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1 Site Design with GEOPAK

COURSE OBJECTIVES

GEOPAK Site is a fully functional 2D/3D modeling software, suitable for design projects ranging
from Subdivisions, Apartment Complexes, Retail & Urban Complexes, to Commercial and
Manufacturing Sites, Municipal Facilities, and Golf Courses, Parks and Recreation Areas. The major
benefit of GEOPAK Site is the ease with which you can create and revise your designs.

During the Training we will explore the comprehensive set of civil engineering tools for development
of sites: survey data management, COGO point management, site modeling, volume earthwork
analysis, drainage design, plans preparation, and quantity takeoffs. Based on MicroStation, the
software combines site design tools with familiar MicroStation commands to provide a truly integrated
solution for creation and manipulation of your designs.

Using GEOPAK’s unique, interactive approach to design, we will rapidly create several design objects,
such as buildings and parking lots created with MicroStation applications, and incorporate these into
the design. As the design is developed we will quickly be able to explore alternative design scenarios
and edit working drawings using powerful, visual site modeling. We will look at some of the unique
capabilities of the software designed to enhance productivity like drag-and-drop terrain editing. Once
a feature is moved, the terrain model regenerates automatically. When the design is complete we will
be able to export design information to a variety of sources.

GETTING STARTED

GEOPAK Site is fully integrated with MicroStation. Therefore, each and every MicroStation function
can be used in conjunction with each and every GEOPAK tool.

In order to start the GEOPAK software one needs to simply access a MicroStation design file (.dgn) by
traditional methods. To verify that GEOPAK is loaded, scan the MicroStation Menu Bar and look for
an Applications pull down menu.

To activate GEOPAK simply access the Applications menu and select

GEOPAK > Activate GEOPAK. By doing so you will now have access to ng

all available tools from GEOPAK. Subsequent MicroStation sessions will P -

automatically activate GEOPAK. “% f.{;
. | L=

Now to see the list of GEOPAK Site tools access the Applications menu

again and select GEOPAK SITE. Then select the desired tool. % @

To utilize the full potential of GEOPAK, usage of the GEOPAK dialogs may be interspersed with
generic MicroStation commands. In addition, numerous dialogs may be opened simultaneously. To
close most dialogs, one can simply click on the “X” in the upper right corner of the dialog. Exiting the
MicroStation design file automatically closes all GEOPAK dialogs.
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GEOPAK USER PREFERENCES

To provide maximum flexibility to the designers, GEOPAK provides numerous system parameters to
allow the user to easily set or change the formats of decimals, stations, coordinates, units, etc. These
parameters are utilized by many of the GEOPAK functions and can be changed at anytime. The User
Preferences dialog can be accessed from Applications > GEOPAK SITE > User Preferences. The
following dialog appears.

The Working Directory identifies 2 GEOPAK User Preferences HE B

where the data files for a particular i  Englich v| [ Dutput Accuracy 1
project can be found. If a user does et Distance: 99.1234 ~| |

- . Coordinates:  MNE "i
not want to work within a specific v E : Station, | 9+93[3)12 -|
project, the field may be left blank, APl R e |

and GEOPAK uses the directory Station: 12+34 %
wherein th n MicroStation file 1
IOCEeltzd. ¢ ope croS 0 c1s Working Directany: i Select. . 1
Feature Preferences...
I Show this dialog at GEOPAK startup
COGO Preferences...
ok Cancel i
FEATURE PREFERENCES

By clicking Feature Preferences, the following dialog is invoked and is utilized when visualizing
COGO elements with assigned features. As each element is about to be created, the feature of that
element is searched for in the .SMD file.

If a match is found, then the symbology £ Feature Preferences HE G
for that feature is used. If a match is not - Feature Database ;
found and there is a feature named | MO Filed | ahgeohsite\standardssite. smd Select...l Edit... |
“default” in the .SMD file, then the
“default” feature symbology is used. If I¥| Apply Best Match Feature  Plot Seale: | 100.0000
the feature is not found in the .SMD file

and no “default” feature is defined in the 0k, ] Canicel i

.SMD file, the current MicroStation
symbology is used.

COGO PREFERENCES

&’

By clicking COGO Preferences, the # COGO Preferences HE G
following dialog is invoked. In this dialog, : T =
the Redefinition of Elements should be i
activated if the COGO overwriting feature Job(GPKIDiectorss | frienit
is desired. COGOD Input File Diractaorny: ?WW Select. ..
COGO Dutput File Directary: ; Select...
I Redsfinition of Elements
[" Force Redefinition Off Upon COGO Activation
ok Cancel i
GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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GEOPAK Site Tools

GEOPAK SIiTE TooLs

As an alternative to the pull down menus invoking various GEOPAK tools, tool frames and tool boxes
are supported within GEOPAK. To activate the tool frame, select Applications > GEOPAK Site >
GEOPAK Site Tools. The tool frame is similar to the MicroStation main tool frame. It is not
resizable, but dockable. Each icon in the tool frame is a tool box that one can “tear off” to become a
“tool box.” The individual tool boxes can be docked and resized. There are eight tool boxes, with the
following titles:

SITE MODELER

&’

Site Modeler

Design & Computation Manager

DTM (Digital Terrain Modeling) Surface Tools
Cross Sections

Horizontal & Vertical Geometry

Plans Preparation

3D Tools

Utility

The Site Modeler tool box (first column, top row) is depicted has
three icons. The left tool invokes the Site Modeler Project Wizard
dialog as depicted below. The second tool is the Active Chain
Control. The third tool is GPK Attribute tool and is utilized to
identify the GEOPAK attributes assigned to an element, if any.

& Project Wizard ==
@) Open Existing Project ﬂl il

|C:\datahgeohsitehsite. gsf
) Create Mew Project
[ Don't show this dislog on Startup

Site Modeler E3

If the bottom toggle is activated, so the Wizard is bypassed, the Site Modeler application menu bar is
displayed. An optional tool box is available for all Site Modeler tools and is accessed from the Pull
down menu Tool Boxes.

EEEI]PAK Site Modeler - . Ngeokzite\site gsf

Project Model Object Elements  Analysis  Tool Bores

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated
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GEOPAK Site Tools

DESIGN AND COMPUTATION MANAGER

&’

The Design and Computation Manager tool box
(first column, second row) has two tools.

The Design and Computation Manager (D&C # Design and Computation Manager [B[=] B3

Manager) is a tool that allows the user to Ll B o B e s

istt:rrrlldgfl(iinzgt;g;:phics elements for drafting and pay Ej E‘Iu ‘_@_‘I@ gqj 1 ﬁj 1

The second tool is the Quantity Manager, a database &8 [:\datahgeohsite'standardsisite. ddb

application which manipulates and sorts quantities, (= Drafting Standards
£ Mizcellaneous

creates a variety of reports, and cost estimates. P
A hierarchical database is used with the Design and BL20 CL&EBL -205cale

dh BL40 CL %BL -40Scak

.Computa.tlon Manager. This Qatabase stores & BLED  CL &BL - 50503k
information concerning functional classification and £ Profiles
display preferences for each feature and item used 3 Right of way

3 Stationing

in a MicroStation file. This file is commonly

referred to as the DDB file. 3 Payltem

Categories are used to group and classify the features and items used in creating construction drawings.
Two common examples of these categories are Pay Items and Drafting Standards. These two
categories each contain sub-categories. The sub-categories break down each classification into more
specific sections. For example, Pay Items may be broken into several additional categories such as
Pipes and Lighting and Signals. Pipes may be broken into many different categories representing
various types of pipes and pipe features that may be used in the design of your project like Flared End
Sections. Within the category Flared End Sections, the different pay items for flared end sections may
be listed.

Each entry represents a specific pay item. These entries are not categories, rather they are called items.
Items can be identified by the various icons:

e calculator (quantities calculations)

e paintbrush (draw design elements)

e report icon (default, pavement design, pavement markings, etc.)

The database may also be password protected if desired. This can be used as a security measure to
protect the integrity of the database file and ensure its consistent application on a statewide or company
wide basis.

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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GEOPAK Site Tools

DTM (DiGITAL TERRAIN MODELING) SURFACE TOOLS

The DTM tool box (first column, third row) depicted is a single E!El|
icon, which invokes the Digital Terrain Modeling tool frame as &
depicted below.
A Digital Terrain Model (DTM) represents the topography of a
project in the form of a triangulated network. The DTM can be ﬂ s
drawn in a 2D or 3D file, and then rotated to see the existing =
surface of the project area. e T"
Digital Terrain Models can be generated from various sources Eﬂﬁ. £l
including MicroStation Elements, survey data, photogrammetry B%; \ﬁ;
data, GEOPAK cross-sections, and geometry data. B il 1
rhas
2= ey

Triangulation is a mathematical process applied to stored elevations points and stored elevations along
DTM break lines to create surfaces. The result of triangulation is the creation of a TIN file from which
existing ground profiles and existing ground cross sections can be generated.

