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1 Project Overview

CHAPTER OBJECTIVES

In this chapter we will:

overview the original data supplied for this project.

formulate adesign strategy.

INTRODUCTION

Designerswill realize that every “at grade” intersection has its own specific design issues.

What may look the same from plan view may be atotally different design vertically due to the existing
vertical conditions or specific requirements.

The amount of reconstruction of existing roadway can completely change the designers approach to
two seemingly similar geometrical layouts.

We shall investigate the design constraints of this particular project and formulate an initial design
strategy. This strategy may need to be varied or modified further along the design path based on
outcomes at each step, but we need some strategy to begin with to make a start.

We will overview the supplied data and constraints for this specific situation.

PROJECT OVERVIEW

Thistraining session evolved from an actual project sent to GEOPAK by a client who was seeking
assistance. The steps we will undertake in thistraining session mirror those formulated during the
process of assisting the client.

We shall ook at the information that was originally supplied when this project first started.

The Client had completed a survey of the existing conditions and created a TIN file. They had
compl eted the geometric layout of the new intersection and had designed a controlling Chain and
Profile.

The Chain (VAN1) and Profile (PROPV AN1), together forming the Control Alignment, have been
approved by the Project Engineer and could not be modified.

Other constraints included the strict requirement to tie down to original within the existing right of
way and a maximum length reconstruction on the service roads of 150 feet.
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Design Strategy

Review the Project Data

1. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 2\LHSRAB.dgn.

Thisfilewill initially display the reference file that contains the survey information from the
existing intersection arrangement.

In class, we shall discuss the existing arrangement on the intersection. Note that the
controlling alignment is based on an existing overpass bridge.

2. Select the File Referencetool (MS. File > Reference).
3. Toggle off existing.dgn and toggle on proposed.dgn.

We shall discuss the proposed layout and based on this layout, what are the requirements to
begin a Site Model er project.

4. Toggle off proposed.dgn.
Select the MicroStation Level Display tool (MS: Settings > Level > Display).

6. Turnonall levelsintheactivedesignfile.
Thisshowsall of the plan view graphical elements required to begin this project.
We shall discuss the graphical elementsthat are displayed and their significance.

7. Select the Design and Computation Manager tool (Applications > GEOPAK Site > Design
and Computations Manager) .

8. Openthefile C:\Data\Geo\Site\Roundabout\site.ddb (File> Open).
9. Closethe Design and Computation Manager dialog.

DESIGN STRATEGY

We need to formulate a Design Strategy based on the constraints of the project, the given information
and the desired project outcome.

This strategy could change during the course of this project due to design issues or constraintsthat are
either unknown or unforeseen at thistime.

Modification of adesign strategy istypical of alot of intricate design projects and the GEOPAK Site
Modeler tools provide the User with the type of flexibility required to take changes into consideration
asthey arise.

PROJECT CONSTRAINTS

The Control Alignment is set. It cannot be changed.
Maximum allowabl e reconstruction of the servicesroadsis 150 feet.

Right of way cannot be altered.

Hint This means we stay as close as possible to the existing intersection elements and elevations.
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Design Strategy

FORMULATE A DESIGN STRATEGY

There are anumber of different design philosophies for designing roundabouts. We will not be
examining all of the different theoriesin this class. The philosophy that we will use is one that treats
the traffic circle portion of the intersections as an “upside down plate”. This means that irrespective of
the orientation of the traffic circle, the outside edge is aways forms a plane surface.

1.

Given the project constraints, we need to design the intersection based around the control
alignment and create the traffic circle portion of the intersection so it is as close to the existing
intersection elevations as possible.

Creation of the Traffic Circle will be based on aplane that is defined relative to the Control
Alignment. After the planeis created the outside edge of the Traffic Circle will be draped
onto the construction plane and then the inside edge of the Traffic Circle will be created at a
positive 2% slope from the outside edge.

We shall then analyze the difference in elevation between the outside edge of the Traffic
Circle and the existing surface at critical pointsand, if required, redesign the Traffic circle
until we are achieved a satisfactory stage of the design.

The incoming roadway profiles (other than the Control Alignment) will be designed based on
the Traffic Circle elevations.

The incoming roadways will be modeled based on the design profiles.

Curb returnswill initially be defined based on the most appropriate adjacent element then
modified as required.

The median islands will be created based on the finished pavement surface.
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2 Create the Traffic Circle

LA
CHAPTER OBJECTIVES
In this chapter we will:

create a Construction Object based on the Control Alignment.
create and analysisthe Traffic Circle.
modify and re-analysis the Traffic Circle.

