model. For example, an L-
shaped building can be defined as a boundary, so that no triangles are created within the internal
corner. If no boundary elements exist within an object, the limits of the object would result from the
convex area of all the elements contained in the object.

Feature types can be modified at any point in the design to create the desired results. It is often
desirable to leave features as break lines until the object design is near completion and then the
desired elements can be specified as boundaries.

Break Lines designate linear features such as edges of buildings, parking lots, and other pavement.
The generated triangles never cross a break line, rather the edges of the triangles are coincident with
a break line.

A Contour is an element of constant elevation. Triangles can intersect and / or cross over contours.

A Void delineates an area of no data or obscured area and is defined in a series of points forming a
closed element.

A Hole is extremely useful when the base object surface (i.e., existing ground) is desired within an

object. For example, an area of existing within a building footprint is to be landscaped and remain at
the original ground elevation, while surrounded by a building pad.
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Selection Sets

Many of the Element tools utilize selection sets, therefore, a generic discussion is warranted into the
operation and use of selection sets. Two options are supported: the MicroStation Power Selector or
GEOPAK selection tools within each dialog.

Define Elements

AR —

™ Redefine Site Element

Use Power Selector

When active, the MicroStation Power Selector (as depicted # PowerSelector [_ o] =]
below) is utilized. To invoke, press the Select Elements
button in the Element Selection group box. Method | < 01 7 [4

Mode: “¥ = 4G O

-

GEOPAK Selection Tools

Selection commands can be utilized without the Power Selector.
The leftmost button is Select Elements. Simply press the -
button, then select the desired elements. To select multiple iﬁ% f% % -|
elements, depress the <Control> button on the keyboard while
selecting. To view the highlighted elements, rather than the
"handles," a change in the preferences is needed. To change,
select the MicroStation Workspace > Preferences. Then select
Input and activate the option Highlight Selected Elements.

" Redefine Site Element

After utilizing numerous MicroStation commands, the highlighted elements may not be highlighted. To
display previously selected elements, press the Reselect Elements button (center of the three) and
the highlighted elements are displayed again in the specified color. To remove all selected elements
from the selection set, press the Reset Selection Set button (rightmost of the three). The color of the
selected elements is set with the color picker on the far right side of the group box. Note that Element
Selection must be invoked through these selection icons. While the Site Modeler uses a selection set,
it must be started through the use of these commands not the MicroStation Selection set commands.

New/Edit Site Elements

One of the primary tools within Elements is the New / Edit Elements tool. When invoked, the dialog
depicted below is displayed.
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gNew / Edit Site Elements-> Slope/0Offset From Site Element

Element I F'l:uint] Section] Display]

= 3

o~

¥ Use Power Selectar
 Define Elemants

R

™ Redefine Site Element

=i

e

Feature Tppe:  Break Line vI
| S Y T [T
™ Offset Height [0000
Frojection Option;  Vertices vI

™ Use Reference Element Sssociation

~ Reference Element
Source  Element hd

Select Reference |

The dialog contains five main options: Element, Point, Section, Side Slope and Display. When a tab
is selected, the dialog dynamically changes to reflect the selection. The fields below are displayed
regardless of which tab is selected.

Add to Active Object

Current Object

Apply

When toggled, created and/or edited elements are automatically added
to the active object. Refer to the Active Object Control toolbar for the
current active object.

Located between the Add to Active Object and the Apply button, the
active Object can be selected.

Commences the processing. This includes redrawing of the elements,
inclusion into the active object, and if the active object is part of a model,
reprocessing of the model.

Element Tab Options

The element options provide for the primary mechanism for the creation and redefinition of Site
Elements. When the Element option is selected, the dialog depicted below is displayed.

gNew / Edit Site Elements-> Slope/0Offset From Site Element

Element I F'u:.int] Seclion] Display]

M= 3
=l New...l Lpply |

Bo~Hug

V¥ Use Power Selector
 Define Elemants

R

™ Redefine Site Element

Feature Tppe:  Break Line vI
| S Y T [T
™ Offset Height [0000
Frojection Option;  Vertices vI

™ Use Reference Element Sssociation

~ Reference Element
Source  Element vI

Select Reference |

Six tools to assign or modify elevations are provided. As each option is selected, the title bar as well
as the left side of the dialog dynamically change to reflect the selection. These options include:

Slope/Offset from
Site Elements

O

1/27/2006
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The Slope/Offset from Site Element option is used for assigning elevation to
Site Elements by placing the elements at an optional slope and offset height
from existing Site Elements. In calculating the elevation from the existing Site
Element, a projection is performed from the new Site Elements to the
reference based on the minimum distance from the element to the existing
reference element.
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Radial From The Radial From Existing Point option is useful for establishing the elevation
Existing Points of elements relative to points within another model or object. The tool uses a
reference data point elevation and an optional slope and offset height to

A compute the elevation for the new element vertices.
4..‘..-"’

Along Element The Along Element from Existing Point tool assigns the elevations along an
From Existing element at a constant slope and/or offset height from a data point. The data
Point point will be projected to the element and the distance along the element from

this point to the vertices will be used in conjunction with the slope and offset
ﬂ height to compute the elevation of the new element vertices.

Drape on Model / The Drape on Model/Object tool is used to establish the elevation of Site
Object Elements relative to the elevations contained in a model or object. It is useful
S to set the elevation of elements relative to existing ground or other object.

Constant Placing elements at a constant elevation may be utilized when the desired
Elevation elevation of an element is known. It can be used to set the elevation of a
building or even place a contour into an object. If the computed contours
A within an Object do not exactly match the desired results, simply draw the
tits contour wanted and then place in the Object as a Contour Feature at a

constant elevation.

Alignment The alignment tool is used to create Site Elements from a GEOPAK
horizontal and vertical alignment. The alignments must have previously been
=L created using one of the GEOPAK Coordinate Geometry features or the
Horizontal and Vertical Alignment Generators. Once a Site Element is
created from an alignment, the curbs, edges of pavement, etc., can be
created using one of the other Site Element Creation tools. Typically this
would be the Slope/Offset from Site Element.

Point Tab Options

When the Point Tab is selected within the New/Edit Site Element dialog, the dialog changes as
displayed below.

gDefine Site Point -> Constant Elevation M= 3
¥ Add ta Active Dbject: [Pond 1 | | Mew.. Apply |
Elementl Paint I Section] Display]
Fairt to Define
b : 2
TeVHY e

|D.EIEIEI

Poirt Type:  Element ™ I

Point elements can be created and added to Objects to refine the surfaces or edit the vertices of
existing Site Elements. When placing points, the Site Modeler can detect when an existing Site
Element is snapped to and rather than placing a new point in the Object, the snapped vertex will be
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changed to the new elevation defined in the Point options. This provides for "pull and tug" editing of
Site Elements on a vertex by vertex basis. If no existing Site Element is detected, a MS point graphic
element will be added to the design file and the Object.

If a point is snapped to a Site Element, but not to a natural vertex of the graphic element, the Site
Modeler will actually insert the point along the Site element. This point is now considered dependent
on the site Element and as the element is modified or moved, so will the point.

Five options are supported within the Point tab.

EaYHY

As each option is selected, the title bar as well as the left side of the dialog dynamically change to
reflect the selection. These options include:

Constant Elevation Used to add a point or edit a vertex of an existing Site element at a
constant elevation.
]
;

Drape on Model / Object The Drape on Model / Object option is useful for placing or editing
points and placing them at an elevation relative the elevation in a
9 Model or Object.

4

Slope from Site Element

The Slope from Site Element option is used for placing points at a
)J given slope from a Site Element.

Min. / Max. Elevation at The Min. / Max Elevation at Slope from Elements option is used for
Slope From Elements placing points at the minimum or maximum elevation computed from
a set of Site Elements. It can be used to insure a low point or high
point amongst elements.

Slope from Point to New The Slope from Point to New Point option is used to create a point at
Point a given slope to an existing point in an object or model.

Section Tab Option
Sections are special Site Elements that are created and attached to existing Site Elements that define

a constant vertical and horizontal offset from the existing element(s). It can be used to attach curb
and gutter sections to the edge of pavement, retaining walls or benching sections.
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Section Elements is another
feature where the MS
graphics are actually created
by the Site Modeler in the
active MS symbology. Section
elements cannot be directly

edited, they are locked and Offzet Dist  Offzet Elev  Pap ltem | ;é%% ﬁ %
connected to the elements on 1300 100 el 2 T
which they are placed. As the L afs &
Site Elements containing the XA % "I@
section are modified, moved, [T50 (750 [

deleted, or elevations
reassigned, the  Section
Elements are automatically

gDefine Site Element Sections

=[O %]

Mew... | Apply |

Elementl F'ointl Sectinn] Displayl

Optior: T able vI Direction ¥ Use Power Selector
Feature Type:  Break Line vI Set I ~ Reference Elements

updated accordingly.

Provisions for assigning sections to multiple Site Elements at once, even disconnected Site Elements,
are available. This capability is provided by gathering all the Site Elements selected for section
placement and assigning the Direction or which side to place the section element. The Site Modeler
may not be able to logically determine a direction given very complex sets of Site Elements. Suitable
messages are provided in this case and a smaller selection set of Site Elements should be used.

Creating Sections

The following is the procedure for creating Section Elements.

5’

Select the Reference Elements to place the section along. It is recommended that the Power
Selector be used in Single element select mode. If the elements are chosen in an order which
would easily accommodate chaining the elements together the resulting sections will be
simplified.

Determine if a cell or table of horizontal and vertical offset is desired and fill tables.

Set the Direction — this will indicate the side of all the elements for which to place the Section
Elements.

The Site Modeler attempts to chain all the elements together and then determine the side
based on a single data point. If the element selection does not easily facilitate this process, it
may be necessary to hit any key and reselect a smaller set of elements.

Once the site modeler has chained the elements together, a dynamic display will indicate
which direction would correspond to positive offsets.

Set the Feature type and press Apply.

The Section Elements are created and added to all the Objects that contain the Site Elements
for which they were placed.

VDOT GEOPAK Drainage Training Manual
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Manipulating Sections

The Manipulate Section has three tools, as detailed in the table below.

Reverse Section  This button flips all sections currently selected to the other side of the Site
. Elements that they are attached.
AL
1

Remove Section  This button removes the sections from the selected Site Elements. Since
Section Elements are locked, this is the only way to remove them from

ETE; graphics.
1

Query Section This button queries a Site Element and populates the offset table with the
. values from the Site Element.