CROSS SECTIONS

The Cross Sections tool box (first column, fourth row) contains
six tools. These include (from left to right):

Cross Section Navigator

Draw Cross Sections

Draw Cross Section Tabular Data
Cross Section Labeling

Draw Patterns By Station Range

Draw Patterns From Cross Sections

HORIZONTAL AND VERTICAL GEOMETRY

10

The Horizontal and Vertical Geometry tool box (second
column, first row) consists of nine tools (left to right):

COGO

Graphical COGO

Horizontal Alignment Generator

VPI Based Vertical Alignment Design Tools
Component Based Vertical Alignment Design Tools
Store Graphics

Auto Store Graphics

Ground Profiles

Legal Description Editor

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated
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Additional Modules

PLANS PREPARATION

The Plans Preparation tool box (second column, second
row) contains eight tools (from left to right): 2| =%
’ gl tools & 0 i | =

. Plan View Labeling
. DP Station Offset

. Draw Transition

. Profile Labeling

. Draw Profiles

. Draw Profile Tabular Data

e  Plan/ Profile Sheet Composition

e  Tables

DRIVE THROUGH
The Drive Through tool box (second column, third row) depicted contains the
single tool - Drive Through.

UTILITIES

The Utilities tool box (second column, fourth row) depicted contains two
tools - the GEOPAK Text Editor and Geotechnical tools.

ADDITIONAL MODULES
GEOPAK DRAINAGE
& GEOPAK DRAINAGE - lintitled - [Mo Achive Network] == B3

Project Comporent  Metwork  Reports  Utilities  Toaol Bars

GEOPAK Drainage is a comprehensive system for designing and analyzing storm drain systems,
which can leverage many roadway design features to create a seamless information exchange to the
drainage design process. A GEOPAK Drainage project may contain multiple drainage networks; each
comprised of any number of topologically connected drainage areas, inlets, pipes and ditches. The
GEOPAK Drainage workflow closely mirrors conventional design processes allowing for the design of
the surface collection system (i.e. drainage areas, inlets) then the design of the subsequent conveyance
system.

GEOPAK Drainage is extremely flexible, in that the hydraulics designer can create and manipulate
elements of the system, while simultaneously seeing the effects. Interactive dialogs and design
visualization make the process easy to learn and efficiently produce results. Manipulations and
redesign are accomplished quickly and easily, whether it’s moving a single inlet or developing an
entire network. At any time during the process, customized reports can be generated to provide hard
copy outputs.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
5/16/2003 1-6



Additional Modules

Roadway alignments, vertical profile gradelines, and digital terrain models created as part of the design
process may be used throughout GEOPAK Drainage to provide pertinent information to drainage
design. All drainage components feature interactive graphical placement tools for easy spatial
definition of the drainage system. Visualization tools in GEOPAK Drainage for networks, drainage
components, and computations all but eliminate the tedium of thumbing through pages of computer
output to evaluate whether the system is functioning adequately. The visualization allows for
immediate evaluation of the drainage system.

GEOPAK SURVEY

GEOPAK Survey is a comprehensive software package for the collection and processing  Esr|
of survey data for roadway and site projects. <

E
E
x|

The software is fully integrated with MicroStation CAD software to permit true szl G
interactive processing. With GEOPAK, the CAD drawings become one of the records
for the project affording true “what you see is what you get” (WYSIWYG) functionality.

. . . . . .. s | —
However, the survey database is a compendium of information stored in double precision R
accuracy. o

The package is full functioned; covering most every aspect of a survey project.
Comprehensive tools are available from data collection to the feature / element editing to Sl
creation of a DTM. In addition, GEOPAK includes a number of design tools that
enhance the right-of-way plans production process. These tools draw labels, produce
tables, generate legal descriptions, and perform other tasks that you might normally not
expect from a survey software package.

Each component of GEOPAK Survey functions together and interacts with each other. However, there
are six primary modes of accessing the software.

e Survey Manager, including powerful processing and editing tools.

e Coordinate Geometry tools.

e Digital Terrain Modeling package.

e  Geodetic Conversion tool.

e Interactive tools accessed while editing a MicroStation file including labeling and tabulations.

e  Legal Description Editor

WATER AND SEWER

£ GEOPAE WATER AND SEWER  Untitled aws =

Project  Lines Modes Profiles  Utilities  Tool Barz

GEOPAK Water and Sewer is extremely flexible, in that the designer can create and manipulate
elements of the system, while simultaneously seeing the effects. Interactive dialogs and design
visualization make the process easy to learn and can efficiently produce results. Manipulations and
redesign are accomplished quickly and easily, whether it’s moving a single node or developing an
entire system. The Conflict finder tool enables the designer to identify potential problems where
sewer, water and utilities conflict.

Roadway alignments, vertical profile gradelines, and digital terrain models created as part of the design
process may be used throughout GEOPAK Water and Sewer to provide pertinent information to water
and sewer design. All water and sewer components feature interactive graphical placement tools for

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Additional Modules

easy spatial definition of the water and sewer system. The visualization allows for immediate
evaluation of the water and sewer system.

A Water and Sewer system is composed of two components: nodes and lines:

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

e Lines: A line represents a linear feature depicting a path connecting two nodes, running from
upstream to downstream. The path may be straight line or curvilinear (along any graphics
element).

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Digital Terrain Modeling

CHAPTER OBJECTIVES

In this chapter, you will learn more about:

e Extraction of input data

e Generating a triangulated irregular network (TIN) model
e Displaying and drawing TIN features

e Analysis tools

INTRODUCTION

GEOPAK offers Digital Terrain Modeling components that employ advanced state-of-the-art
algorithms and are rich in functionality. GEOPAK DTM features are not limited to triangulated
models. Features include: lattice models, contours, interactive editing of TIN files, integrated pads,
merged models, surface-to-surface volumetric analyses, thematic analyses, drainage tools, and various

utilities.
The GEOPAK DTM tools frame can be accessed by selecting the DTM tool
from the GEOPAK Site tool frame or from the pull down menu Applications > U s
GEOPAK Site > DTM Tools. =5
ey
The DTM Menu tool box (first column, top box) is a single tool, which invokes P T/_\
the GEOPAK DTM menu bar as depicted below. Balfed
2 GEOPAK - DTH e = w2 [T
Seftings  Estract Buld Edit Drape Load Beportz  Analpzie  Utilities b 2{_\,

EXTRACTION OF INPUT DATA

Digital Terrain Models can be generated from a wide range of data sources including MicroStation
elements, survey data, ASCII data and GEOPAK cross sections. An Extract utility is included to
facilitate the retrieval and formatting of MicroStation graphical elements. These elements can be
classified as contours, random points, break lines, voids, islands, and boundary points.

One of the GEOPAK Extract utilities analyzes the MicroStation elements and formulates
interpretations. For example, 2D circular arcs can be segmented with elevations interpolated from spot
elevations located on the circular arcs and/or upon adjacent elements. Text strings can be interpreted
in terms of either the text origin or in terms of the value represented by the text string. A "765.71" text
string can be interpreted such that the X and Y coordinates are derived from the origin of the text string
and the elevation derived from the "765.71" value represented by the text string.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Extraction of Input Data

One sample Extract Graphics dialog is depicted below.

# GEDPAK - Extract Graphics

4

File type  Binary
File open  Create

Feature Spots

Mode Extraction i

- Search Criteria

4

4

4

I o

Match i Diizplay | Feset i

- Eutract

e 1 vi Apply |

Another GEOPAK Extract utility can create DTM input files from various types of ASCII files
including: TEX, THD, RT40 and CAiCE.

EEEDPAK Create DTM Input File from ASCIH X2

drput File || File |
Output File | File i Cieate ™|
Contents of File Delimiter ________V_j Comment Delimiter  Mone 'i

Reszet ;

<< PfEVi Mone "i Mone "i MHaone Vi MHaone Vi Mone "i

[~ &pply Best Match Feature Code Feature Setting i

[" Display &lert Box for Enors
Dutput File Format : ~ Binary Vi

Frocess ;

The GEOPAK Survey Manager dialog can prepare an input file for DTM processing directly from
survey data. This input file distinguishes between random spot elevations, contours, voids, boundary
polygons, break lines and other features. Points stored in a GEOPAK coordinate geometry database
may also be utilized via the Survey Manager to create a DTM input for spot elevations.

In total, GEOPAK provides the capability to create DTMs from a wide array of data sources.

Extract Graphics

1. Open the MicroStation design file ..\Data\Geo\Site\Site 1 \Chapter2\Contours.dgn.
2. Select the DTM Tools tool frame. (Applications > GEOPAK Site > DTM.)
3. Click the DTM Menu Tool. (first tool, first row).

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Extraction of Input Data

4. Select the Extract Graphics tool (DTM menu: Extract > Graphics).

=101
Files |

#& GEOPAK - Extract Graphics

File Name [ ground.dat

File type  Ascii
File open  Create

Decimal 4 *
Stroking |

tode Estraction I
r Search Criteria

W LvMames: [Ewist_Cont_Majr, Exis i
(L Mumbers: I— |
[Cilors: I— d

(]

(]

(|

-
-
Feature Contours hd
w

Styles: I
wieights: I
Types: I
td atch | Dizplay | Reszet |
 Extract

View 1 vI

Apply |

5. Enter the Extract Graphics information

File Name: ground.dat
File Type: ASCII

File Open: Create

Feature: Contours

Mode: Extraction
LvNames Enable

6. Click Match, then select and accept one of the contour lines.

Notice that all the lines highlight.
7. Click Display.