INTRODUCTION

Based on the design strategy that we have set, we need to devise away to assign elevationsto the
outside edge of thetraffic circle.

As an additional consideration, we should formulate this step with the thought that it may need to be
redesigned (probably will need to be redesigned) and that we should create this element with the
redesign issue in mind.

The use of Construction Objects with GEOPAK Site Modeler isavery powerful way to assign
elevationsto irregular or complex elements AND provide away to make redesign avery fast and
painless process.

TOOLS TO BE USED

Thetoolswewill usein this chapter are:

Site Modeler > Object > New.

Site Modeler > Elements > Composite Section.

Site Modeler > Elements > New/Edit > Drape on Model/Object.
Site Modeler > Elements > New/Edit > Section.

Site Modeler > Elements > Information.

Site Modeler > Analysis > Profile.
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Create a Construction Object

CREATE A CONSTRUCTION OBJECT

A Construction Object is defined as a Site Modeler Object that isin the Modeler project but not
necessarily part of the Model. Its primary useisto simplify the processof assigning, and then
reassigning, elevationsto irregular or complex Site Modeler Elements.

The methodology we shall use to create the construction object isto create a new Object and, within
that Object, define a surface plane based on the Control Alignment.

Open an Existing Project
1. Selectthe Site Modeler tool (Applications > GEOPAK Site > Site Modeler > Site Modeling).

=
® Open Existing Project ﬂl il

|C:\DatahG echSite \Foundabout Cre: x| Cancel |
Browise?

) Create New Project

[T Don't show this dislog on Startup

2. Click Browse,
3. Navigate to and select C:\Data\Geo\Site\Roundabout\Chapter 2\LHSRAB.gsf.

ThisisaSite Modeler project that has already been created that includes the existing ground
TIN file asthe Object “Ground 1” and aModel called “RAB” that has the Ground 1 Object as
its base.

3. Click OK.

Create a Construction Object

1. Select the Create New Object tool (Site Modeler menu: Object > New).

-l
Object Type |C0nstluctinn vI
Object Mame ITemp1 B I

[ & ;

2. Enter the New Object information.

Object Type Construction
Object Name Templ
Add to Active Model Disable

3. Click OK.
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Create a Construction Object

Create the Construction Surface Using Composite Section

1. Select the Composite Section tool (Site Modeler: Elements> Composite Section).

2. Select the Composite Sections setting file:
C:\Data\Geo\Site\Roundabout\Chapter 2\ TempObjectZer oPercentS ope.sec. (Site Modeler:

File > Open).

gtomposite Section - ... TempObjectZer centSlops B i ] S|
File

¥ fidd to Active Dbject New | dpply |

= Primary Element Definition

By Chain-Profile 'l |99 = V¥ Use Station Range
Chain [VAN1 x| Begn [12+79.98 b
Frofile [PROPYANT | End [17+21.85 ik

Frimary Element  Feature 'l Fayitem ITempEL VI
Section Side ’E e I Exclude from Object A

- Left Side

Elem. Type  Feat Type  Definition Slope  Dffset

Parallel Boundary  Lewel 55,5, 2,0 0.000

AL D
<+ 4 BB

[iefine
{Element Type Parallel '| Feature Type _Boundary '|
Create Element

Slope [0.000 By Level Symbalogy ¥ | E———
Radial To  Primar * | Fayitem |< Mo Ertiies > vi =]
Offset Distance ISE.DDD

3. Definethe Primary Element Definitions.

Add to Active Object Enable

By Chain-Profile 99 (Job Number)

Chain: VAN1

Profile: PROPVAN1

Primary Element: Feature

Payitem \Drafting Standards\General\TempCL
Use Station Range Enable

Begin 12+79.98

End 17+21.85

Warning Ensure that the Active Object is “Temp 1”. Check the Active Object Control dialog.

4. Click Apply.
We have now created a surface that is 190 feet wide (95 feet both sides of the control
alignment) and is projected at 0% from on the control alignment.

While this surface has no slope in the north/south direction, it will still drain based on the
longitudinal slope of the alignment it was created from.
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Create the Roundabout Object

CREATE THE ROUNDABOUT OBJECT

Based on the design strategy that was discussed earlier, we will now start to create the elements that
will make up our intersection (roundabout).

First, we need to create an Object to place the roundabout elementsinto.
Then we will drape the outside edge of the traffic circle onto the Construction Object.