1

Display Tab Options

When the Display Tab is selected, the dialog depicted below is displayed.

gDeﬁne Site Element Display [_ [T =]

MHew... pply |

Elementl F'l:uint] Section]

— Element Type

™ Al Elements: ™ Selected Elements Ornly

) Active Model Elements: ™ Temporary Display Only

Reszet Display |

) Active Object Elements:

) Construction E lements:

Element symbology is supported in this dialog for the following elements:

e All Elements

e Active Model Elements

e Active Object Elements

e Construction Elements

e Activate the desired elements option. Options are also supported for:
e Selected Elements Only

e Temporary Elements Only

Both of these toggles may be active simultaneously. The Reset Display button redisplays the
Elements within the selected group in the desired symbology.
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Change Site Element Feature & Associations

These two element tools can be used to change the feature type of a previously defined site element
or group of site elements as well a turn on or off the site element associations.

The dialogs below will appear when their respective tool is selected.

# Change Feature [H[EI E3 # Change Associ... [HE E
w P
Element Selection ————— Element Selection
S LM S LM
Feature:  Boundary "I Agzzociations  OFF "I

soply_| Apply_|

Raise/Lower Site Elements

This tool is utilized to change the elevation(s) of an existing element. & Raise / Lower . [H[E E
dl
|'Element Selection

R ] !

RaizesLower: I 0.000
Apply |

Modify Site Elements

A variety of tools are supported to modify existing site elements.

The tools (from left to right) are: M odif,
e Site Element Extend Line 8-

Site Element Extend Arc

Site Element Extend to Intersect

Site Elements Extend Both to Intersect

Site Elements Fillet

¢ Site Elements Chamfer

-
‘,!
P
Y
-

All tools function identically to their generic MicroStation counterparts, except the Extend to Intersect
and Extend Both To Intersect. These two commands have elevation options to be considered. The
Modify Element Tools are only available within a 2D MicroStation Design File.
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Delete Site Elements

This tool is used to delete a Site element that is associated with a 2 Delete Element Z [H[E E3
MicroStation Element.

[ )

3D Element
Elements placed at the correct X, Y, Z coordinates within a Z 3D Element [_ [
MicroStation 3D design file can be utilized within this dialog. When ;
invoked, the dialog depicted below is displayed. [7 Use Power Selestor

Element Selection

R

Feature:  Break Line vI
Apply |

Site Element Information

The Information Tool can be used to display # Site Modeler Element Information M= E3
coordinate information, Feature type, stroking

information and Member Objects and Site ® . E M
Element Association information. Most

importantly however, the Information Tools can
be used to quickly change element information
when needed. The dialog below shows one

2718337 34 33935? 04 2DD-‘1.DDDD

option of the Information Tool. Each vertices 2718324.38 339357 62 2004, 0000

of the Site element can be modified to achieve 271831663 33935038  2004.0000

the desired result. 271831686 33933310 20040000 |+
[o.o00o

Composite Section Tool

The Composite Section Tool is used to create multiple Site Elements which will be grouped into a Site
Object. This tool can be useful for creating Roadways, Channels, Levees, etc.
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g[ﬁumpusite Section - __Abin\Typical 30f_CG_5w_Rt_R0W_zec

File

[ Addto Active Object: [Fond = e ooy |

Primary Element Definition
By Chain-Frofile ¥ | .&IignmentDefinitionI Chain: Mo Chainz Profile:  Wo Profiles

™ Superelevation By: ShiEpes "I Y
| Right Side Details |
Elem. Type | Feat. Type | Definition | Slope | Offset | Maw. Dist | al =
Feature Break: Line DesEofP -2.000 0.000 16.000 A oA
Section Break Line By Table n'a n'a n'a
Feature Boundary 100R 0w S10.000 | 0.000 41.000 POV
Ty
~ Define
Element Type:  Element vI Feature Type:  Break Line vI
 Method

Uzer Slope [%] Vl ID.DDD Wertical Offset: | 0.000

Radial To: | Primary "I Projection Option: - Yertices "I

~ Search Extent

tax. Distance: I 0.000

Active Site Object Control Toolbar

Upon opening an existing GEOPAK Site Project or creation of a new project, the Active Site Object
Toolbar is displayed as shown below.

Active Site Object Control H
v Displayiew 17| Model [h17562pond =] Object [Pond T ;l‘ 7

The tool bar is resizable and dockable and remains open throughout the entire Site Modeler session.

Display View When the toggle to the left of Display View is activated, the Active Model
and/or Active Object are displayed, based on their respective visualization
settings.

Model The active model is displayed. Selection of any other model from the list

changes the active model. When the model is selected, all Objects which
belong to the model are listed in the Object listing to the right. When <All
Objects> is selected, all objects in the project are listed. When <Orphan
Objects> is selected, all objects which currently do not belong to a model are

listed.
Object The Object list changes dynamically based on the Model selection.
107 Pressing the ID button and then identifying any Site Modeler object highlights
ID? the selected element and invokes the Select Object dialog depicted below.

Center Window On After setting the Object list to the desired Object, then pressing the Window
Object Center on Object button, the Site Modeler window centers (and fits the object)
to the Display View.
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Main Toolbar

The Tools menu selections provide access to all Tool Boxes. The Main
Tools tool frame is depicted below and accesses the other tool boxes.

Each icon in the tool frame (except single tools) is a tool box that one can

..-ng
N

"tear off" to become a "tool box." The individual tool boxes (except those 8 ﬁ,
which have single tools) can be docked and resized. There are seven tool b
boxes, with the following titles (order down first column, then down second ﬁ*‘,; e,

column):

)

Project tools
Object tools
Composite Section
Exit

Elements tools
Model tools
Analysis tools

If the function of an icon is not apparent to the user, position the cursor on
the icon. A detailed description is displayed in the status bar and a tool tip
(flyover) appears.

5’

VDOT GEOPAK Drainage Training Manual
1/27/2006 210 \'".7




Creating a Site Modeler Project

Lab 17: Pond Design

Creating a Site Modeler Project
Step 1. Execute C:\data\geo\VDOT\drain1\LAB17_V8.EXE.

Step 2. Open the MicroStation File C:\Data\Geo\VDOT\Drain1\H17682.dgn.

Step 3. Access the Project Wizard from the Applications B =
> GEOPAK Site > Site Modeler > Site Modeling 3 Jg’
pull down menu or from the Site Modeler Icon on P
the GEOPAK Site Tool Frame shown. % ./'-{.
L=
,
Step 4. Select the Create New Project button and F M= E
then press the Next> button to continue.
) Open Existing Praject: ﬂl M
|=HEFrsiestss = ﬂl
@ £
i i Brovee..
™ Don't show this dislog on Startup _I
Step 5. The Project Wizard dialog will appear filled & Project Wizard M= =
out as shown.
Current "W orking Directon: ﬂl Wzt

Create a New Project file: H17682. gsf

Cancel
. Create a new project file:
Press the Next> button to continue. [ata\GeohwdohdianWhi 7682 gof Browse...

el
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Defining the Project Preferences

Step 1. Continuing with the Project Wizard dialog as shown.

5 e

[ Create a New Model < Prev | Mext > |
el WEmEs | Cancel |

Set Project Preferences |

Fill out the Project Wizard dialog as shown below. When complete, click the Set Project
Preference button.

E’ Project Wizard ME E

¥ Create a Mew bodel ﬂl M
el fames | i 7662 pord _Cance |

Set Project Preferences |

Create a New Model: Toggl e On

Model Name: H17682- pond

Step 2. The Site Preferences dialog will appear. The Tolerances Option Item is highlighted.
Set each field as shown.

£ Site Preferences - Tolerances M= B

Fil=

Linear Stroking: [ 25.000

T':'I'a""::EE: Curve Stroking: | 0070

F'.r0|ecfl E.omponents Corner Stroking: |1D.EIEIEI

[izualization

Ohbjects E-zpline Plan Stroking: I 0010

|Jpdating B-zpling Profile Straking: | 0.001

Save b axirnurn Triangle Length: | 100.000

oK | Cancel | Elewation Decimal: 2 %

Linear Stroking 25. 000
Curve Stroking: 0. 010

Maximum Triangle Length: | 100. 00

Elevation Decimal: 2

" VDOT GEOPAK Drainage Training Manual
F o 1272006 212 \'".7



Defining the Project Preferences

Step 3. Highlight the Visualization item.

g Site Preferences - Yizualization ME E
File:
0 ptiohs V¥ iew Active Object ¥ Wiew fctive Model
Talerances [ Object Display Snaps [ Model Display Snaps

Praoject Components

- ~ Contour Smoothing
zation :

Objects

Three Paint vI
Updating
Save  Construction Elements

oK. | Eancell I Elements: |———| Model Visualization |
I Vettices. - [ EIementVisuaIizationl

Toggle on the View Active Object, View Active Model, and Smooth Contours options.

Step 4. Click the Model Visualization button in the lower right corner of the Site Preferences
dialog. The Edit Object Visualization dialog will appear.

# Edit Object Visualization - Default Model Visualization [HJE] EI

Apply | Cancel |

Yizualization l Slope Indicators I

¥ Boundany: _ [ Wertices: 12
Major Contour ———————— = Minor Contour

P Plce — [mm— T e —
Elew. Interval: |1.DDD Elew. Interval: ID.EDD

¥ Label: “ ¥ Label: 1=

Label Interval: I 0.000 Label Interval: I 0.000
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Step 5. Fill out the dialog as shown.
gEdit Object Visualization - Default Model Visualization &l B3
Visualizatinn] Slopelndicatnrsl Apply | Cancel |
[ Triangles: _
[ e T Wettices: 12
tajor Cantour ————— 1~ Minor Contowr ———————————
¥ Place: = ¥ Place: =
Elew. Interwal | 10.000 Elew. Intereal | 2.000
v Label: “ v Label: 1=
Label Interwal: | 0.000 Label Interwal: | 0.000
To change the symbology of each item, just double click on the sample graphic. The
GEOPAK Set Feature dialog will appear. Make the appropriate changes and then Click
the OK button. When finished with all items click the Apply button at the top of the
dialog.
Below are two samples of the GEOPAK Set Feature dialog.
~ Symbuology
Level: [Level1 =]
Colar: [L] O =]
weght F——"2""]
Symbology [ Vet Frefeiences SetJustification
Level: [Level 1 =] Th [5000 ﬂ'
Calor: L1 0 =l T IW
Syl | 0 =l Ft. [ 05TANDARD =l
0
OF. I Cancel | ﬂl
Step 6. Highlight the Objects item from the GEOPAK Site Preferences dialog. The dialog

changes as depicted below.