This shows all contours that matched the level name of the one selected. The picture below
shows the minor contours as being highlighted (light grey) but the major ones not due to the
fact that they are on a different level name.

e =

e i e K
TN

P/ \

et F2 AN

8. Click Match.
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Generating a Triangulated Model

9. Select and accept one of the major contour lines.
10. Click Select Levels to the right of Lv Names.

The dialog displays the level names that were matched in the previous steps.

&' Level Name Search F |

Default
v Exist_Cont_Major
v Exi=zt Cont_Minor
Level B3

Cahicel |

11. Verify the Level Mask is set to Exist_ Cont_Major and Exist Cont_Minor.
12. Click OK.
13. Set Extract to View 1.

14. Click the MicroStation Fit View tool from the MicroStation View Controls tools in the lower
left corner of View Window 1.

15. Click Apply.
16. Close the Extract Graphics dialog.

GENERATING A TRIANGULATED MODEL

The triangulated model is the core of the DTM process. All subsequent merged models, lattice models
and calculations are derived from this core triangulated model. The GEOPAK triangulated model is
created using state-of-the-art algorithms. Therefore, processing time is minimal. The presence of
state-of-the-art algorithms will be apparent the first time you see the triangulated model display on the
screen. Triangles appear from left-to-right in an ordered array; not in a randomized manner as is
typical with standard Delauney based algorithms.

The resulting triangulated model is stored in a binary file that stores the data for the triangulated model
in a triangulated topological network format. This means that the interrelationships between individual
points and individual triangles are all recorded in the binary file. This efficient binary database format
permits rapid extrapolation of cross sections and other information derived from the triangulated
model.

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Generating a Triangulated Model

The triangulated model is generated from binary or ASCII input (DAT) files created by the following
methods:

e DTM Extract utility

e Survey Project Manager

e Cross Section Reports within GEOPAK Road (DTM Input and DTM 3 Proposed)
e Collected in the raw ASCII DAT format

The binary DAT file format facilitates faster

processing since the point and/or break line data can

be read much faster from a binary file than from an DataFile - | mﬂ'ﬁﬂ
ASCII file. However, other than reduced read time, TIM File : | ﬂ?ﬁj
there are no functional differences between the B Sliver |

ASCII and binary files. i e

The Build Triangles dialog creates a binary file

containing the triangulated model. Frocess i

Build Triangles

1. Select the Build Triangles tool. (DTM Menu: Build > Triangles.)

Dizzolve Option ;. Side i
Side Length : ; 300.000000

Process |

2. Enter the Build Triangles information.

Data File ground.dat
TIN File ground.tin
Dissolve Option: Side

Side Length: 300

3. Click Process.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Display and Draw TIN Features

DisPLAY AND DRAW TIN FEATURES

GEOPAK supports a wide variety of options to provide the user with maximum flexibility when
drawing and displaying DTM Features, all within a single dialog. The source data can be the DAT
file, TIN file or Lattice file. Features can be display only or drawn into the MicroStation file. Features
for part of a model can be displayed or drawn by the placement of a MicroStation fence prior to
processing.

One sample Load DTM Feature dialog is depicted below.

# GEOPAK Load DTH Features
Eilz

LoadFile TN w|] Files i Load i

- Display Preferences

Load Extent 'i " Display Orly I Graphic Group

Feature Level | Color |weight! Style | Display =
Triangles DEFALLT_L... i] i] i] QOFF i
Tin Hull DEFALULT_L... 1 0 0 OFF Qt

DEFAULT_L... OFF ﬂ
Major Label DEFAULT_L... 4 ] ] QOFF 7
Minar Lines  DEFALULT_L... 5 0 0 OFF ..Z.;
Minor Interval iE.EIEIEI Major Interval 12D.EIEIEI
Srmoath Mone "i Reqiztration | 0.000 Mirimum Area ;D.DDD

Fange V; Minimum £ ;D.DDD t aximum £ ;D.DDD Fead ;

Different DTM Features can be loaded, then displayed or drawn, depending on the type of source file.
As the file is selected, the DTM Features automatically change to reflect the selection.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Display and Draw TIN Features

Drawing Contours and Triangles

1. Select the Load DTM Features tool. (DTM Menu: Load > DTM Feature)

# GEOPAK Load DTH Features

File

Laad File TIM Vi iground.tin Files i Load i

- Display Preferences

Load Extent '! ¥ Display Orly ¥ Graphic Group

Featurs Level i -
jangles 3 0 \ o
Tin Hull DEFALULT_L... 1 0 0 aFF L7
Contours - - - - M
Major Lines DEFALLT_L... 3 0 0 aFF ﬂ
Major Label DEFALLT_L... 4 i] i] QOFF s
Mirnar Lines DEFALLT_L... 5 0 0 aFF _“vj
....................................... -

2. Enter the GEOPAK Load DTM Feature Information.

Load File TIN

File ground.tin
Load Extent
Display Only Enabled
Graphic Group Enabled

3. Double click the Triangles row to turn Display on.

This can also be accomplished by highlighting the Triangles row and clicking Item On (right
side of list box).

4. Double click on the element graphic to set the Triangle Display parameters.

Level Default
Color 3
Weight 0
Style 0
’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Display and Draw TIN Features

&’

5.

Select the Contours row and turn Display on.

# GEOPAK Load DTM Features = 3
File

Load File TIM vI |C:\data'\gen'\Site\sitedev'\gmund Files | Load |

~ Digplay Preferences

Load Extent "I [ Display Only ¥ Graphic Group

Feature | Lewvel | Color |"wieight] Style | Display =

Triangles Default 3 i i oM vt

Tin Hull Diefault 1 ] ] QFF o
MajorLines  Diefaul 3 0 0 ON v
b ajor Label Drefault 4 0 0 ar v
Minor Lines Drefault 5 ] ] M LI

Minar Interval |2.DDD b ajar Interval I'ID.DDD
Smooth Mone vI Registration ID.EIEIEI Minimum Area ID.EIEIEI

Range vI Mininium £ | 5208.000  Maximun £ |5328.DDD

Click Read. (Lower Right)
This establishes the minimum and maximum elevation of your TIN File.

Enter the contour information in the bottom of the dialog.

Minor Interval: 2
Major Interval: 10
Smooth Contours: None

Individually highlight the Major Lines, Major Label, and Minor Lines items and turn
Display on.

Set display preferences for each item.

Major Lines: Level=Default, Color=0, Style= 0 Weight=1, Display=ON

Major Labels: Level=1, Color=2, Style=0, Weight=0, Display=ON

FT=0, Th=5.0, Tw=5.0, Decimal=0

Distance Between Labels=100.0

Minor Lines: LV=1, CO=1, Weight=0, Style=0, Display=ON

10. Click Load.

GEOPAK Site I
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Editing Triangles

EDITING TRIANGLES

A myriad of tools to interactively edit TIN models are located in the TIN Edit Tools dialog. The
triangulated model can be dynamically edited in terms of adding, deleting or moving spot elevations.
Break lines can be added, draped or deleted. As editing is initiated, resultant triangles, contours, flow
arrows, and voids are optionally displayed "on the fly."

OJ

£ Tin Edit Tools

Preferences

The list box on the left side of the
dialog contains the editing options.
As each tool is selected, the right side
of the dialog dynamically changes to
reflect the current tool. All these
editing features dynamically show the
changes as they occur. In addition,
the changes are not written
permanently to the triangulated model
until the user selects the Save button.
This allows the User the option of
saving their modifications (Save) OR
rejecting the modifications (Undo To
Last Save).

TIN Editing Tools

Z Tin Edit Tools

Preferences

|I:I|.I M
Delete Yertex
Mowe Vertes #v'
Mowe Wertex 2
Folpgon Move £
Delete Line
Swap Line

Inzert Break Line
Inzert Drape Line
Delete Triangle

.................................

i~ Tin Update
Utdo Tao Last Save i
Save i

1. Select the MicroStation Saved Views tool (MS: Utilities menu > Saved Views).

2. Select EDIT1 and click Apply.

3. Select the Edit Triangles tool. (DTM Menu: Edit > Triangles).

Note

Both the TIN Edit Tools dialog and Display Settings dialogs open.