Thelast step isto create the inside edge of the traffic circle to give us the 2% pavement cross slope
within thetraffic circle.
Create the Roundabout Object

1. Select the Create New Object tool (Site Modeler menu: Object > New).
2. Enter the New Object information.

Object Type Roadway

Object Name RAB1 (overwrite default)

Add to Active Model Enable
3. Click OK.

Create Outside Edge of Traffic Circle Element

1. Select the New/ Edit Element tool (Site Modeler menu: Element > New/ Edit).

ENEW / Edit Site Elements - Drape on Mode_l-ﬁ- Dhject: -10] =l

¥ Addto sctive Dhject  [RABT =l Apply I

Elementl F'ointl Sectinnl Side Slnpel Displayl

V¥ Use Power 5elector
- Define Elemants

Feature Type Break Line "] ﬁ ﬁ@\, % —I
Drape on Ohject I IV Redefine Site Element

[ Difset Height [o000
Drape Option  Entire Element vI

¥ Lse Drape Association

2. Click Drapeon M odel/Object on the Elements tab.

3. Enter the Element information.

Add to Active Object Enable
Feature Type Break Line
Drape on Object Temp 1

Offset Height Disable

Drape Option Entire Element
Use Drape Association Enable

Use Power Selector Enable
Redefine Site element Enable
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Create the Roundabout Object

4, Click Select Elements in the Define Elements group box.

Select the outside edge of the traffic circle.

The element highlights when selected. Make sureit isthe same color asyour highlight color.
6. Click Apply.

Create the Inside Edge of the Traffic Circle

1. Select the New/ Edit Element tool (Site Modeler menu: Element > New/ Edit).
2. Select the Section tab.

—iE
Apply I

Elementl F'ointl Sectinnl Side Slnpel Displayl

Dption Table - | Direction V¥ Use Power Selector
Feature Type Break Line ,.I Set I  Reference Elements
Offzet Dist Offset Elew  Pay [tem | ﬁ%% ﬁ % _I
30.000 0.600 RAB ]
= M:anipulatza Secti'on
X R AR
b 3

[z0000  Jo.E00 [RaB

3. Enter the Section information.
Option Table

Feature Type Break Line

4. Enter theinformation in the edit boxes along the bottom.

Offset Distance 30

Offset Elevation 0.6

5. Click Select to find the DDB Pay Item and navigate to Payltem > Plan > Curbing > RAB
Edge of Pavement.

6. Select theitem and click OK.
7. Click Add Ligt Item.
8. Click Select Reference Elements in the Reference Elements group box.
9. Select and accept the outside edge of the traffic circle.
Hint It is important that the outside edge element changes color to the color displayed in the

Reference Elements group box.

10. Click Set inthe Direction group box.

11. Point the direction of the dynamic graphic inside the selected element. Data point to accept
the direction.

12. Click Apply.

There should be anew element created and the contours of the RAB1 Object should indicate a
2% pavement cross slope.

Note This can be interrogated using the Analysis > Height tool.
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Analyze the Traffic Circle

ANALYZE THE TRAFFIC CIRCLE

At thistime, we need to determineif thisfirst attempt at the traffic circle meets the design constraints.
Specifically, how close do we match the existing el evations? We need to determine the differencein

€levation between the proposed and the existing.

The critical locationsto check this differencein elevation are at the centerline of the incoming ramps
and serviceroads.

Note As the control alignment has previously been set as a constraint, there is no need to check the
elevation differences for these roads.

Thereis more than onetool that would be suitable for the analysis task that we have. The tool we will
useisthe Site Profile tool. Another option would be the Elevation Differences tool.

Wewill opt for the Profile tool in this case due to the very visual and specific feedback it provides.

Using the Site Profile Tool
1. Select the MicroStation Saved Views tool (MS: Utilities menu > Saved Views).
2. Select PROFILE and click Apply.

Location to create |},
Analysis Profile.

3. Select the Site Profiletool. (Site Modeler: > Analysis> Profiles).

=l

File

Selection ] Prafile | Preferences |

Type | Feature | Level | Color |'"weight Stle | Extrac
0BJ | RAB1 | Level 1 | 5 | 2 | 0 | On
0B | Ground 1 | Level 1 | 8] 2| o on

X Lo

Site Object vI |Giround 1 =l Symbology :l r
Create Legend |
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Modify the Traffic Circle

4, Select Site Object.