VDOT GEOPAK Drainage Training Manual
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0

Highlight the Existing Ground Object Type

gSile Preferences - Objects M= =
File
Optionz | Object Type Maming Prefix =)
Tolerances Parking FL J (!
Froject Components Building Bldg
/isualization Pond Pond %
Obj Roadway Road ;I
Updating -
Save |Palrk|ng : |FL
~ Object Details
ok | Eancell ™ izyalization 0 Slope Indicators T Default Slopes
™ Triangles: _
¥ Boundany: = [~ Vertices: 12
Major Contowr ————— ~ Minor Contour ——————
¥ Flace: = ¥ Place: _
Elew. Interval: |5.UUU Elew. Intereal: |1.UUU
Label Interval: | 0.000 Label Interval: | 0.000

shown.

and set the Visualization preferences as

gSite Preferences - Objects [ (=]
File:
Optiohs | Object Type MHamitng Prefis ;l
Tolerances Open Space Open ]
Praject Components Ground J
"Yizualization Temporary Gradi Temp Grading ¥
Dhijec Channel Charirel =l
gpdatlng | Evisting Ground | | Exist Ground
ave = =
 Dbject Details
ok | I:ancell ™ Yisyalization ) Slope Indicators ©) Default Slopes
[ Triangles: =
[T Boundary: —|[E— [T Werices: 12
Major Contaur ————— ~ Minor Conbour ——————————————
¥ Place: = v Place; _
Elew. Interval: |1D.DDD Elevw. Interval: |2.EIEIEI
[ Label _ ™ Labek 12
LLate! [ nteral: ID.DDD [Late! [ htenal: ID.EIEIEI

See the GEOPAK Set feature sample dialogs.

Major Contour:

Minor Contour:

VDOT GEOPAK Drainage Training Manual
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GEOPAK Set Feature GEOFAK 5et Feature
Symbology Symbaology
Lewel 1 [~] e
Color: LI 0 =l Color: I. 3 VI
Styls: | i [ Style: | ] =l
weight: | 1 =] weight: | 1 =l
- -
ak. I Cancel | ak I Cahicel |
Elev Interval:  10. 000 Elev Interval: 2. 000
L
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Completing Project Set-up

Note: To change the symbology of each item, just double click on the sample graphic. Once the
appropriate changes have been made click the Modify Icon to save your changes. The
Modify Icon is located next to the Object Type/Naming Prefix List.
Step 7. Highlight the Updating Option Item as shown below.
gSite Preferences - Updating [ (=]
File
Dptions ¥ Auto Update Model
TD'?fa”CES ¥ Prompt on Site Element Delete
Eir:&:;lziiol::ponents Element Aszociations:  On vI
Objects Working Boundary D efinition
[T Clip Model on Waorking Area Boundan
save Blaze i arling B ourdans |
ak | Cahicel |
Step 8. Highlight the Save Option Item as # Site Preferences - Save HE E
shown. Eile
. Options
Toggle On the Automatic Save Tolerances I~ Automatic Backup
option and set the interval to 30 Project Comporents | [ Automatic Save; | 30 Minutes ™
M nut es. "izualization
Dbiect.s
Click the OK button to save the el
preferences and go back to the
Project Wizard dialog. Ok | Cancel |
Completing Project Set-up
Step 1. Once back at the Project Wizard dialog, 2 Project Wizard mE E
press the Next> button.
¥ Create a Mew Model ﬂl M
Model Mame: [ 7582 pond _Cancel |
| Set Project Preferences ||
Step 2. The New Model Name and Project Name & Project Wizard &

5’

should appear as shown.

Toggle On the Open Object Import

Wizard option.

Click the OK button when finished.
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< Prew | Ok |
Cancel |

Mevs Project = . hdraind W1 7682 gsf
Mew Model Mame = h1 7682-pond

¥ :Dpen Object Import ‘wizard:

A\ o



Step 3.

Step 4.

Step 5.

We will now begin with the Import Data
Wizard.

Select the TIN File as the Import Data
Type option as shown in the dialog.

Fill out the File Name field as shown or
use the Browse button to select the Tin
file:

C:\Data\Geo\VDOT\Drain1\Sur vey. ti n.

Press Next> when done.

Fill out the Import Data Wizard dialog
below as shown. By selecting the Ground
Object Type, the Enter New Object
Name field is automatically filled in.

Click the Next> button when finished.

The final step in the Import Data Wizard
is to set the object Exist G ound 1 as the
Base Object for the Model H17682-
Pond.

Click the OK button to initiate the drawing
of the Active Model, H17682- Pond, and
the Active Object, Exist Ground 1, into
View 1 of MicroStation.

Creating a Pond Object

Step 1.

5’
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g Import Data Wizard

Select Impart Data Type

s 3

< Erey | Mext » |

File Type:  TIM File "I

File Mamne: | surves.tin

g Import D ata wWizard

Enter Mew Object Name:

| Exist Ground 1

Select Object Type:
|Existing Ground =l

[ ] ]

< Prew | Mext » |

MHew

Cancel |

g Import Data Wizard

< Prew |

s 3

ok |

todel: |l 7652-pond

Mew Dbject = Exist Ground 1
Object Type = Exizting Ground
Source File = survey. tin

=l

Cahicel |

Access Modeler > Tools > Pond Design in the MicroStation menu.
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Creating a Pond Object

Step 2. Click Next>.

gl:leate a Pond - Define name and deszign constraints HE E3
~ Pond - Define Pond Mame
The Pond will be placed in an existing
ar new abject.

Add ta Ohject: IEHistGrnund'I vi Mew... |
— Dezign Constraints

Design _Bottom - Up vI
To'Water Elev, vI I 0.000
™ Use aFresboard:  [0000

< Back I

Cancel |

Step 3. Click New to create a new Pond object.
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Creating a Pond Object

£ Create New Dbject ==
Object Type: |Pond hd

................................. Cancel

v Add to Active Model

Step 4. Define the design constraints as shown below.
gl:leate a Pond - Define name and deszign constraints H= E3
= 1 Define Pond Mame — ;
b il | The Pand will be placed in an existing
/i I AT ™ e, | or new obiect.
| : | Addta Object: [Pond 1 =] MNew..
i | F'|:|” |:| _]_ | - Design Constraints ———
| | ] | Design  Bottom - Up ']
—_—- | _To'WaterElev. | |2010.000
| | I¥ Use aFreehoard: [1.000
Cancel { RllE] |
Design: Bott om Up
To Water Elevation: 2010. 00
Use a Freeboard: 1.00
Step 5.

Click Next> and setup the pond bottom at a Constant Elevation of 2004.0.

g[ﬁleate a Pond - Define the elements -» Constant Elevation

Pond Elewvation

O fb Elevation: | 2004.000

=

i

Select elemd Constant Elewvation

the pond.

7
2

] |
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Analyzing the Pond Volume

Step 6. Select the MicroStation element that represents the pond bottom, and click Next>.

g[ﬁleate a Pond - Define the elements -» Constant Elevation
Pond Elewvation

O fb Elewvation: | 2004.000
lk‘\‘,ﬁ: H H
A

Select elements that define
the pond.

Y ] =

L5

Cancel | |

Step 7. Setup the Pond Side Slopes, Berm and Side Slopes as shown in the dialog below.

Z Create a Pond - Define pond slopes and berm M= B3
Fond Side Slope

Slope runirise ™ W : W
Symbology ™ = [cHoEntiez: =
Berm Details
IV Create Bem ‘width: [10.000 | [ Fil Drly
3 Relative T Object > | [Exist Ground1 =]
1 Slope & | [ooo0

Width Feature Type:  Break Line -
ITI—F'I:Ir'u:i ;Berm Symbology ¥ IEI =
L et | —— | =l
< Back | | Side Slopes

Finsh | | Cvt Slopewniise |[200 - [T00
Fil: Siope wruise ¥ |[200 1 [1.00

Cancel |

Step 8. Click Finish to build the pond.

Analyzing the Pond Volume

Step 1. Access the GEOPAK Volume Calculations Tool from the Modeler > Analysis >
Volumes pull down menu or from the icon shown.

|

Foa(h ©DOTHEN iy
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Analyzing the Pond Volume

Step 2. Fill out the dialog as shown.
EVDIume Calculations ME E
Calculation Method
|V© Prismoidal ) Grid Paints: [T00 ‘
r~ Calculation Optiohs
Calculation:  Plane ta Object "l
From Plane: |2DDS.DDD
To Object: [Pond 1 3|
Range |
 Wolume Calculations
™ Use Factors:
it [ 000 Fill: {000
Cut Walume :
Fill %/ alume :
Balance :
Area: ¥
Process |
Calculation Method: Pri smoi dal
Calculation: Plane to Object
From Plane: 2009. 000
To Object: Pond 1
Use Range: Toggl e On
Step 3. Click the Range button. i Fiange |

5’
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Computing Time of Concentration

The Volume Elevation Range dialog is depicted below.

Set the Auto Range Options portion # Volume Elevation Range = E
of the dialog as shown. File
Range: Auto Range | t v

Range: Auto Range | ncrenent Anae i T e |

Auto Bange Options
Range Increment: 1. 000 Range Increment. [1.000

tinimurm Elewvation: |2EIEI4.DDD 2004.000
Minimum Elevation: 2004. 000 bd axirnurn Elevation: |2DDEI.DDD 2013614 |
Maximum Elevation: 2009. 000

. . Loy High bctive |
Click the Set Range button to fill out 2004.000 2005.000 “ES al
the bottom portion of the dialog. 2005.000 2006.000 YES

2006000 2007.000 YES %
; 2007.000 2008.000 VES
C.:I(.)SG the dialog when you are 2002.000 2009.000 YES
finished.
[0.000 [0oo0 r

Step 4. Click the Process button on the GEOPAK Volumes Calculation dialog. The following
report is generated. Close the dialog boxes when done.