4 dd
Delete Vertex
Mowe Vertes #v'
Mowe Wertex 2
Folpgon Move £
Delete Line
Swap Line

Inzert Break Line
Inzert Drape Line
Delete Triangle

- Tin Update ———————

Ukdo Tao Last Save i

Save i

Tir File | ground.tin File | Editview: 1 Vi
¥ Display Triangles - | - |
¥ Dizplay Contours

Color  “weight Sthyle

Minar Interval [ 2 E -] |

Major Interval [ 10 l x| |
¥ Display Hul || ] |
[" Display Break Lines ‘ -] -|
[ Display Extd. Contours _i -] |
M | | M| M
[ Display lslands ! -] -|
[ Display Flaw Arrows ......j -] -|
Flaw Amow Size [2.50 aK i Cancel i

&’
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Editing Triangles

4. Set the Display Settings.

Tin File: ground.tin
Edit View: 1

Display Triangles Enable
Display Contours Enable
Minor Interval 2

Major Interval 10
Display Hull Enable
Display Voids Enable

5. Set the Color, Weight, and Style of the enabled features to any desired settings.
6. Click OK.
7. Select Swap Line.

& Tin Edit Tools

Freferences

Add Wertex
Delete Vertex

b orve Werkes 25
Move Verter 2
Palygon Maove 2
Delete Line
Swiap Line

Inzert Break, Line
Inzert Drape Line
Drelete Triangle

Tln Update ................................ .: . Swap Line

Undo To Last Save ;
Id Line |
| Save i

8. Click Id Line and select and accept the triangle line labeled number 1 in View 1 of
MicroStation.

Once selected, the triangle and others associated with it highlight.
9. Continue to select and accept the other numbered triangle lines.

The triangles and contours update as shown.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Digital Terrain Model Analysis Tools

10. Click Save to commit the changes to the ground.tin file.
11. Close the Tin Edit Tools dialog.

DiGITAL TERRAIN MODEL ANALYSIS TOOLS

The Analysis tool box contains ten tools. P ———————————————
These are (from left to right): /;\;ITDI]I-[J ﬂ || 'Z)lgl “l i‘?l Al/?/\l

Height
Profile

Volumes

Elevation Difference
Slope Area

Themes

Drainage Tools
Visibility

Trace Slope Path
DTM Camera

The Analysis Tools are an excellent way for the User to gain instant answers from the TIN surface for

a

wide range of analysis questions.

We will now use 2 of these tools to provide a quick demonstration of the type of data that is available.

HEIGHT TooL

10

GEOPAK offers a tool by which the plan view £ GEDPAK Height HE =

coordinates; elevation, and slope of the triangulated
model can be interrogated at any location. The TN File [ datahgechsite\ariginal.tin ﬂl
Height dialog automatically updates for each

successive user defined data point.

~ Optionz
¥ Shows Contour .
¥ Shaw Triangle _I
¥ Show Flow Arrow _I

~ Curzar Paint ' alues

X : 104.6492
Y : 672.3628
Z: F42 7287
Slope : 2.5735%

DF Dirawa Diynarnic

Verifying Elevations

1. Select the MicroStation Saved Views tool (MS: Utilities menu > Saved Views).
2. Select ANALY and click Attach.

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Height Tool

3. Select the Height tool. (DTM menu: Analysis > Height).

& GEOPAK Height

TIM File | ground tin Files |
- Optiohs
¥ Show Contour .
V¥ Show Triangle _i
¥ Show Flow dmow

=~ Cursor Point Walues

X 7119912
Y : 645.9567
Z - 7354287
Slope : 5.0475%

P |  Dew | Dnamic
TIN File Ground.tin
Show Contour Enable, Red
Show Triangle: Enable, Green
Show Flow Arrow: Enable, Blue
4. Click DP. You can now data point at any location where you would like to know the
elevation.
5.

Data point in several other locations to show the elevation, contour and flow direction
information.

6. Click Dynamic and move your cursor over the dataset.

The cursor point values are constantly updated.

The cross hair and flow arrow indicate the current cursor position.
7. Reset when finished (normally right mouse button).

8. Close the GEOPAK Height dialog.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated
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Profile Tool

PROFILE TooL

The Profile tool enables the user to draw a profile at any location based on a MicroStation element
draped onto a triangulated model.

£ GEOPAK Site Profile

File
Selection ; Ficfile | Preferences |
Type | Feature Lewvel | Color ["wieight! Stule | Exta
TIM b haniginaltin | DEFAULT LEWEL| 2 2 2 On
MOD | Apartment DEFAULT_LEVEL| 3 2 0 On El
OB Roadway 1 Level 17 4 3 1] On
X

Site Object Vi |Roadway 1 =l Symbology w v
Create Legend I

The main dialog has three tabs:

e Selection - TIN file, Model or Object specifications, profile element symbology and create legend
button.

e  Profile - profile definition and placement buttons and preview window. Allows the User to set the
alignment where they would like the surface profile extracted from and then provides a preview of

the surface profile.

e Preferences - Profile and grid scales, text parameters, elevation and station ranges.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Profile Tool

Creating a Site Profile

1. Select the Profile tool. (DTM tool frame: Analysis > Profile).

£ GEOPAK Site Profile

File

Selection | Profile | Preterences |

Level
1
ja
X
TIM File | C:\data'gechsitehoriginal Files |Symbnlogy ' ™
Create Legend !

2. Select the TIN File by clicking Files and selecting ground.tin.
Set the element symbology by double-clicking the sample line graphic.
Click OK to close Set Feature dialog.

Click Add List Item (right side of dialog).
Click Profile tab.

o o M~ w

Click Place Element and data point (twice) to define the beginning and endpoints of the
desired profile.

The extracted profile is displayed in the dialog.

£ GEOPAK Site Profile

File

Selection} Profile i Freferences i

Select Element ]

- Extracted Profile View

Place Prafils i Curve Stroking ;D.DDD

7. Click Reset. (Right mouse button)
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Profile Tool

Note To extract another profile, click the Place Element button again and data point in MicroStation
View 1.

8. Click the Preferences tab.

9. Fill out the dialog as shown below.

Note The Elevations and Stationing values are automatically read directly from your TIN file and do
not need to be changed.

£ GEOPAK Site Profile
Eilz

Selection | Frofile | Preferences ;
~ Elevations —

Stationing -

| Herizontal [10.000 | Minimum | 5746.690 Mirirum | 0.000
| Wertical [1.000 ] e | 5750.074 GE ;109.39?
Reszet Wertical i Reset Stations ;
-~ Horizontal Grid ~Wertical Grid

IV bajor Intereal 3100.000 IV Major Interval iE.EIEIEI
W Minor Intereal 325.000 ¥ Minor Interval 11.EIEIEI

M ajor Spmb [— Major Symb
Minor Symb Minor Symb
Maijor Test §t2.3458 Maijor Test 512.3458

10. Switch back to the Profile Tab to see the grid.

£ GEOPAK Site Profile

Select Element | Place Element | Flace Prafile Curve Stiaking ;D.DDD

= Extracted Profile View

[E=—NETE

11. (Optional) Click Place Profile and data point in the desired location in MicroStation View 1.

12. Close the GEOPAK Site Profile dialog.
13. Exit MicroStation.
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GEOPAK Site Modeler

CHAPTER OBJECTIVES

In this chapter, you will learn more about:

e Site Modeler project components
e  Site Modeler main menu
e  Project menu options

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.

GEOPAK Site I Copyright © 2002 Bentley Systems, Incorporated Do Not Duplicate
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Site Modeler Project Components

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.

Elements can be modified at any time during the site design process. To move the location of an
element 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 element. If the User takes advantage of the Site Element Association feature, the element
elevations will be recreated per their original definition. If this feature is disabled or not used, then the
following will apply to the elevations of the site elements.

Note All modifications support selection sets and fence operations.

Extend / Shorten Use generic MicroStation commands to shorten or lengthen. The Site

Line Modeler holds the elevations of the original element and re-proportions
them.

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 Deletes the element from the Site Modeler object.

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Site Modeler Project Components

GEOPAK SITE OBJECTS

Site Objects are collections of Site Elements that are grouped together for the purposes of side slope
definition, merging into the Model, volume quantity calculations or as logical design features.

Site Object examples include:

e Parking lots
e Buildings

e Ponds
Each object can contain an unlimited number of elements. Objects contain their own attributes.

o  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 quantity
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 Display Settings - A specific set of visualization settings can be applied to each object to control
the display symbology of each.

o Maximum Triangle Length — Defines the maximum length for the Object of an external (outside)
triangle. The triangulation must follow this rule while still including all element data.

Other things to consider during the creation of Objects:

e A Site Model is created by merging each of the triangulated Objects specified in the Model FIFO
list together in the order they are listed within the list. The designer determines which slopes
control the merging process by means of a FIFO list. The first Object, called 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, move objects up and down in the Model FIFO list.

e Site Objects can be raised and lowered in their entirety to easily evaluate design alternatives.

e The feature types of elements used within an Object have an effect on how that Object will be
triangulated. Failure to use Boundary elements as the outer most elements of an Object may lead
to undesired triangulation result. Similarly, using Boundary elements inside an Object may also
cause an undesired triangulation result. Layout, geometry and DTM feature type of the member
elements should always be considered. The boundary of the Object is determined from the extent
of the elements and their feature type.