5. Set the Site Object to RAB1.

6. Set the element symbology by double-clicking the sample line graphic.
7. Click OK to close Set Feature dialog.

8. Click Add List Item (right side of dialog).

9. Changethe Site Object to Ground1.

10. Set the element symbology by double-clicking the sample line graphic.
11. Click OK to close Set Feature dialog.

12. Select the Profiletab.

13. Click Place Element and place two data points to create the line.

Note The line should pass from the traffic circle surface onto the North Ramp roadway at
approximately the ramp centerline.

The profile view of the Site profile tool displays the two surfaces. We can immediately see the
difference in elevation between them.

13. Select the Preferences tab.
14. Toggle onthe Major and Minor Vertical Grid intervals.
15. Select the Profiletab.
The Profileis displayed showing the vertical grid intervals.

Note Investigate the elevation difference in the same manner at the South Ramp and the North and
South Service Roads.

MODIFY THE TRAFFIC CIRCLE

It has been determined that the current elevations of the traffic circle are not acceptable. We will
modify these elevations and analyze the resuilt.

Asthetraffic circle elevations are based on the plane created in the construction object, all we need to
do is modify the construction object and the traffic circle automatically reflects these changes.

This can be accomplished due to the GEOPAK Site Modeler “association” technology. Site Modeler
tracks and remembers the way that elements are created. Using this tracking system provides the user
with a powerful tool to automatically update linked data.

If we remember back to what we have done, the construction object is a simple surface based on the
control alignment chain and profile. The outside of the traffic circle is dependent on that construction
surface and was created from it (Elements > New/Edit > Drape on Object). Theinside of the traffic
circle was created based on the outside element (Elements > New/Edit > Section). Therefore, if we
modify the construction surface, all of the traffic circle elements update to reflect the surface change.

Modify the Construction Object

1. Selectthe SteModeder Element Information tool (Elements > Information).
2. ClickID.
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Modify the Traffic Circle

Select and accept the construction centerline element.
4. Select the Associations tab.

£ GEOPAK Site Modeler Element Infi
- [
L

Froperties ] Vertices I Objects I

Options  Dependent Associations Vi

Chain Mame  WaM1

Profile: IF'F!DP\MM ~

" Highlight

e Composite Section

Set the Options to Dependent A ssociations.
6. Click Composite Section (to theright of profile).
The Composite Section dialog opens with the settings used to create this element.

Note We will edit the Left Side and Right Side element so they provide a 1% cross slope from left to
right.

7. Click Section Side Left Side.
8. Select the parallel element.
9. Changetheslopeto 1%.
10. Click Modify (right side of list box).
11. Click Section Side Right Side.
12. Select the parallel element.
13. Change the slope to-1%.
14. Click Modify (right side of list box).
15. Click Apply.
Thisupdates all of the elementsthat are linked to the construction surface.
16. Refresh the MicroStation view to see the effect that this has had on the traffic circle.

17. Usethe Site Profiletool to repeat the analysis of the incoming roadways to visually see the
difference that this has made.

Note We will accept this design and move on to the next design stage.
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Modify the Traffic Circle

Closing the Project

1. Close GEOPAK Site Modeler (Site Modeler: Project > Exit).
2. Click Yestothe Save alert.
3. Click Notothe Lock Elements alert.

Do vou wish bolock the Elements contained in this Project ?
This is recommended {naot required) to prevent inadvertent
modifications ko the elements while the Site Modeler is not
Bckive,

Yes Ho I Cancel |
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Create Additional Incoming
. Profiles

CHAPTER OBJECTIVES

In this chapter we will:

design the incoming profiles for the ramps and service roads.

INTRODUCTION

Now that we have decided that the first design step is acceptable, the next logical step isto design the
incoming roadway profiles.

This could have been completed earlier in the design process but would have been quite difficult and
resulted in data that may have needed to be revised.

Starting this process now gives us adistinct advantage in that we now know what the elevations of the
traffic circle are and we can use this information to make intelligent design decisions.

The processwe shall useisasfollows.

1. Create existing surface profiles based on the Model for each incoming roadway.

2. Design the proposed profile for each incoming roadway.

TOOLS TO BE USED
Thetoolswewill usein this chapter are:
Site Modeler > Object > Draw Profile.

Applications > GEOPAK Site > Active Profile Control.
Applications > GEOPAK Site > Geometry > Layout Profile (Component Based).
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Create Model Surface Profiles

CREATE MODEL SURFACE PROFILES

To ensure that all students have the same data, we are using another dataset.