# Yolume Calculations [_ =] # Elevation Range Summary M= E3
Calculation kethod - -
{@ Prismoidal C Grid Paints: [100) ‘ Lo High Cut Fil |
= - - 2004.000 2005000 83544 0.000
r Calculation Options :
Caloulation: T Flane ta Object vI 2005000 2006.000  106.066 0.000
: . 2006.000 2007.000 130682 0.000
Fram Plan; | 2003.000 2007.000 2008000 157392 0.000
Ta Object: [Pond 1 [ 2008.000 2008.000  186.979 0.000

™ UseRange: Range |
~ Volume Caleulations ———————
™ Use Factors:

(e (S il {1000

Cut Wolume ; BE4.EES CY

Fill Walurne : 383.259 Cv

Balance : 281.407 CY
fuea: 1287.989 5Y ¥

Process |

Computing Time of Concentration

During this section we will compute the time of concentration for a drainage area using the Seely
formula under the Rational Method.

Step 1. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Step 2. Access the drainage project h17682.gdf by selecting Drainage > Project > Open from
the GEOPAK Drainage pull down menu.

Step 3. Select Add from the Drainage > Components > Area pull down menu in GEOPAK
Drainage.
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Computing Time of Concentration

Add a Hew Area
Drescription: I
Ok I Cancel |
Step 4. Fill out the Drainage Area Definition dialog as shown.
EDlainage Area Definition M= E
[ window Center
Area D |.-’-‘« 1 'I Appl |
fealD: 4 fres I Highight ) ol 26 il
- Details
Descriptior: | ToMode ID: Areal é’@
D efinition ) i i
Subrea Drainage drea: | 1.000 Area Selection 4 Creation
Computation Select Create
Time of Canc.: [ 0.000 Shape DTM Shape
Hydro. Method Compute TC | Pick. Boundary DP
™ Rational Elements Create Shape
) 505
Drainage Area ID: Areal
Description: Drainage Area for Routing
Hydrologic Method: Rational
Drainage Area: 1.00
Base C Value: 0.5

Click the Apply button when finished.
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Computing Time of Concentration

Step 5. Click the Compute TC button located in the middle of the Drainage Area Definition dialog.

The Drainage Area Definition dialog will temporarily minimize while we work on the Time
of Concentration.

We will manually enter the hydraulic characteristics of sheet flow and concentrated flow.

Fill out the dialog as shown.

E’ Time of Concentration M= E3
Drainage frea 1D Areal
Model = Il =]
-~ Defime Path
Trace | iy 1D - Segments |

¥ Sheet Flow

tethod: Seelye ™ Length: |235.DDD
i W e ID.EIEIEI Slope: |1.DDD

1 Shallow Flow

{Lerathn ID.DDD
| Ffer, K | (A Slope: ID.DDD

¥ Concentrated Flow — |

Method: _Kirpich vI Length: IEDD.DDD
Height above outlet: I 7.000

Accum. Digtance: 0,000

Aceum. Avg. Slope:  0.000 2]

Te= 8151
Sheet Flow: Toggle On
Method: Seelye
Length: 235.00
Slope: 1.00
Concentrated Flow: Toggle On
Method: Kirpich
Length: 300.00
Height above outlet: 7.00

Click the Compute button and then click Apply to return to the Drainage Area Definition
dialog.
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GEOPAK Routing (Create the Runoff Hydrograph)

Step 6. Highlight Compute in the Drainage Area Definition dialog and press the Compute
Discharge button.

#5 Drainage Area Computations M= E3
[ window Center
Area |D: |A 1 | : Appl |
D > ¥ I fighight &) il B G il
- Details
Options Area Calue Compite
Drefiniti :
Supan Total Subareas:  0.000 0.000 Discharge
Cornputation Eemainder:  1.000 0,500
~ Hydro, Method Composite: 1,000 0.500
™ Ratiohal Computed Intensity: 5789
1 8CS Computed Discharge: 2,885

Step 7. Click Apply and close the Drainage Area Definition dialog.

GEOPAK Routing (Create the Runoff Hydrograph)

During this section we will create a runoff hydrograph according using the Rational Method for the
previously created drainage area.

Step 1. Select Add from the Drainage > Components > Routing. Create a new routing
configuration.

Create New Routing Configuratio
Routing 1D IFloute1

Ok I Cancel |

Step 2. Select the Runoff icon (1* icon located in the top middle of the dialog) and highlight the
Definition item in the Options list.

Select ‘Areal’ as the Area ID.
Step 3. Keyin the storm Duration TC Factor = 1.

Step 4. Click the Select button and select the Ditch cell.

Select Cell from Library

Cell Hame | Description ;I e ey Gl

DITCHC DETAILDITCH Tv C
DITEHD DETAILDITCH TY D
DITCHE DETAILDITCH TY E
EC23 DETAILEC 23
EDPLMC BEDDIMG DETAIL...
PCPLUG FRECST FIPE PLUG
PSPLUG ABAMDONED PIPE...
DITCH -

Click OK to continue.

" VDOT GEOPAK Drainage Training Manual
JF’ 1/27/2006 225 \'".7



GEOPAK Routing (Create the Runoff Hydrograph)

Step 5. Click the DP button and data point in MicroStation view window 1 in the area where the
pond is located.

EEdil Routing Configuration

- [ “window Center
Routing ID: 4 [Routsl ~] Appl |
outing ID: 4 |Route [ 2 ™ Highlight Oy M oy PRIy
- Details
Description: | Hydrograph for Areatl
Drefinition SR L
Dizcharge |é i'+'i' Area (D I.-’-‘«rea1 VI &)
Stags Storags Duration TC Facter [1.000
Stage Dizcharge
Carnputations ﬁ f
~ Cell Dizplay
'/‘ Ry Cel [DITEH e s [ 271056742
N Select | [l v [Z39310.880

This will place a cell that graphically represents the routing configuration in MicroStation.

Step 6. Highlight the Discharge item in the Options list.

gEdit Routing Configuration M= 3
. window Cent
Fouting ID: 4 [Route] ~ » ||:Hilgnhli;::l S ¢ M ¥ Appl |
— Detailz

Optiong ® se Computed Discharge

Diefinition ) Uszer Supplied

charge
Stage Storage
Stage Dizscharge
Computations

Select the Use Computed Discharge radio button.

Step 7. Highlight the Computations list item in the Options list.
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GEOPAK Routing (Create a Reservoir Routing)

£ Edit Routing Configuration M= E3
- [ window Center

Routing 1D R outel hd o Appl

outing ID: 4 [Route 1 » ™ Highlight O X oW PRIy |
- Details

[Optors | fesle —

Definitian uno wdrograph Fesults

Dischange Hydrograph Area Id = Routel

Stage Storage Drainage Area = 1.00 (acre)

Stage Dizcharge Time of Concentration = 9.15 (min)

|:|:|r|'||:||_4t.3|,i|:|r'|:5: Funoff Coefficient 0.500
Peal: Di=charge = 2. 885 (cf=)
Time to Peall = 9.15 (min)}

 Dutput
File Mame: Create Vl Wi I
| Q
Click the Compute button.
Step 8. Click Apply to save this configuration. Review the results.

GEOPAK Routing (Create a Reservoir Routing)

In this section we will create a reservoir (pond) routing configuration which we will use to route our
runoff hydrograph for Area 1.

Step 1. Click the Add Routing button on the Edit Routing Configuration dialog.

Fill out the dialog as shown.

Create Hew Fouting Configuratio
Routing 10; IHDuteE
Description: I Rezervoir FAouting

Cahicel |

Click OK to continue.

Step 2. Select the Reservoir icon and highlight the Definition list item from the Options list.
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GEOPAK Routing (Create a Reservoir Routing)

EEdil Routing Configuration

Routing ID: 4 IFh:nule2 -] » ™" Window Center W M W Apply |

[ Highlight

- Details
D efinition 1 Reserar

Dizcharge +'i' Ikl Rurnoff 1D IHDute1 VI 4

Stage Storage |é (5} _
Stage Discharge Startirg W ater
Computations . f Surtace Elevation: [ 2005000

~ Cell Dizplay

("\l I:eII:IDITl:H DP A | 2718356.742
L

S Select | v: [339310.660

i | Reservoir Fouting

Select Routel for the Inflow Runoff ID and set the Starting Water Surface Elevation at
2005.00.

Step 3. Click DP and data point for the location of the orifice.
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GEOPAK Routing (Create a Reservoir Routing)

Step 4. Highlight the Stage Storage list item from the Options list.

EEdil Routing Configuration

[ “window Center
I Highiight ¥ Y OF Y _boob |

Routing ID: 4 IFh:nule2 =l »
- Details
DOptiors ®
Dgflnmon ) User Supplied
Dizcharge

Stage Storage Type:  Site Object vI

Stage Dizcharge

] Paond 1
Carnputations I an

=

Select Use Computed Storage radio button.

Set the Type option to Site Object and select Pond 1.

Note: We were able to select a Site Object because in Geopak Drainage under, Drainage > Project
> Preferences > Project Components we have previously included the name of the Site Modeler

project: H17682.gsf.

Step 5. Highlight the Stage Discharge list item from the Options list.

Set the type, size, coef., and elevation options as shown.

EEdil Routing Configuration

- [ “window Center
Routing |D: Route2 - Appl
outing ID: 4 [Route 1 » ™ Highlight Oy M oy PRIy |
- Details
Options ™ |Jze Computed Stage Discharge
Dgflnmon ) User Supplied
Dizcharge
tage 50'698 Type Item ID Size Cioef. Elervation |
Stage Discharge Orifice n‘a 1.000 0600 2005000 a
Carnputations
X
Orifice Vl [1.000 | 0,500 | 2005.000
Type: Orifice
Size: 1.00
Coef: 0.60
Elevation: 2005.00
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GEOPAK Routing (Create a Reservoir Routing)

Step 6. Highlight the Computations list item from the Options list.

Click the Apply button.

Create an output file called StageStorage.txt

Click the Compute button.

E Edit Routing Configuration M= E3

Computations

- [ window Center

Fouting ID: 4 [Routs2 ~] e E A||

outing ID: 4 [Route [ 2 ™ Highlight O X oW PRIy
- Details

Options Results

DﬁmMm1 Feservoir Routing Result=

Dizcharge

Stage Storage Inflow Hydrograph Id = Foutel

Stage Dizcharge Outflov Hydrograph Id = Route?