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
e  Modify Object Slopes

e Raise or lower the object

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Site Modeler Project Components

GEOPAK SITE MODELS

10

A Site Model is comprised of an unlimited number of objects arranged based on the “First In — First
Out” (FIFO) list which dictates the merging order and a base object (i.e., existing ground).

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/change existing ground terrain data

e  Changing the order of Objects in 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.

o Establish base design planimetrics in 2D or 3D MicroStation design file. This includes design
graphical features that define the DTM (e.g., centerlines, curbs, berms, ponds, property line etc..).

e  Obtain existing 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 design.

e Create a new Site Object that describes the starting feature.

e Begin defining the elevations of the Site Elements and adding them to the Active Object.
e Continue to create Site Objects and 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

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 clicking Cancel) of the Project Wizard.

7 GEOPAK Site Modeler - Ageohsitehsite st = A

Project  Model QObject Element:  Analyziz Tool Bokes

Each menu selection accesses GEOPAK Site project information, feature placement and tools
necessary to complete a GEOPAK Site project. Tool frames and toolboxes 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. The preferences control the project
tolerances, visualization settings, update settings and save settings.

GEOPAK Site Modeler supports two operations to import data into a site project:

e Data
e 3D to Object

In addition, it supports five 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 To COGO Profile (Creates a Profile in COGO)

e Drape Elements

To exit GEOPAK Site, the designer may utilize the File > Exit tool on the Project menu. When exiting,
GEOPAK Site Modeler prompts for saving the current project.
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Workshop: Creating a Site Modeler Project

WORKSHOP: CREATING A SITE MODELER PROJECT
Creating a Project

In this workshop we will set up a project in GEOPAK Site Modeler to include Project Preferences.
We will import our previously created Digital Terrain Model from the DTM Workshop in Exercise 2.

1. Open the file C:\Data\Geo\Site\Site 1\Chapter3\Siteplan2D.dgn.
2. Select the Site Modeling Tool (Applications > GEOPAK Site > Site Modeler).

E Project Wizard

Mewt » ;

3. Enable Create New Project.
4. Click Next>.

£ Project Wizard B ] 5 |
Current Whorking Directory ﬂl M

C:hDatahGeoSitehSite1\Chapterd Cancel |
Create a new project file

| ohSitehSiteT\Chapter3\Siteplar) gsf Browse |

5. Enter the project file. (..\Data\Geo\Site\Site\Chapter3\Siteplan.gsf).
6. Click Next.

E Project Wizard

IV Create a Mew bodel m M
Model Mame | Towed m

Set Project Preferences ;

7. Toggle on Create a New Model.
8. Key in Tower as the Model Name.
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Project Preferences

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.

The general groupings of Options are ?EEDPAK Site Preferences - Tolerances
displayed in a list box in the left side of the File
dialog. The right side displays parameters Dptions : .

Linear Stioking | 25.000
for the highlighted Option. As different Tole Bl

Curve Stroking ; 0.010

i 1 i 1 Visualiztn
options are s.elected in the list box., the right Dbt Bspline Plan Stioking [G000
side of the dialog changes dynamically to : , : o O
reflect the parameters for the highlighted | hastng iz el el WO
Option p ghig Save b axirnurn Triangle Length ; 100.000

Elewation Decimal 3 ¥

QK. i Eanceli

The Options and very brief descriptions are listed below.

Tolerances Tolerance and stroking options used in the creation of Site Elements.

Visualization  Variety of element symbology and display options

Objects Standard List of Object Types and default values for Object parameters
Updating Toggle for automatic updating and setting a Working Boundary
Save Automatic save and backup options

On the right side of the dialog, OK and Cancel commence closing the dialog and storing the
preferences, if required.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Project Preferences

TOLERANCES

Toleranc
[izualization
Ohjects
|pdating
Save

ak ] Cancel]

...... | Linear Stroking [ 25.000

Curve Stroking W

B-zpline Plan Straking ﬁﬁﬁﬁw

B-zpline Prafile Straking mw

t amimum Triangle Length W
Elevation Decimal 3 ™

Linear Stroking

Linear Stroking provides additional interpolated elevation values at
intervals along linear elements based on the value set.

Curve Stroking

Curve Stroking provides additional interpolated values at intervals
along curve elements. Segmenting the curve using small chord
segments creates these interpolated values. The maximum distance
between the chord and the original arc will not exceed the value
specified in the dialog.

B-Spline Plan Stroking

Similar in effect to the Curve Stroking, but this value is applied to B-
Spline elements.

B-Spline Profile Stroking

Used exclusively for the Edit Profile tool. The Stroking tolerance set
determines how many points are returned from the Edit Profile tool to
the Site Elements after a proposed profile is accepted.

This value should be set to the minimum acceptable number of
vertical elevation decimal. For example, if the User supplies
elevations to the construction team to 2 decimal places, the value set
should be 0.001.

Maximum Triangle Length

This value is used to determine what triangles should be removed
from the outside of an Object. External triangles whose external edge
is longer in length than the Maximum Triangle Length are dissolved.

Elevation Decimal

The Elevation Decimal controls the number of decimal places
displayed on the 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.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Project Preferences

VISUALIZATION

A variety of user-defined parameters are supported to provide the designer with maximum flexibility in
Visualization. These parameters are briefly detailed below.

&’

EEEI]PAK Site Preferences - Visualization

File

Options

W Wiew &ctive Object WV Wiew ctive Maodel

Tolerances

Ohjects
Updating
Save

ak. i Eanceli

- Contour Smoothing

Type: Three Paint "i

- Congtruction Elements -
W Elements

kodel Yizualization i

¥  Element Vizualization ]

¥ Wertices ¥

View Active
Object

When activated, the current object listed in the Active Site Object Control
dialog is displayed. The 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.

View Active
Model

When activated, the current model listed in the Active Site Object Control
dialog is displayed. The 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.

Smooth Contours

Contour smoothing is controlled by one of three options.

None provides no smoothing. Three Point provides minimal smoothing by
rounding the contour corner at each triangle vertex. B Spline analyses the entire
triangulated network (Model or Object) and provides a complex algorithm to
display contours as B-Spline graphical elements.

The B Spline option is much more processor intensive then the other options
and it is recommended that this option not be employed until the User is ready
to draw completed contours into the DGN file.

Construction
Elements

The element symbology for Site Elements created in the modeler that are 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.

GEOPAK Site I

5/16/2003
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Project Preferences

MODEL VISUALIZATION

Visualizatinn} Slopelndicatnrs; LBl el |
[ Triangles
[ Boundary [ Werlices
i~ Major Contour — = 1 Minar Contaur - -
| ¥ Place { | ¥ Place {
| Elevlnterval [5.000 | Elevlnterval [1.000
;“.}” b 2 e ...............................
| LabelInterval [0.000 | LabelInterval [0.000

The Model Visualization button provides access to the default specifications for all features that are
available for display in Site Models including triangles, boundaries, and vertices. These symbology
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 graphic and using the Set
Feature dialog shown below.

GEOFPAK Set Feature

Cancel i :

Additional options can be invoked by clicking the right mouse button over these sample controls.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Project Preferences

OBJECTS
This option is utilized for creation, deletion, and manipulation of the library of Object Types. The
information includes the Object Type and Naming Prefix, visualization settings for that Object type
and default Object side slopes for that Object type.
EEEDPAK Site Preferences - Objects
File
Ll i s e
Toleranzes q ]
Vizualization Building Bldg
Ohjects Pand Paond
|pdating Roadway Roadvaay _:j il
Save 2
| Parking {PL
- Object Details
()8 ] Cancel ] ™ izualization ) Slope Indicatars 0 Default Slopes
™ Triangles : L
™ EBoundam I~ Verttices
i~ Majar Cantour —— Firor Contour
¥ Flace | ¥ Flace |
Elev Interval i'I.IJDD Ele Interval iD.EDD
¥ Label ¥ Label
Label [nterval | 0.000 Label [nterval | 0.000
This list box displays all Object Types within the active project. Default types delivered with
GEOPAK Site Modeler are: Parking, Building, Pond, Roadway, Lot, Openspace and Ground.
These Object Types assist in organizing and categorizing design features, controlling standard
symbology and establishing defaults for Objects created.
The group box 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.
aEEDPAK Site Preferences - Objects
File
Optiors | |ObiectType  Maming Prefic =
Talerances Parking ]
Wizualization Building Bldg
Objects Pand Faond
|Ipdatin Roadway Roadway ..Zj »->$-|
Save _
| Parking {PL
- Object Details
(]9 | Cancel | ) Wisualization ' Slope Indicators 1@
Default Side Slope Cut-Fill Slope V;
Carner Optioh Founded "1 Radial "1
Cut Slope Unit/Unit '! 10.333
Fill _Slope Unit/Unit 'i 0333
’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Project Preferences

UPDATING
EEEDPAK Site Preferences - Updating
File
Tuplt":'ns, ¥ &uto Update Model
Vis;;:s;n Element Aszociations  On Vi
Elbiects ' Working Eoundar}l Definition ————————
[ Clip Model on 'Warking Area Boundary
e Flace ‘Working Boundary |
ok | Cancel |
When the Auto Update Model is active, the model is updated whenever a change is made to an
element, object or to the FIFO list of the Active Model. As Models get larger, it may not be necessary
to update the Model on every single edit. Deactivating this toggle will speed up the modifications that
are being performed. The toggle must be re-activated or the Model processed for the Model/Object
visualization to reflect any changes made.
Element Association provides a history of how Elements were created. Elements that are created based
on another Element or Object can always maintain the same dependency to the items referenced during
their creation.
When activated (On), Element associations are enabled. When the reference Element or Object is
modified, the dependant Element will automatically update/recreate itself. Turning the toggle off
(OFF) disables the associations.
’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate

After the Preferences have been set and saved, any new Objects of a particular type that is created
within the Site project will obtain the default settings. The defaults are applied when an object is
created and remain in effect until the slopes are modified by editing the Object. Note that any specific
Objects slopes can be modified at any time.