Open the Site Project

1. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 3\LHSRAB.dgn (MicroStation:

File>Open).
2. Selectthe Site Modeler tool (Applications> GEOPAK Site > Site Modeler > Site Modeling).
pleT b

) Dpen Existing Project ﬂl il

|C:\DatahGechSite\FoundaboutyCre: x| Cancel |

) Create Mew Project =

[T Don't show this dislog on Startup

Click Browse
4. Navigateto and select the file C:\Data\Geo\Site\Roundabout\Chapter 3\LHSRAB.gsf.
Click OK.

View Chain Locations

We shall look at the location and extents of the chains before creating the profiles and discuss the
significance of the chain ending point.

1. Select the Coordinate Geometrytool (Applications > GEOPAK Site > Geometry >
Coordinate Geometry).

GEOPAK Coordinate Geomekry

Project Name: |
Job Mumber: IT =
Operator Code: l_
Subject: i—

ak | Cancel |
Select Job Number 99.
Click OK.
Set Visualization to temporary.
Click Navigator .

Lower (minimize) the COGO window.
In the Navigator dialog, set Element to Chain.
Select and visualize the chains— RampSth, RampNth, ServSth and ServNth.

© © N o gk~ w DN

Close Navigator — leave COGO open.
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Create Model Surface Profiles

Create Model Surface Profiles

1. Select the Object Draw Profiletool (Ste Modeler: Object>Draw Profiles).

Note The Draw profile dialog should be familiar to most students as it is a standard GEOPAK tool.
When used as a Site Modeler tool, it has additional functionality. It has the ability to not only
create profiles from TIN files, but also from Site Objects and Models.

2. Set Job Number to 99.
3. Set Chainto RampNth.
e 4
File Edit Update Options

Job Number: [33 =] C@ ﬁ

o FaMPNTH B

Surfaces I COoGO I F'roiectinn]

[Label Seale; I [ [

Tupe| Hame

| Dizplay Settings

| Draw |

= Details

I adlel vI |F|ﬁ3«B ~]

r Dieplay Settirgs

Bir Feature

= XE O

tethod: Tranglss. ¥

|

Feature: [Exist?

2l

Filter Tiolerances
Herzantall | 02000

Yanance; I KRRl

-
-

 Gtation Limits

1
il

[+
G795

Beain:
Ed:

[ftzets
Higrzantal | D OO0

Yertical:

EERlE]

o

[T Breakline Test

&

Dialog Profile Cell Control

a

Update Profile
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Create Model Surface Profiles

4, Click Dialog Profile Cell Contral.

i xd
Active Chain: [EETERIRE] ~ |
Microstation File Station Elewation  H. Scale V. Scale Gap |
]
&
X

Place Profile Cell

Activate Profile Cell

Delete Profile Cell

X | |l

5. Click Place Profile Cell.

£ Place Profile Cell 100l
Station: |D+DD.EIEI
Elervation: IEEDD.DDDD
Horizontal Scale; I 10000000
Wertical Scale: | 1.000000

MoGap ¥ I
Cell Range

TopDeta | |700.0000
| Battorn Delta ¥ [0.0000

6. Enter the Profile Cell information.

Station 0+00
Elevation 6200
Horizontal Scale 10
Vertical Scale 1

Gap Option No Gap
Cell Range: Top Delta 100
Cell Range: Bottom Delta 0

7. PlacetheProfile cell into aclear part of the graphics (in Window 2).
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Create Model Surface Profiles

8. Select the Active Chain Control tool (Applications> GEOPAK Site>Site Model er> Active
Chain Control).

Active ChainControl E
Jobs chaire [FERPNTA ] 3, | % o L | i) 0 5 0 0 50

Job: |E|EI v] Active Job Number

Chair: IH.-'l‘-.M FMTH vl Active Chain

id dentify Curvilinear Reference
\< Curvilinear Coordinates
Ig Profile Cell Status

|; Cross Section Cell Status

@@ ﬂ ﬂ ﬂ ﬂ ﬂ ﬂ Fit View Buttons (Right Click to Define Status).

9. Set Window 2 to a Profile view in the Active Chain Control.

Thisisaccomplished by right clicking on the View 2 button in the dialog and setting the view
to profile.