Start Elevation = 2004.196 (ft)}
Peal: discharge = 2.794 (cf=)
Time to Peall = 9.15 (min)}

 Dutput
File Mame: Create Vl Wi
| StageStorage.tat Q.
Step 7. Click the View button to review the Routing calculations.
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Importing Stream Geometric Data to HEC-RAS

Objective: Provide the user with a general understanding of GEOPAK Cross Section Reports
and their capability to generate geometric information for the HecRas program.

Goal: Create stream cross sections and import them to the HecRas software.

Prerequisites: Completion of an existing ground Digital Terrain Model.

Additional GEOPAK Cross Sections Online Help

References:

Introduction

The creation of a stream or river cross sections requires the usage of different tools within the Geopak
software.

The Geopak Cross Section Report tool enables us to extract information from the stream cross
sections in a format accepted by the HecRas software.

The designer should be able to place a basic alignment along the stream and generate existing
ground cross sections. These cross sections will be used in the Geopak Cross Section Report to
format the data accordingly to HecRas Gis format.

XS Reports
Objectives Create various cross section reports:
- for plan use (design elements and quantities)
- as input for other programs and/or applications of GEOPAK
- for construction layouts.
Create and draw construction limits in the plan view file.
Project Manager Reports and XS Quantities
Limits of Construction
Tools |
T N (R L = Tt | et =5
;ﬁ, Wi A0 D B B
Menu Bar Application GEOPAK Road > Cross Sections > Cross Section Reports
GEOPAK Road > Cross Sections > Construction Limits
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XS Reports

&%5 Rep.  MEE

[REY

The GEOPAK Cross Section Report Utility can extract up to
sixteen different reports from original and design cross-
sections. For each report generated, the user must set the Oeaiie |

parameters of the existing and/or design cross sections. o
GEOPAK also provides an option to make custom headers for _ Gl |
each of the reports via the User pull down menu. DT Input |

_OMPo® |

Custom Header ez |
HEC R&5 |

Mulidine |

From the XS Report dialog box, select User > Preferences. A &l
Report Header dialog box will appear with all options ghosted _ Seedng |
out. To activate the individual fields simply toggle on the box Slope Stake |
next to the desired field. Once you have completed the dialog Staking Deta |
box, the information will be saved as an .hdr file. This allows

for the creation of a separate header for each type of report. WEPRD |
The tolerance field determines the maximum gap allowed w5 List |
between cross section elements.

™| Hilite
# Report Header M= E3
Fils
|| kR =] vI

| MasterHeaderd] |
[ MesterHeaden |
| MesterHeaderd |
¥ Mumber Page

Talerance I 0.7 00000
Fiadius of Display Circle; I 4000000

™ Adijust Output File Extension &ccording to Fepart

HEC -2

This process reads cross section elements and formats the information in an ASCII text file
suitable for use in the HEC-2 hydraulic program.

HEC RAS

This process reads cross section elements and formats the information in an ASCII text file
suitable for use in the HEC RAS hydraulic program.
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Creating a Stream Baseline

Lab 18:

Importing Stream Geometric Data to
HecRas

Creating a Stream Baseline

Step 1.

Step 2.

Step 3

Step 4.

Step 5.

Step 6.

Step 7.

" VDOT GEOPAK Drainage Training Manual
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Execute C:\data\geo\VDOT\drain1\LAB18_V8.EXE.
Open the MicroStation File C:\Data\Geo\VDOT\Drain1\Survey_river.dgn.

Access Store Graphics from the Applications > GEOPAK Road > Geometry > Store
Graphics pull down menu or from the Store Graphics icon on the GEOPAK Road Tool
Frame shown

LD

LT 0

fz]
B P"JI »

Enter the information as shown in the dialog below.

& store Graphics  MIEIES
Settings
Job Mumnber W
Operator Code IT
_ Chain | [iver
Beginning Point | 1000
‘Beqinning Statiors | 0+00

|0 Elernent | Stone |

Complex Chain |

Press ID Element and select each of the lines that represent the alignment of the river
stream until the Store button activates.

Press the Store button.

Press OK at the Store Graphics notification dialog. The alignment will be saved into the
geometric database and a copy of the generated commands will be written into the ASCII
file j101lovd.inp.

Input File Hame

Store Graphics Motification

Chain river will be stored in job 101,

Stare chain command added to input file
|10 ovd.inp

Canicel |
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Drawing Alignments

Step 8. Close the Store Graphics dialog and delete the MicroStation lines that represented the
stream alignment.

Drawing Alignments

Step 1. Access the Design and Computation Manager from the Applications > GEOPAK Road >
Design & Computation Manager pull down menu. A secondary dialog box will appear to
be used in conjunction with the Design and Computation Manager dialog box.

gDesign and Computation Manager =] B3

Fil=  Edit Seftings Fawortez Help

& A\DatahGeohwdotudiaind betandardsh G eopak WD OT english. ddb
mm Location & Design

3 Right of Way
£ Utilitiss

3 Erwironmental
3 Traffic

3 Geotechnical

Step 2. Select the item shown in the dialog box below.

gDesign and Computation Manager M=l E3
Fil=  Edit Seftngs Favortes Help

&R D atahGeo\wdothdraind hstandards\Geopak \WD O Tenglish.ddb &)
[ Location & Design
= Aligrments
[ Horizontal

= BL25 - 25 S5cale Bazelines
g1 BLSO - 50 Scale Baselines
ﬁ BL100 - 100 Scale Bazelines
23 Yertical

3 Bow Culverts

23 Construction Limits

23 Cross Section

23 Curbing

3 Drop Inlets

3 End Sections

3 Endwalls

23 Erosion Contral

3 Fence

23 Ground Cover =
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Drawing Alignments

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

5’

Next, select the Draw Plan and Profile
button from the secondary dialog box:

Z BL25 - 25 Scale Baselines  [H[EIEY

tatch Point Text
Diraw Plan & Profile

2} &cltine Aftitutes
™| HewElement Oaly

Enter the job number: 101 at the dialog
and press OK.

bt [10] Select |
ok I Cancel |

Select the Chains operation. Each of
the chains will be displayed in the list
box as shown. Notice that the options
that are to be drawn with the chain are
already activated. Set the Label Scale to
25.

To draw the chain, click on the name of
the chain: River in the list box. Only
click once!! Each time you ID a chain it
will be plotted into the design file.

Change the Operation to Stationing
and modify the dialog settings as shown
in the image to the right.

Annotate the River alignment by clicking
the chain name in the list box.

Exit the Plan and Profile Draw dialog
box and close the D&C Manager
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gPlan & Profile Draw M= E3

Operation
IV Chainz | BLZ25 - 25 Scale Bazelines® ‘
Select Chain
EBLAGO ¥ Line Direction Label
EEL:J;"LNE ™ Line Length Labels
REDELD [ Line Labels Only
RIVER W Curve Label

¥ Curve Data

™ Curve Labels Only

[ Place Curve Diata By DP
™ Spiral Label

¥ Spiral Data

™ Spiral Labels Onlp

[" Place Spiral Data By DP

E—

gPlan & Profile Draw M= E3

Operation
IV Statiohing | BL25 - 25 Scale Bazelines® ‘
Select Chain ta Station
EBL4ED v Tick Marks
MAINLINE IV Tick Marks Stations
EEEBPSD ¥ PC&PT &C5... lahels
RIVER ¥ Pl labels
~ Small Ticks
Ticks LT; Labels LT |
— Large Ticks

Ticks LT; Labels LT |
~ Control Point Labelz

Az Per Preferences I
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Existing Ground Cross Sections: Drawing Pattern Lines

Existing Ground Cross Sections: Drawing Pattern Lines

Step 1. Access Draw Patterns from the Applications > GEOPAK Road > Cross Sections >
Draw Patterns by Station Range pull down menu.

Step 2. Populate the dialog box as depicted below.

ngaw Pattern Lines M= E3 GEOPAFK Set Feature
Jahe |1D1 Q Chait: IFEIVEF! vl ﬁ Eriafile: IM.-’-‘«INLINE vl Sumbology
Beginhing Ending
Left Offzet(+]: IBD Left Offzet(+]: IBD
Station: | 2+00.00 win Station: | 7+00.00 win
Right Offzet(+): IED Right Offzet(+): IED
Ewven "l |1DD.DD [T Skewdngle [000

Level Symbology: | Draw Pattem Lines |

Step 3. Click Apply to initiate the plotting of the patterns into the design file.

Step 4. Using the same MicroStation symbology place two more parallel lines at each side of the
bridge that crosses the stream.

Step 5. Delete the pattern line at station 5+00. For Hec-Ras purposes, a cross section there is not
needed.
Step 6. Close the Draw Pattern Lines dialog box.

Existing Ground Cross Sections: Generating the Stream Cross
Sections.

Step 1. Open the MicroStation file c:\data\geo\VDOT\drain1\xsriver.dgn

Step 2. Access Draw Cross Sections from Surfaces from the Applications > GEOPAK Road
> Cross Sections pull down menu.
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Review Cross Sections

Generate the existing ground cross-sections by populating the dialog box as shown on
the following dialogs.

Step 3.

Note: The Display Settings for the existing ground line are set to level 1, color 1, style 2, weight 5.

ngaw Crozz Sections M= E3 ngaw Cross Sections ME E
File Edit Update Options File Edit Update Options
Job Muraber: [101 =] Chair: [RIVER =] Diraw Job Number: [T01 =] Chairc [RIVER | Draw |
[ DF Origin [ DP Origin
=5 Cell ] Surfacesl #5 Eells] Surfaces I
~ Pattem Type | Mame Dizplay Settings b ethod
By DGM File "I Lv: Level 1, Coc 1, Le: . MG Triangles 1
[l
Design File: | Survey_river.dgn Q.
¥ Levels: |Level G ¢1 [/ 50 |
W Coos [5 | @ W Line [ LineSting
~ Details*
V¥ Shles: ID— | M atch Reszet | sl ) -
: T TIM File: | creek.tin Q.
I wieights: |2 d _ hrey | Method: Triangles ™ Type:  Line "I
~ Scale Spacing — Display Settings Filter Tolerances
Horizontal: | 1.000000 [1000.000 By Level Spmbology ™ | CIIIIIn Horizontal: | 0.3000
Wertical: | 1.000000 Wertical: | 500.0000 Feature: & N Enlies | & Warance: ID_1DDD
Mumber of %5 by Column; |2|:I ot St
— Text Sett
eEm |————|
Step 4. Press Draw to generate the cross sections.
Step 5. Exit the dialog box.