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.
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Workshop: Setting Site Modeler Preferences

SAVE

EEEI]PAK Site Preferences - Save
File

Optiohs |
Tolerances ¥ | Automatic Backup

isualization W Automatic Save 30 Minutes V;

Ohjects
Updating

ak. i Eanceli

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.
WORKSHOP: SETTING SITE MODELER PREFERENCES

Defining the Project Preferences

1. Click Set Project Preferences.

#5 GEOPAK Site Preferences - Tolerances H =

File:

Dptions Lingar Stioking | 25.000

T:IIEH-“:E: Curve Stroking IW
B-zpline Plan Straking I 0.000

Updating B-spline Prafile Stroking [0.001

Save t amimumn Triangle Length I 100,000

Elevation Decimal 0 *

ak | Cancell

2. Select Tolerances and set the parameters.

Linear Stroking 25
Curve Stroking: 0.05
B-spline Profile Stroking 0.001
Maximum Triangle Length: 100
Elevation Decimal: 3
’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Workshop: Setting Site Modeler Preferences

3. Select Visualization and set the parameters.

£ GEOPAK Site Preferences - ¥Visualization i ] A

File
Options | V¥ View Active Object ¥ Wiew Active Model
TD|ETHCES ~ Contour Smoothing

Ohijects T : _Mone
IUpdating
Save

— Construction Elements

(1]4 | Cancell I™ Elements — Model Visualization |
I™ Wertices | 1z [1 | Element Yisualization |

View Active Object Enable
Curve Stroking: Enable
Smooth Contours None

4. Click Model Visualization.

£ Edit Object Yisualization - Default Model Visualization [HJE E3

Yizualization l Slope Indicators I

Cancel |
[T Triangles [

[T Boundary [ Werlices 12

tajor Cantour ———— 1~ Minor Contowr —————————————
¥ Place Ii ¥ Place I:
Elew Interyal | 10.000 Elew Interyal | 2.000
¥ Label 4 ¥ Label
Label Interyal | 0.000 Label Interyal | 0.000

5. Enter the Default Model Visualization information.

Triangles Disable
Boundary: Disable
Vertices: Disable
Major Contour: Enable
Elev Interval: 10
Label: Enable
Minor Contour: Enable
Elev Interval: 2
Label: Enable

To change the symbology of each item, double click on the sample graphic to open the Set
Feature dialog. Make the appropriate changes and then click OK.

6. Click Apply.
7. Select Objects.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Workshop: Setting Site Modeler Preferences

8. Select the Object Type Ground and set the Visualization preferences as shown.

EEEI]PAK Site Preferences - Objects [_ [}

File
_Dptions | Object Type MHamitig Prefis ;I
Tolerances Roadway Roadway ]
"izualization Lot Lat
Openzpace Open
Updating v I:i:-uru:l 4 EI
Save
| Ground | Grownd
— Object Details
Ok | Eancell ™ isualization ) Slope Indicators ©) Default Slopes
[T Triangles [—
[ Boundary [—— [ Wertices i2
Major Contour ————————— 1~ Minor Contour ————————
¥ Place ¥ Place —_—
Elew Interyal | 10.000 Elew Interyal | 2.000
| Label 1 | Label
Label Interyal | 0.000 Label Interyal | 0.000

To change the symbology of each item, just double click on the sample graphic. Once the
appropriate changes have been made click OK to save your changes and return to the main

dialog.

Use the same visualization settings for Object type “Ground” as were used for the Model
Visualization.

Hint

&’

9. Click Modify (next to the Object Type/Naming Prefix list).

10. Click Yes when prompted to modify existing objects.

GEOPAK Site I
5/16/2003
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Workshop: Setting Site Modeler Preferences

11. Select the Object Type Building and modify settings as shown.

£ GEDPAK Site Preferences - Objects [_ =]
File
Optiohs | Object Type MHamitig Prefis -
Talerances Parking PL ]
"Yizualization B Lilding
] Fand Pand
Updating Roadvaay Roadway ;l EI
Save —
| Building [ Bldg

— Object Details
UKl Eancell ™ isualization ) Slope Indicators ) Default Slopes
[T Triangles [
[ Boundary [ Wertices
Major Contour ————————— 1~ Minor Contour ————————
¥ Place —— | | ¥ Place _—
Elew Interyal | 1.000 Elew Interyal | 0.200
™ Label 2 ™ Label bl
Label Interyal | 0.000 Label Interyal | 0.000
Triangles Disable
Boundary: Disable
Vertices: Disable
Major Contour: Enable
Elev Interval: 1.0
Label: Disable
Minor Contour: Enable
Elev Interval: 0.2
Label: Disable

12. Click Modify to accept the visualization changes and Yes to the Alert dialog.

13. Click Default Slopes.

EEEDPAK Site Preferences - Objects

File
Options Object Type Maming Prefis &
Tolerances Parking PL j ]
izualization Building Bldg
Pand Pand
Updating Foadway Foadway :j -?-Sj
Save e
| Building i Bldg
- Object Details

aK ! Eanceli

T Wigualization

) Slope Indicators ™ Default Slopes

Drefault Side Slope _Cut-Fil Slope Vi
Corner Option Bounded V; Fiadial V;

Cut _Slope run:rise 'i 14.000 :;1.DDD
Fil [Slape rise v | [TMEE | - [7.000

14. Change the default Cut and Fill slopes to 4:1 (run:rise).

GEOPAK Site I
5/16/2003
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Workshop: Setting Site Modeler Preferences

15. Click Modify.
You may want to modify other Object Types in order to get the desired display preferences.

16. Select Updating.

EEEDPAK Site Preferences - Updating

File

TDopI:rjan:ces ¥ Auta Update Madel

\isLalization Element Associations __Q__r_l_:j

Objects i~ wiorking Baundary Definition ———————
™ Clip Model on warking Area Boundary
save Flace Working Boundary |

DK] Cancel] |

17. Enter the Updating information.
Auto Update Model Enable

Element Associations On

18. Select Save.

?EEDPAK Site Preferences - Save

File

Optionz

E—— P Automatic Backup

EE;:EEUD” V| Automatic Save | 10 Minutes ™

QK. i Eanceli

19. Enable Automatic Save and set to 10 Minutes.

20. Click OK.

’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Workshop: Setting Site Modeler Preferences

Completing Project Set-up

1. Click Next.

a Project Wizard

< Prex i ak. i
Mew Project = . _hgeohzitehziteplan. gsf Cancel
Mew Model Hame = Tower ““‘-‘j

¥ {0pen Object Import 'wizard:

2. Enable Open Object Import Wizard.

3. Click OK.
glmpurt Data Wizard -10] =]
Select Impart Data Type ﬂl M
) Azcii Data File ®' TIM File

Cancel |
? Binary Data File ) Site Object

) : B
Eie Hame [\Site\oiteT\Chapter ground ] _Browse |

4. Enable TIN File.

Note We created a TIN file (ground. tin) in a previous exercise. We will select TIN File as

the Import Data Type option and use the previously created TIN file.

5. Click Browse to select ground.tin.

6. Click Next.

E Import Data Wizard

Enter Mew Object Mame < Prewy ; MHedt ;

| Ground 1

Cancel ;
Select Object Type

Ground [~ ] Meww

7. Set Select Object Type to Ground.

By selecting the Ground Object Type, the Enter New Object Name field is automatically
populated.

8. Click Next.

E Import Data Wizard

< Prev ; Ok ;
todel [T ower E3

Cancel ;
Mews Object = Ground 1

Object Type = Ground
Source File = ground.tin

Use as Base Object for Enable
Model Tower
’ GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Workshop: Setting Site Modeler Preferences

9. Click OK.

This initiates the visualization of the Active Model (Tower) and the Active Object (Ground
1) into View 1 of MicroStation.

10. Save the site project. (Site Modeler: Project>Save).

ACTIVE SITE OBJECT CONTROL TOOLBAR

Upon opening an existing GEOPAK Site Project or creation of a new project, the Active Site Object
Control dialog is activated.

B
Display\r‘iewu Model  [Tower ~| Object [Ground T vi| s

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 in the view selected.