Review Cross Sections

Step 1. Select the Cross Section Navigator tool from the Applications > GEOPAK Road >
Cross Sections > Navigator pull down menu.
Cross Section Navigator - RIYER - Scale TH: 1V
3+00.00 E| 949 « H 4 PP‘M%%*&‘ &2| Ii
Step 2. Use the Cross Section Navigator to browse and check your existing cross sections.
Step 3. Close the XS Navigator dialog box when done.
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Exporting to Hec-Ras

Exporting to Hec-Ras

Step 1. Access the HEC-RAS report from the Applications > GEOPAK Road > Cross Sections
> Reports pull down menu.

& '%S Rep... M E3

|dzer

Clearing |
Closure |
DTH Input |
DT Prop 3D |
HEC-2 |
HEC RAS |
Multi-Line |
Frofile Grade |
Radial Staking |
RT40 |
Seeding |
Slope Stake |
Staking Detail |
WSPRO |
5 List |

™ Hilite
Step 2. Populate the dialog box as shown below.
Z HEC RAS Report [_ [ Z5 HEC RAS Select Element Sy... [[E E3
H ¢ [10 ¥ LwMames: |Level 1 &1
I el mtierss | |
HEC RAS Elements w Displey | ¥ Colos [ A
Vi Ghyles: |2 l
HEC R4S Report File [ xsriver. geo Files | ¥ weights: |5 |
Aoy | td atch | Dizplay | Reszet
Step 3. Press Apply to generate the Hec-Ras cross section geometry file.

Step 4. Exit MicroStation.
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Importing Cross Section Data into Hec-Ras

Importing Cross Section Data into Hec-Ras

Step 1. Activate Hec-Ras from c:\data\geo\vdot\drainl\hecras\ras.exe.
HEC-RAS M= 3
File Edit Simulate “iew Options Help
2 e 2 1 e i L e et I
Project: | |
Plan: | I
Geometny: | |
Flow: | I
Project
Dezcription I B
Step 2. Access the included Hec-Ras project: xsriver.prj located in the c:\data\geo\vdot\drainl
directory.
HEC-RAS [_ 5]

File Edit Simulate View Optionz Help

MHew Project ..

b= E i) usc Hydralagic Engineering Center

e E [ ustomary

s E ' UZ Army Corps of Engincers
Save Fiaest

I
Save Project g ... |
Hemame Erajest... I
Drelete Project ...
Praject Surrmary .. I
Import HEC-2 Data ... B
Step 3. Access the Geometric data module of Hec-Ras by selecting Edit > Geometric Data from
the Hec-Ras pull down menu.
Step 4. Select File > Import Geometry Data > GIS Format from the Geometric Data dialog.
Geometric Data H=] 3
File Edit “iew Tables Options Help
Mevs Geomety Data j

Open Geametry D ata
Save Geometry Data
Save Geometry Data Az .
Rename Geomety Title
Delete Geometry Data

Copy to Clipboard
Frint ...

Impart Geametry Data W
JSACE Survey Dabks Format ..

Exit Geometry Data Editor

HEC-2 Format ...
h==4 HEC-RAS Fomat ..
Wiew
Picture

37, .09 |
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Importing Cross Section Data into Hec-Ras

Step 5. Select the file we created from the Geopak cross sections:
c:\data\geo\vdot\drainl\xsriver.geo
Import #GIS Format data file
Title File: M arne: [} Directaries
I I:-tsriver.geo oD atahGeohwdathdrain
[ HECRA&S
[ projdbs
[ standards |
Drives
Ok Cancel Help Create Directory | IQ c vl
[Select GIS Format file ta import
Step 6. Review the alignment and layout of the imported cross section data.
Geometric Data H=] 3
File Edit “iew Tablez Optionz Help
Riwer j
Feach
—
Junct,
@
Cross
Section
Brdgy/Cul.
Irlires i =ir
Spillway
Miene
Picture

2588123 25, 32467 15 |
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Importing Cross Section Data into Hec-Ras

Step 7. Review the generated cross sections by pressing the Cross Section button in the
Geometric Data dialog box.
Fie Edi ‘Wiew Tables Options Help B ERD Optes [F AE
River - river. - AT - o e |
ficoc] Reach: [AIVER =] Aiverta: [7o0000 =] [8][2]
Junct Description I _. B
@ Coordinates
Station Elevation | « LOE Channel ROE
Cross 1|0 454
Section E[ 454
3|29 4.84
Erdg/Cul 4 45.02 4
g 54635 433
| B|47.27 4.36
Inline ‘wheir _7]53.34 1.04
Spillw ay _ 8|60 a
[ 9|65.99 59
10| 77.03 3
i X X
Pichre R od 1§ O
Bl LIJ
258812325, 32467 .15 | |Select river for cross section editing
Step 8. Review the cross sections graphically by selecting Plot > Plot Cross Sections in the
Cross Section Data dialog box.
Cross Section Data Cross Section M= E
Ewt Edt Options | Plat Help File Options Help
Five SEETEE N | g g |
Plat Prafile ... k ’ =
Reach: [RIVER “ e 00000 <] [8][ 1] Reach: [FIVER ~] Riversta: om0 ~] [3][1)
Drescription ; - "
I \:‘ River Analysis -
Elevation | = LOB Charnel ROE Legend
1|0 464 =5—
E 454 Ground
BEIEEE) 484 Barik Sta
_4|4502 4 —
EEEES 433 =
_B|av27 436 M ain Channel B ions 5
75334 1.04 Bark. z
_8|k0 B w
_3|e5.99 59 =
% :1?8031 333 Contraction T :-cpasion
— rrrr———— =] Joi 0.3
20 an &0 a0 100 120
Statian (1) =
[Select river far cross section editing ] 3

5’

Step 9.
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Importing Cross Section Data into Hec-Ras
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Ditch Design

Objective: Provide the user with a general understanding of how to design and analyze ditches in
GEOPAK Drainage.

Goal: Create a ditch system using Geopak Drainage.

Introduction

The creation of a ditch system in Geopak Drainage is similar to the construction of a storm sewer
system, with the difference that instead of specifying a pipe for the link connection, the user needs to
select the ditch option.

Geopak Drainage allows the user to specify a fixed ditch geometry or a ditch extracted from a
reference surface.

Link/Ditch Configuration

g Link Configuration Definition

- - [ window Center
Link 1D: |dth | o b7 Appl |
. - EE v [ Highlight v oFE s e
— Detailz
Description: |
Dl From Made: [3-4 > % ToMade: [35 o
Conditions Length: 00000 [ Use MS Element [1)
Congtraintz Configuration
Carnputation Ditch Type:  Fixed Geomeatry "l Roughhess: ID.D13
Type Ditch Width: |5.DDDD ¥ Design Width
© Pipe Ditch Depth: [3.0000 ¥ Desian Depth
' Ditch Side Slope Ratio Left (H:1): |3.EIEIEIEI Right [H:1]; |3.EIEIEIEI

Link options and types are shown in the Option list box on the left side of the dialog. The
corresponding fields and items appear on the right. The four options are reviewed below.

Definition Defines the Link’s path, connectivity, shape, material, roughness coefficient,
size, and design options.

Conditions Defines or reviews the elevation condition for the Link including minimum
depth, soffit, invert, and slope data. It also includes the profiling options for
holding certain values constant.

Constraints Defines the Link constraints including the minimum and maximum rise (size),
slope and velocity used in Link design.

Computation Reviews the Link hydraulic computations
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Introduction

Lab 19: Ditch Design

Introduction
Step 1. Execute C:\data\geo\VDOT\drain1\LAB19_V8.EXE.
Step 2. Open the MicroStation file c:\data\geo\VDOT\drain1\h17682.dgn.

Step 3. Select Drainage from the Applications > GEOPAK Drainage > Drainage pull down
menu.

Step 4. Access the drainage project h17682.gdf by selecting Project > Open from the Geopak
Drainage pull down menu.

Design Ditch Node: ditchl

Step 1. Select from the Drainage Menu: Component > Node > Add.

Add a Hew Hode

Drescription:

QK. I Cancel |

Step 2. Highlight Properties in the Options group box on the Node Configuration dialog. Select
the Node to be used from the Drainage Library and assign its properties as depicted

below:
# Node Configuration - Properties M= E3
- [ window Center
Node D 4 [ditcht I Bl o e |
~ Detailz
Description: |
Opc! Mode Type:  Other vI
L =
Spread Criteria Erafiled| o (Erade I
Elevations Litirzry [ter: IDITEH_NDDE |
Junction Loss
Dizcharge Options
Computations -
= Hiode Bottom INnne S e atale vl :
[ Ovenide Library Payiten: I ﬂl
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Design Ditch Node: ditchl

Node ID Ditchl
Node Type Other
Library ltem Ditch_Node

Step 3. Highlight Location to describe the inlet’s location in the design plane:
ENude Configuration - Location M= E3
- [ “window Center
= Appl
Mode D 4 [ditch 1 » Bl R W om w4 e |
~ Detailz
Options ¥ Chair: [MAINLINE =] ¥ Prafile: [MAINLINE ~]
Properties Coordinates / Stationing
1 - . X
Spread Citeria Align:  Tanagent to Chain "l # +Angle: ID.DDD
Elevations Station: [ 205+75.46 % 2718650.832
EH”CF:'U” LDDSSt_ [ Gifset: 171,500 $ Y. 339044128
Izchnarge 10Nz
Eomputgtionz [ Mimor Mode Offzet from Gutter ta Inlet: ID.EIEIEI
Reference Chain Select Reference chain: MAINLINE
Reference PGL Select Reference PGL: MAINLINE
Align Tangent to Ref. Chain
Station 209+78.46
Offset -171.50
Press Enter to automatically place the node at the specified location.
Step 4. Highlight Elevations to assign the node an elevation and vertical alignment of the ditch
node.
ENude Configuration - Elevations M= E3
> [ ‘window Center
MNode D 4 [ditchT | All
- EE * - Hghigh oo % &) feeb
— Details
Dptions Reference Surface:  TIMN File v|| survey.tin Q
Properties Elevation Source:  Reference TIM | 2m5z32
Liowzatian
Spread Criteria Mode Elewation Option; Same az Source '| 205232
I — Wertical Alignment:  Match Invert "l ID.DDD
unchion Loss .
Discharge Optiors tinirmurn Depth: I 0.000
Eometi=tians Mlagimum Depth: [ 10,000
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Design Ditch Node: ditchl

Elevation Source Reference TIN
Node Elevation Option Same as Source
Vertical Alignment Preference Match Invert
Minimum Depth 0 feet
Maximum Depth 10.00 feet
Step 5. Highlight Junction Losses to use Defined Equations (defaults to Preference > Junction
Loss Settings).
ENude Configuration - Junction Loss M= E3
: [T window Center
- Appl
ModelD 4 [dichi I » - il @ w4 e |
~ Details
Optiong ® Defined Equations
PTDPE_IUES ) Equations  Loss Reduction: I )]
e . ) Absolute Loss: ID.DDD
Spread Criteria
Elevations ) Supplied K - Dutlet Yelocity: I L]
Junction Loss ) Supplied K - Change in Yelocity: I L
Dizcharge Options O Mone
Computations

Step 6. Highlight Discharge Options to specify the discharge getting into the ditch. The actual
flow was previously calculated. Therefore, keyin 10 cfs at the Supplied Discharge field
and activate the toggle.

ENude Configuration - Discharge Options M= E3

- [T “window Center

MNode D ditchi - Appl

ode D 4 [dic 1 » ™ Highiight T | I:lI:l}'l
- Details

Optionz ) Use Computed Discharge

Froperties @ Supplied Discharge: [10.000

Location : ;

Spread Criteria [ ‘Disable Inlet Calculationst  Capaci: ID.DDDD

Elgvations ™ Link Drainage &rea; |3-1 vl il

Junction Loss

arge Optiohs
Computations

Step 7. Click Apply to add this node to the project.

Step 8. Close the Node Configuration dialog.
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Design Ditch Node: ditch2

Design Ditch Node: ditch2

Step 1. Select from the Drainage Menu: Component > Node > Add.
: | ditchd
Ok I Cancel |
Step 2.

Highlight Properties in the Options group box on the Node Configuration dialog. Select
the Node to be used from the Drainage Library and assign its properties as depicted

below:
75 Node Configuration - Properties M= E3
- [ window Center
MNade ID |dl b2 | Appl |
ode D o Jdtc I Highight B e & _Awb
~ Detailz
Description: |
! i Mode Type:  Other vI
. -
Spread Criteria . Profie: MI
Elevations ITCH MODE B3
Junction Loss
Dizcharge Options
Computations -
= Hiode Bottom INnne S e atale vl :
[ Ovenide Library Payiten: I ﬂl
Node ID Ditch2
Node Type Other
Library ltem Ditch_Node
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Design Ditch Node: ditch2

Step 3. Highlight Location to describe the inlet’s location in the design plane:
£ Node Configuration - Location M= E3
- [ window Center
Mode 1D ||:Il h2 'I
ode D o Jdtc I Highight B A
~ Detailz
Dptions [¥| Chair: [MAINLINE ~| ¥ Profile: [MAINLINE ~]
Properties Coordinates / Stationing
Align: Tangent to Chain v| # + fngle: ID.EIEIEI

Elewations Station; |208+B?.91 ¥ 2718566423

Junction Loss ¥ Offset: [151.560 $ 't 339140691

Dizcharge Options _

Computations [~ Mimor Mode Offzet from Gutter to [nlet: | 0.000
Reference Chain Select Reference chain: MAINLINE
Reference PGL Select Reference PGL: MAINLINE
Align Tangent to Ref. Chain
Station 208+67.91
Offset -151.86

Press Enter to automatically place the node at the specified location.

Step 4. Highlight Elevations to assign the node an elevation and vertical alignment of the ditch
node.
£ Node Configuration - Elevations M= E3
- [ window Center
MNode D ||:It h2 I Appl
odeID 4 dtc =Y e E A 8@ e |
- Details
Optiong Reference Suface:  TIM File vIlsn.we_l,l.tin Q,
F'rnpelrties Elevation Source:  Reference TIN '| 2012561
Location
Spread Criteria Mode Elevation Option:  Same as Source "l 2012 561

Yertical dlignment;  Match Invert v| ID.DDD

Junction Loss
Discharge Options Finirmum Depth: I 0.000

Computations Maximum Depth: [10.000
Elevation Source Reference TIN
Node Elevation Option Same as Source
Vertical Alignment Preference Match Invert
Minimum Depth 0 feet
Maximum Depth 10.00 feet
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Design Ditch Node: ditch2

Step 5. Highlight Junction Losses to use Defined Equations (defaults to Preference > Junction
Loss Settings).
ENude Configuration - Junction Loss M= E3
- [T “window Center
- App
Node D 4 [dich2 l» - v S e Aoy |
- Details
Optiong ® Defined Equations
P":'F'E.'HES ) Equations  Loss Reduction: I L) || %
Ceeiog ) Absolute Loss: [nn
Spread Criteria
Elevations ) Supplied K - Dutlet Welocity: I L
unction Lo ) Supplied K - Change in Yelocity: I L]
Dizcharge Options ) None
Computations
Step 6. Highlight Discharge Options to specify the discharge getting into the ditch. This node will
not receive any direct discharge other than the one coming from the previous node.
Therefore keyin 0O cfs at the Supplied Discharge field and activate the toggle.
ENnde Configuration - Discharge Options
- [ window Center
Node D 4 [dichz | All
odelD 4 fdtc A i i T
~ Detals
Optiong ) Use Computed Dizcharge
Erﬂpe.rties ) Supplied Discharge: [0.000
t ; :
SET:aIdDrEIriteria [ iDisable Inlet Calculations!  Capacity ID.DDDD
Elevations ™ Link Drainage Area: 21 =1 | &)
Junction Loss
arge Options
Computations
Step 7. Click Apply to add this node to the project.
Step 8. Close the Node Configuration dialog.
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Design Ditch Outlet Node: ditch-outlet

Design Ditch Outlet Node: ditch-outlet

Step 1. Select from the Drainage Menu: Component > Node > Add.

Add a Hew Hode

: | ditch_outlet

QK. I Cancel |

Step 2. Highlight Properties in the Options group box on the Node Configuration dialog. Select

the Node to be used from the Drainage Library and assign its properties as depicted
below:

ENude Configuration - Properties M= E3
- [T “window Center
MNode ID 4 [ditch-oullet -1 o »’-\l|
ode D 4 Jditch-oute ’ " Highlight L ‘ﬂf:@l A @ i
Description: |
i Mode Type:  Outlet vI (‘\
Spread Criteria Erafiled| o (Erade vI
Elgvations Library Item: [DITCH_OUTLET =] \_./
Junction Loss L -
Discharge Options ® Fix Tailwater at:  Critical Depth vI
Computations ) Tailwater Elevation: ID.DDD
7| Hiode Bottanm: INnne Sxailatle vl 2l |
Node ID Ditch_outlet
Node Type Outlet
Library ltem Ditch_Outlet
Fix Tailwater Critical Depth
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Design Ditch Outlet Node: ditch-outlet

Step 3. Highlight Location to describe the inlet’s location in the design plane:
£ Node Configuration - Location M= E3
- [ window Center
Mode 1D ditch-outlst b Appl
ode (D 4 IIC ot ] b I Highlight oA R G |:'|:'_|-"J
~ Detailz
Dptions [¥| Chair: [MAINLINE ~| ¥ Profile: [MAINLINE ~]
PTDPEltiES Coordinates / Stationing
Spread Criteria Align: Tangent to Chain v| # + fngle: ID.EIEIEI
Elewations Station; |2D?+?2.29 W 2718472639
Junction Loss ¥ Offset: [113.570 $ 't 339200070
Dizcharge Options
Computations Offzet from Gutter to [nlet: | 0.000
Reference Chain Select Reference chain: MAINLINE
Reference PGL Select Reference PGL: MAINLINE
Align Tangent to Ref. Chain
Station 207+72.29
Offset -113.57
Press Enter to automatically place the node at the specified location.
Step 4. Highlight Elevations to assign the node an elevation and vertical alignment of the ditch
outlet node.
£ Node Configuration - Elevations M= E3
- [ window Center
Mode 1D ditch-outlst b Appl
ode (D 4 IIC ot ] b I Highlight oA R G |:'|:'_|-"J
~ Detailz
Dptions Reference Surface:  TIMN File v|| survey.tin Q
Properties Elevation Source:  Reference TIM | 2009100
Location
Spread Criteria MHode Elewation Optior: Same as Source "| 2009.100
|E' Yertical Alignment:  Match Invert v| ID.DDD
unction Loss
Discharge Options Finirmum Depth: I 0.000
Computations M awimum Depth: [10.000

Elevation Source

Reference TIN

Node Elevation Option

Same as Reference

Vertical Alignment Preference

Match Invert

Minimum Depth

0 feet

Maximum Depth

10.00 feet
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Design Ditch Links

Step 5.

Step 6.

Design Ditch Links

Step 1.

Step 2.

Click Apply to add this node to the project.

Close the Node Configuration dialog.

Select from the Drainage Menu : Component > Link > Add.

Add a Hew Link

[ o ]

Cahicel |

Highlight Definition to Set the ditch spatial characteristics including From and To Nodes
ID’s, and geometry.

Graphically select the Nodes by clicking the ID button for each and identifying the Nodes.
Dtich1-2 traverses From Node ditchl to Node ditch2

£ Link Configuration Definition
- : I—;l r ‘-A-f'indlnw Center
Link ID: 4 [ditchi-2 [ 3 ™ Highlight ¥ S Apply |
~ Detailz
Descriptior: |
Dl From Mode: [ditch
Conditions Length: 00000 [ Use M5 Element [
Congtraintz Configuration
Computation Ditch Type:  Fixed Geometry Vl Roughness: ID.D12
Type Ditch 'width: |3.DDDD [T Design width
! Pipe Ditch Depth: [ 30000 I" Design Depth
® Ditch Side Slope Ratio Left [H:1]: |3.DDDD Right [H:1]: |3.EIEIEIEI
Type Ditch
Geometry Fixed Geometry
Manning’'s n 0.012
Ditch Width 3.00
Design Width Toggle OFF
Ditch Depth 3.00
Design Depth Toggle OFF
Side Slope Ratio 3:1 Left and 3:1 Right
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Design Ditch Links

Step 3. Highlight Conditions. The elevations shown are based on the From-Node and To-Node
elevation minus the min/max depth, as specified in the Node Definition Dialog Box for
Nodes ditchl and ditch2 respectively.
In this case, no entries are necessary; GEOPAK Drainage will design all the profiles for
this project.
ELink Configuration Conditions
. - [ ‘window Center
Link 1D: 4 [ditch1-2 -] % Appl |
] B I Highight Y LE s ek
 Details
- Prafile Conditiohs
%{ From Node Slope ToMHode
e Min Cover. | 20162 0.000 201256
Constraints Saffit: 0.000 ' 0.000 ' 0.000 I
Computation Irrvert 0,000 I 0.000 r
Type Maw Depth: | 200522 0.000 200256
) Pipe
! Ditch
Step 4.