Model Shows the User what Model is currently active. Selection of any other
model from the list changes the active model. When the model is selected,
all Objects that reside in the models FIFO list will be available 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 that currently do
not belong to a model are listed.

Object Shows the User what Model is currently active. The Object list changes
dynamically based on the Model selection.

ID? Clicking ID, and then identifying any Site Modeler element highlights the
selected element and invokes the Select Object dialog depicted below.

Clicking OK makes that Object Active.

Select Object

Objects: Eldg 4 - |

QK. I Cancel |

Center Window On  Centers and fits the Active Object in the Display View.
Object

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Workshop: Setting Site Modeler Preferences

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 "tear off" to become a "tool
box." The individual tool boxes (except those which have single tools) can be docked and resized.
There are six tool boxes, with the following titles (order down first column, then down second
column):

Project Tools
Object Tools
Analysis Tools
Element Tools
Model Tools
Exit

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.

Saving and Exiting the Project

1. Close GEOPAK Site Modeler (Modeler: Project > EXxit).

2. Click Yes to save the current project.

Site Modeler - Save Current Project 7

3. Click No to the Lock Elements alert.

Do wou wish to lock the Elements contained in this Project 7
This is recommended {nok required) to prevent inadwvertent
modifications ta the elemants while the Site Modeler is nok
Bckive,

Yes Mo Cancel |

GEOPAK Site I Copyright © 2003 Bentley Systems, Incorporated
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Designing With Site Modeler

CHAPTER OBJECTIVES

In this chapter, you will learn more about:

Model menu

Objects menu

Elements menu

Designing with Site Modeler

INTRODUCTION

GEOPAK Siteisinvoked from within aMicroStation design file. If the Project Wizard diadlogis
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 clicking Cancel) of the Project Wizard. The
GEOPAK Site Modeler main menu bar is displayed.

EEEI]PAK Site Modeler'- . Azitelisiteplan gsf

Project Model Object Elements  Analysis  Tool Boxes

Tool frames and toolboxes are also supported for all functions and are activated from the Tool Boxes
pull down. The current Site Modeler working directory and Project File are displayed in the header of

the menu bar.
MODEL MENU
The Model menu selections provide the mechanism to add, edit and delete the various
elements that comprise aModel. Thisincludes display parameters, merging order (FIFO), | ﬁl ﬁl
and Display options. Each of these tools invokes a dialog wherein the specific Model &

information can be added, edited or the entire Model deleted.

GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Model Menu

EDIT MODEL

The Model editing options provide the mechanism to change the list of Objects contained in the Model
and to modify the display setting of the Model and its Objects. At the top of the dialog the active
Model Nameis displayed, however, any Model in the current site project may be selected.

Thethree Edit Model options are:
FIFOList - "Firstin, first out" list.
Determines the merging order of :
al objectsin the active Model. In FIFO ; Display Model } Display Objects 3
addition, tools are provided to FIFD List
manipulate the list. Horth Road _._ﬁ
i South Road
Display Model - acomplete range ‘west Road !;_Lj
of element symbology and text Pond 1
parameters utilized for g:“t :12 y
visualization for the active model. Block 3 @
Display Objects— Additional Block 4 j!?j
controls for displaying the Object -
Types that make up the Model
SimU|_taneou_S|y and prOVideS Base Object |Ground 1 =l Process i
clipping options for the Model and
Base Object.
GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Model Menu

FIFO FUNCTIONALITY

The FIFO (First in, First out) List containsthe list of all the Site Objects contained in the selected
Model and the order in which the Objects are to be merged. This Object list is processed from the top
to bottom. Starting with the Base Object, each Object is merged into the Model in this order — top one
first, then the second one, etc. Any time achange is made to a Site Object or Site Element contained in
the Model, the Model is reprocessed.

The Site Preferences contain an option to disable this automatic updating should thisimmediate
feedback be unnecessary or grow too 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 asfollows:

The Base Object starts astheinitial state of the Model.

Thefirst Object inthe FIFO list isretrieved.

_Th_e boundary of the Site Object is determined from the extent of all the Site Elements contained
init.

The Side slopes associated with that Object are applied around the boundary down or up to the
Model depending on the cut fill situation.

This Object isthen merged into the Model.

This new state of the Model with the first Object and its side slopes merged into the base Object

becomes theinitial sate of the model for the next Object in the FIFO list and the processis
repeated for all the objectsin thelist.

GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Model Menu

DisPLAY MODEL TAB

The Display Model Tab is utilized to control the visualization settings of the active Model. Thedialog
is depicted below and contains specifications for features displayed within the Model including
triangles, boundaries and vertices. When the toggle to the left of the feature is active the element is
displayed. When inactive the featureis not displayed. To theright of each featureisthelevel and

element symbology.
todel Mame |5ectionl =]
FIFD | | | Display Objects |
I Triangles JE— Apply ]
I Wertices [ Boundary |
i~ Major Contaur — Firor Contour
V| Place

™ Place

Eler Interval | 10.000 Elew Interyal | 1.000

7 Label e W Label

Label Interyal | 300.000

Label Interal | 200.000

DisPLAY OBJECTS TAB

todel Mame |Section] =

FIFD | Display Model | i

Object Type Apply I

] Roadway
[JPond
Lot

[ Clip Objects from Model | Wiews “without Objects Vi
[ Display Base Object Wiew 'with Dbjects "i

Object Type List box containing all Object Types in the current model. If the User clicks the box to the left of
the Object Type in the list, an “eye” icon is displayed. All objects of the activated 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 Applies any changes that have been made to this tab.
GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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Objects Menu

OBJECTS MENU

The Object menu selections provide tools to Add,
Edit, Copy, Move, Raise, Lower, or Delete an

Object. Also allows the User to draw Profiles and d -}'hﬂiiiilﬂiﬁi'ﬂgi “ﬂﬁimﬁﬁi ﬁgiﬁﬂi "‘E!j

Cross Sections directly from the Site Objects.

EDIT OBJECT

The Object editing options provide the mechanism to modify an Object's properties, side slopes,

display settings and to display Slope Indicators.

?Edit Object - Highlight Elements

# Fond 1 |~

Prnperties} Slopes; Displa}l; Slopelndicatnrs}

Description | Apply i

Object Type:  Pond

Quantity Depth ; 0.000 Max. Triangle Length ; 100.000

Elements

OBJECT PROPERTIES

Under the Properties Tab the Object Name for the object to be edited is displayed in thedialog. A
description can be entered if desired. Quantity Depthisthe 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.

GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated
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Objects Menu

OBJECT SLOPES TAB

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 aModel and computed from the
Object to whatever the state of the Model when it is merged. When the Display with Object toggleis
activated, GEOPAK includes the display of slopesin the Object symbology.

Z Edit Object

Object Mame [Pond 1

Prnperties} Slopes 1 Displa_l,l; Slope Indicators i

Side Slope _Cut-Fill Slope '; ¥ Displap with Object Apply 1

Comer  Rounded Vi R adial

|

Cut _Slope run:rise "! 14.DDD :;'I.DDD

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 Object displayed in
thedialog. Thedialog contains
specifications for features displayed
including triangles, boundaries, and
vertices. When thetoggleto the left
of the feature is active, the element
isdisplayed. When inactivethe
featureisnot displayed. Tothe
right of each feature isthe level and
element symbology.

Fropertiez 3 Slopes

[ Triangles

™ Werlices

¥ Boundamy

i~ Major Contaur — i~ Minar Contour

{ ¥ Place | T Place [
Elex Interval | 1.000 : Elex Interval | 0.500
e .............. . ............... o ............ 1 2 .............
Label Intersal ﬁﬁﬁﬁm . Label Intersal I“D“u“ﬁ“u“m

SLOPE INDICATORS TAB

The Slope Indicators Tab is used to set the display preferences of Object Slopes Indicators.

GEOPAK Site |
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Objects Menu

CoPy OBJECT

The copy tool is useful when the object is
comprised of numerous elements which
need to be copied. When invoked, the
dialog depicted opens.

To copy an object, simply key in the Elev

E Move/Copy Active Ohject

v Add to Active Model

Elev Diff [0.000

Start Move/Copy l

v Make Copy

Object Type |Building

=

Diff (O if thereisnone), then click Start
Move/ Copy and identify the object to be
copied. A second data point defines the

[ Copy Section(s)

revised location.

Note
Object dialog.

MoVE OBJECT
To move an object, simply key inthe

Elev Diff (0if thereisnone), then click
Start Move/ Copy and identify the object

to be moved. A second data point defines Elev Diff 3'3'-UEU Statt Move/Copy |
therevised location. M

a Move/Copy Active Object

¥ fdd

When the Make Copy toggle is not activated, the dialog dynamically changes to a Move

Note
dialog.

RAISE/LOWER OBJECT

Raise/L ower Object tool can be used to change
the elevation of an entire object by raising or
lowering it. Notethe valueisin terms of master
units, i.e., feet or meters.

Object Mame [Pond 1

When the Make Copy toggle is activated, the dialog dynamically changes to a copy Object

DELETE OBJECT

The Delete Object tool deletes the entire object

from the project file and (if desired) al the Site
elementsthat are part of the Object.