Highlight Constraints. Establish the min/max design criteria for Links as follows:

£ Link Configuration Consbraints

= e
Link ID: 4 TSR > IE \F’I“f'g”hcl';‘:fe”‘er v sw s by |
- Details
. Dresign Congtraintz
%[ Finimum F axinmum
efinition :
Conditions Rise: | 0.100 | £.000
Conztraints Slope: I 0,100 I 10.000
Camputation Yelocity: [ 1.000 [10.000
Type
) Pipe
® Ditch

Rise min/max 0.1/6.0 (feet)

% Slope min/max 0.10/10.00 (%)

Velocity min/max

1.00 / 10.00 (fps)
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Ditch Network Design

Step 5. Highlight Computations to display the computed hydraulic properties of the ditch.

gLink Configuration Computations

Link ID: 4 [dtch1 2 ] p [ WindowGenter op o oag s g |

[~ Highlight

~ Detailz
@ Link iz not currently part of a network,

Definition Computations Unavailable - Perfarm MNetwork. Computations

Conditiors
Constraints
Connputation

Note: Ditch hydraulics are not available for review until a Network has been established and designed
or analyzed successfully. Check back here for computations after the Network has been added and

designed or analyzed.

Step 6. Press Apply to incorporate the link to the project.

Step 7. Add the remainder of the ditch system from Node ditch2 to Node ditch-outlet using the
Drainage Menu Component > Link > Add.

Step 8. After adding the last portion of the ditch, close the Link configuration dialog.

Ditch Network Design

Step 1. Select Network > Add from the Drainage menu.

Add a New Network

Mebwark, 1D: | ditch

Outlet Mode: Iditch-nutlet vl
QK. I Cancel |
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Ditch Network Design

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

1/27/2006

In the Network Configuration dialog, enter the following information:

gNetwulk Configuration - [ditch] M= 3
Network ID: 4 > ¥ % ¥ o Aoy |
~ Detailz
Description: | Outlet Mode: Iditch-nutlet -
" alidation Computations Lonck Sizes I Urlack Sizes I T
nﬁ:: nlg d}:: P}f: Lock Elewvations I Unlock Elevatinnsl
Network ID: DITCH
Description: (Optional)
Outlet Node Click the ID button and select the DITCH-
OUTLET node.

Click the Build Network button. This feature verifies the nodal topology and link
connectivity. The Highlight Network feature highlights all components (ditch nodes and
ditch links) connected to the active Network.

gNetwulk Configuration - [System 1] M= 3
Network ID; 4 > ¥ % ¥ oo |
~ Detailz
Description: | Outlet Mode: Iditch-nutlet -

Y alidati C Lt
sestan Bl L Lock Sizes I Unlock Sizes I
ﬁ% I}:: d}:: P}:: Lock Elewvations I Unlock Elevatinnsl

Build Netwoik

Click the Apply button. Network “DITCH” has been added to the project.

Click the Design button. This command initiates the hydraulic design of the components
contained in the Network.

Then GEOPAK will design the network and issue the pertinent Warning messages, if
necessary.

Total Mode in Metwork = 3

Metwaork ditch Hydraulics Successfully Computed
o Tatal Links in Netwark = 2

Set the Active Network to Ditch so we can review some of the provided reports.
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Ditch Network Design

Step 8. We can now review some of the GEOPAK provided reports. Drainage > Reports >
Storm Drain Links.

gswrm Drain Hydraulic Calculation Summary for Metwork ditch - Ermors in Network Calculations

Upstrean Downstreann Upstream  Downatream Unifarmn Actual
1D | ID [ 1D | HGL | HGL | Discharge | Capacity | Slope | Loss | Welocit Depth | Welacit) Depth
[ ditche-outle ditch2 ditch-outlet 2010136 | 2006404  10.000 10583952 | 3120 0000 8460 0302 8410 0304
ditchil-2 ditchi ditche 2012807 | 2009.900  10.000 894122 2083 0000 7360 0338 7345 0339
™ Window Center

ASCII File: | Q | e I™ Highlight _ ol |

Step 9. Exit MicroStation.

" VDOT GEOPAK Drainage Training Manual
JF’ 1/27/2006 256 \'".7



	Table of Contents
	Chapter 1: Digital Terrain Model
	 
	Introduction
	Accessing
	Load DTM Features
	Analysis Tools

	Lab 1:   Digital Terrain Modeling
	Accessing DTM Tools
	Load DTM Features
	Analysis Tools
	Height Tool
	Themes Tool
	Profile Tool
	Drainage Tools



	Chapter 2: Getting Started
	 
	Overview
	GEOPAK Drainage File (GDF)
	Main Menu Bar
	Project Menu Selections
	Component Menu Selections
	Network Menu Selections
	Reports Menu Selections
	Tools Menu Selections
	Project Workflow
	Drainage Components

	LAB 2: Getting Started
	File Information
	Invoke GEOPAK Drainage


	Chapter 3: Drainage Library
	 
	Drainage Library
	Rainfall Items
	Land Use Items
	Node Items
	Link Items
	Spread Section

	LAB 3:   Drainage Library
	Review Drainage Library
	Rainfall Tab:
	Land Use Tab:
	Nodes Tab:
	Links Tab:
	Spread Section:



	Chapter 4: Project References
	 
	Introduction
	Units
	Project Components
	Rainfall Parameters
	Land Use Options
	Frequency Options
	Intensity Option
	Junction Losses
	Inlet Options
	Node Options
	Link Options
	Design Symbology

	LAB 4: Project Preferences
	Project Preferences


	Chapter 5: Drainage Areas and Nodes
	 
	Introduction
	Delineating Subareas
	Introduction to Nodes

	LAB 5:  Drainage Design
	Introduction
	Design Inlet  3 – 1
	Design Drainage Area  3 – 1
	Design Inlet  3 – 2
	Create Drainage Area  3 – 2
	Create Drainage Area  3 – 3
	Create Drainage Area  3 – 4
	Design Inlet  3 – 5
	Create Drainage Area  3 – 5
	Create Drainage Area  3 – 6
	Create Drainage Area  3 – 7
	Design Node: Outlet


	Chapter 6: Conveyance System
	 
	Introduction

	Lab 6: Links
	Link Design


	Chapter 7: Networks
	 
	Introduction

	LAB 7:  Networks
	Network Design


	Chapter 8: Profiles
	 
	Introduction

	LAB 8:  Profiles
	Profile Design


	Chapter 9: Navigator/Global Editor
	 
	Introduction
	Using the Navigator
	Global Editor

	LAB 9:  Navigator/Global Editor
	Navigating/Global Editing


	Chapter 10: Querying
	 
	Querying From the Navigator

	LAB 10: Query
	Query Mode


	Chapter 11: System Modification and Analysis
	 
	Global Editor

	LAB 11: System Modification and Analysis
	Adding Existing Structures
	System Design Update
	Dynamically Editing Profiles
	System Analysis


	Chapter 12: Reports
	 
	Introduction

	LAB 12: Reports
	Create Customized Reports
	Create VDOT Storm Calculation Sheet


	Chapter 13: Plan View Labeling
	LAB 13: Plan View Labeling
	Plan View Labeling


	Chapter 14: Automated Quantities
	 
	Introduction
	Operational Modes: Compute

	LAB 14: Automated Quantities
	Updating Cadd Symbology
	Automated Quantities


	Chapter 15: Culverts
	 
	Introduction
	Invoking the Culvert Tool

	LAB 15: Culverts
	Culvert Placement in Plan View
	Culvert Adjustment in Profile View


	Chapter 16: Special Ditch Profiles
	 
	Introduction
	Cross Section Navigator
	XS Reports
	Custom Header
	Blue and Red Top
	Clearing
	Closure
	DTM Input
	DTM Proposed 3D
	HEC – 2
	HEC RAS
	Multi-Line
	Profile Grade
	Radial Staking
	RT 40
	Seeding
	Slope Stake
	Staking Detail
	WSPRO
	XS List

	Vertical Alignment Generator
	Accessing
	Using the Vertical Alignment Generator
	Creating A New Profile
	Precision Placement Options


	LAB 16: Special Ditch Profiles
	Reviewing the Roadway Cross Sections
	Extracting a Ditch Profile from Cross Sections
	Review the Ditch Profile
	Draw the Ditch Profile
	Create a Special Ditch Profile


	Chapter 17: Pond Design with GEOPAK Site Modeler
	 
	Introduction
	Site Modeler Project Components
	GEOPAK Site Elements
	GEOPAK Site Objects
	GEOPAK Site Models

	Site Modeler Main Menu
	Project Menu Options
	Model Menu
	Objects Menu
	Elements Menu
	Active Site Object Control Toolbar
	Main Toolbar


	Lab 17:  Pond Design
	Creating a Site Modeler Project
	Defining the Project Preferences
	Completing Project Set-up
	Creating a Pond Object
	Analyzing the Pond Volume
	Computing Time of Concentration
	GEOPAK Routing (Create the Runoff Hydrograph)
	GEOPAK Routing (Create a Reservoir Routing)


	Chapter 18: Importing Stream Geometric Data to HEC-RAS
	 
	Introduction
	XS Reports
	Custom Header
	HEC – 2
	HEC RAS


	Lab 18:  Importing Stream Geometric Data to HecRas
	Creating a Stream Baseline
	Drawing Alignments
	Existing Ground Cross Sections: Drawing Pattern Lines
	Existing Ground Cross Sections: Generating the Stream Cross Sections.
	Review Cross Sections
	Exporting to Hec-Ras
	Importing Cross Section Data into Hec-Ras


	Chapter 19: Ditch Design
	 
	Introduction
	Link/Ditch Configuration

	Lab 19:  Ditch Design
	Introduction
	Design Ditch Node: ditch1
	Design Ditch Node: ditch2
	Design Ditch Outlet Node: ditch-outlet
	Design Ditch Links
	Ditch Network Design