RaisesLower mw -
| ........................ R ]
a Delete Object =]
Object Mame !F‘nnd1 _______________________ =l oY,
¥ Ml Elements
Apply |
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DRAW PROFILES

The Draw Profile tool enablesthe

User to draw several profilesfroma
variety of sources simultaneously.

Surfaces: Allows the User to
draw “ground” profilesfor the
specified Chain based on the
Model, the Model Base, a
specific Object, an Object and
it'sslopesoraTIN file.

COGO: Allows the User to
draw profiles for the specified

Chain from profiles stored in
COGO.

Projection: Allowsthe User to
draw profilesthat are based on
another COGO Chain or
Survey Chain into the current
Chain’s Profile Cell. Thisis
very useful when designing
alignments or elements that
run“ parallel” to other roads
or survey features.

GEOPAK Site |
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£ Draw Profile

File Edit Update Options

Job Mumber: 3123 vi Eg 1

Chain: NDHTH

Sufaces | COGO | Projection |

Label Scale: i 0.000000

| Display Settings

MO0 Sechion CLPrg @l
OB Ground 1 ExistP [
X
2
- Details

Methad:  Triangles

Maodel 'i Section] b4

Display Settings

M

Flltel Tolerances —

Horizontal: iDSDDD

Feature: iELF‘rD viﬁ Yariance: ;D 1000
5. StatIDn lelts ] - fo$et8 B
|I” Begin: iEI+EIEI ] _‘ﬁ‘i Herizantal: | 0.0000
[T End: i 13+35.42 ﬁ»j Vertical: [0.0000
I void [———— " BreakLine Text SCIr‘I'pIe
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DRAW CROSS SECTIONS

The Draw Cross Sections tool draws existing ground cross sections (within a2D MicroStation design
file) utilizing a GEOPAK binary DTM file, Site Object or Site Model.

ngaw Cross Sections
File Edit Update Options

Chain: ;NDHTH vi Draw 1

=5 Cells i Surfaces ;

- Pattem

By Station 'i
Begin Station: ;D+DD.DD
End Station: i13+35.42

Increment V; : i'ID.DDDD
Left Qffzet: i2El.EIEIEIEI

Right Offset: i 20.0000

= SCaIB e Tt e Spacing
Harizantal: | 10.00000 Harizental: | 1000.000
Wertical: | 10.00000 Wertical: | 500.0000
| Mumber of %5 by Columni; ;20
GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate

5/16/2003 4-9



Elements Menu

ELEMENTS MENU

The fundamental componentsin the GEOPAK Site Modeler are Site Elements. Site Elementsare
simply MicroStation graphics (2D or 3D) that have been assigned €l evations using one of these Site
Element tools.

|

2y A & R 12| If]

GEOPAK Site Modeler supports awide variety of tools that when combined with generic
MicroStation commands create and modify elements. These operationsinclude;

Creating / editing elements
Changing element feature types
Change Element Associations
Raising/Lowering of elements
Copy paraléel existing elements
Modifying elements

Deleting element Z

3D elements

Composite Sections

Edit Profile

Element Information

Note 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
element within the digital 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 the elements are defined as breaklines, 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 isoften
desirable to leave features as break lines until the object design is near completion and then the
reguired elements can be specified as boundaries.

GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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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
bresk line.

A Contour is an element of constant elevation. The generated triangles never cross a contour; rather
the edges of the triangles are coincident with a contour.

A Void delineates an area of no data or obscured area and is defined in a series of pointsforming a
closed element.

A Holeisextremely 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.

SELECTION SETS

Many of the Element tools utilize selection sets, therefore, ageneric discussion iswarranted into the
operation and use of selection sets. Two options are supported: the MicroStation Power Selector or
GEOPAK selection tools within each dialog.

USE POWER SELECTOR

When active, the MicroStation Power Selector is utilized. £ PowerSelector
Toinvoke, click Select Elementsin the Element Selection

group box. Methad: B ==
hode: 'Ejmﬂﬂ
i

GEOPAK SELECTION TOOLS

Selection commands can be utilized without the Power Selector. [" Use Power Selector
The leftmost button is Select Elements. Simply click and then [ Define Elements

select the desired elements. To select multiple elements, depress ﬁ%ﬁg B % 5
<Control> on the keyboard while selecting. 2

I Redefine Site Element

After utilizing numerous MicroStation commands, the highlighted elements may not be highlighted.

To display previously selected elements, click Reselect Elements (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.

Hint To turn off and on handle display, use the Disable Edit Handles setting on the Preferences
dialog box, Operation category (Workspace > Preferences). If handles are disabled, when you
select an element it is highlighted with a specified color.

GEOPAK Sitel Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate
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NEW/EDIT SITE ELEMENTS

One of the primary toolswithin Elementsisthe New / Edit Elementstool. When invoked, the dialog
depicted below is displayed.

gNew / Edit Site Elementz-> Slope/0Offset From Site Element

Iv| Add to Active Object [Elock 1 = Spply i

Element ] PDint; Sectinna Side Slnpea Displa_l,li

¥ Use Power Selectar

’5 {t}- f}f in 1_{\_1/_,1" j%f_,l\_’li - Define Elements
Feature Type “f‘i ﬁ%% Q % ......!..j
V' Slope mrrise Vi fmﬁw : ﬁ"ﬁﬁﬁw ¥ Fedefine Site Element
¥ Difset Height ﬁmﬁnlfl.ﬁmm - Reference Element ————
Frojection Opfion Wertices -| SB|BCtHBfe[encei -
¥ Use Reference Element Association

The dialog contains five main options: Element, Point, Section, Side Slope and Display. When atab
is selected, the dialog dynamically changes to reflect the selection. The fields below are displayed
regardless of which tab is selected.

AddtoActive When toggled ON, created and/or edited elements are automatically added to

Object the active object. The Active Object is displayed on the New/Edit dialog.

Current Object L ocated between the Add to Active Object and Apply, the active Object can be
selected.

Apply Commences the processing. Thisincludes redrawing of the elements,

inclusion into the active object and, if the active object is part of amodel,
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 tab is selected, the dialog depicted below is displayed.

gNew / Edit Site Elementz-> Slope/0Offset From Site Element

Iv| Add to Active Object [Elock 1 = Spply i

Element ] PDint; Sectinna Side Slnpea Displa_l,li

¥ Use Power Selectar

’5 {L\, f}f ;&;i Q’ﬁu j%a/f_,lx_ﬂi - Define Elements ———————
Feature Type “f‘i ﬁ%% Q % --—-!—j
¥ Slope ruririse vi ﬁﬁﬁﬁw E ﬁﬁﬁﬁuu IV | Redefine Site Element
¥ Difset Height ﬁ.ﬁﬁ-ﬂnmw - Reference Element
Projection Optiors | Vertices 'i SelectHeferencei _j
¥ Use Reference Element Association
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Six toolsto assign or modify elevations are provided. As each option is selected, thetitle bar aswell
astheleft side of the dialog dynamically changesto reflect the selection.

Slope/Offset from Site

Elements

&

The Slope/Offset from Site Element option is used for assigning
elevations 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, aprojection is performed

from the new Site Elements to the reference based on the minimum
distance from the element to the existing reference element.

Radial From Existing

Points

E

The Radial From Existing Point option is useful for establishing the
elevation of elements relative to a specific point within another Object
or Model. Thetool uses areference data point elevation and an optional

slope and offset height to compute the elevation for the new element
vertices.

Along Element From

Existing Point

hY

The Along Element from Existing Point tool assigns the elevations
along an element at a constant slope and/or offset height from a data
point. The data point will be projected to the element and the distance
aong the element from this point to the verticeswill be used in
conjunction with the slope and offset height to compute the elevation of
the new element vertices.

Drape on Model / Object

L

The Drape on Model/Object tool is used to establish the elevation of
Site Elements relative to the elevations contained in amodel or object.

It can be useful to set the elevation of elementsrelative to existing
ground or another object.

Constant Elevation

Placing elements at a Constant Elevation may be utilized when the
desired elevation of an element isknown. It can be used to set the
elevation of abuilding or even place a contour into an object. If the
computed contours within an Object do not exactly match the desired
results, simply draw the contour wanted and then place in the Object as
a Contour Feature at a constant elevation.

Alignment

b

The Alignment tool is used to create Site Elements from a GEOPAK
horizontal and vertical alignment. The alignments must have
previously been 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 based on thisalignment. Typically this
would be the Slope/Offset from Site Element.

GEOPAK Site |
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PoINT TAB OPTIONS

When the Point Tab is selected within the New/Edit Site Element dial og, the dialog changes as
displayed below.

?Define Site Point -> Constant Elevation

I¥| Addto Active Object  [Block 1 =l Apply i

. PDint ta Define ....\

Y e

Elervation i 0.000

Hs

Foint Tupe  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. If thereis an existing vertex at the snapped location it will be reset to the new value. If no
existing Site Element is detected, aM S point graph