Note This will coordinate between the plan and profile views of RampNth chain.
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Create Model Surface Profiles

10. Enter the Draw Profile information.

JRISTE

File Edit Update Options

b Mumber: gy ﬁ Label Scale: [0.000000
Chain: [RAMPNTH =]

Surfaces] COGO I F'roiectinnl

Tupe | Mame | Display Settings Draw
MO0 RAR ]
X
'3
- Dietails
Madsl ~|[Fee— =l
Method: Triangles ¥
~ Dizplay Settings Filter Tolerances
By Featurs Vl = Harizontal: | 0.3000
Feature: |ExistP & Variance: [ 01000

 Station Limits Offsets ————

u Eegin: |D+DD.EIEI o Harizantal; ID.EIEIEIEI
I End: |5+D?.E|5 i Wertical | 0.0000

[~ Void [ [~ Breakline Test | seeLE |

Job Number 9

Chain RAMPNTH

Details Model > RAB, Method > Triangles

Display Settings By Feature: Pay Item (Drafting Standards > Profiles > ExistP)

11. Click Add Surface Settings.
When the surface is added to thelist box, it isimmediately drawn into the Profile Cell.

Note The same process will now be repeated to create the Model profiles for the Chains RampSth,
ServNth and ServSth.

12. Exit and save the Site Modeler project.

It isnot required for the remainder of this chapter.
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Creating Design Profiles

CREATING DESIGN PROFILES

Now that we have drawn the Model surface profiles, we arein the position where we can create design
profiles. We already have some constraints that affect this next step. The Model profiles show usthe
elevation at the proposed traffic circle edge, so the design profiles must start at that elevation.

The cross slope of the traffic circlesis 2%. For usto get a smooth transition for the incoming roadways
to the traffic circle, we must start the design profiles using a 2% tangent from the location that we join

to thetraffic circle.

The service roads cannot be reconstructed any more than 150 feet. We will draw thislocation into the

plan and profile to give usavisual indication of thisdesign constraint.

Locate the Maximum Reconstruction Constraint in Plan

1. SelectthePlaceLinetool. (MicroStation > Place Line).

2. Draw alinethat is perpendicular to the tangent sections of the Chains ServSth and ServNth
at there ending stations.

3. Copy theline parallel 150 feet back along the respective chain.

This gives us the 150 feet reconstruction constraint in plan view.

Locate the Maximum Reconstruction Constraint in Profile

150 feet
reconstruction limit

150 feet
reconstruction limit

1. Set Active Chain Control (ACC) to the Chain ServNth and synchronize the views.

Note Synchronize the views by clicking in the ACC Plan View window and Profile View window.

2. Click Curvilinear Coordinates(Active Chain Control toolbox).

Asyou movein plan view the curvilinear coordinates will display station and offset. Asyou
move in profile view the curvilinear coordinates will display station and elevation.

3. InPlan, snap to the line that indicates the maximum extent of reconstruction.

I ntersection/Roundabout Design with

GEOPAK Site - Advanced
8/1/2003

Copyright © 2003 Bentley Systems, Incorporated
3-7

Do Not Duplicate



Creating Design Profiles

4. Lock (toggle on) the Station and Permanent L ock controlsin the Curvilinear Coordinates
dialog.

The stations may be different aswe did not accurately draw the reconstruction limit line.

e

Z Curvilinear Coordinates

S R |
V¥ 5. [7+53.26 [~ Ds: |0.0000
Ext. [0.0000
[~ o [151815 [~ Do: [0.0000

[~ z [ooooo [~ Dz |0.0000

Apply |

5. Select the Place Linetool (Microstation>Place Line).

6. Draw alineinthe profileview.

Note Due to the effect of the curvilinear coordinates tool, the line is drawn at the correct station and
can only be drawn vertically.

Unlock the Station and Permanent Lock controls.
8. Set Active Chain Control (ACC) to the Chain ServSth and synchronize the views.
9. Follow Step 3to Step 7 for the ServSth Chain.

This gives usthe 150 feet reconstruction constraint in profile view.

Creating Design Profiles Using the Vertical Component Tools

Warning Wait and follow you Instructor before you attempt these steps if you have not used these tools
before.

1. Set ACC tothechain ServNth.
2. Synchronizetheviews.

Use MicroStation view controlsto set the allowable reconstruction portion to fill the plan and
profile designated views.

4, Select the Layout Profile (Component Based) tool (Applications > GEOPAK Site >
Geometry > Layout Profile (Component Based)).

Tangent Tools

Curve Tools

A=

Store Alignment Button/tool
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Creating Design Profiles

5. Tear off the tangent tools and the curve tools.

Ao | DB A G A
Hint These tools provide an alternate to the VPI based Vertical Alignment Generator. They allow

the user to place vertical components (tangents and curves) to assemble a profile. Where the
user has many constraints (as it the situation here) they are a very useful alternative to the
traditional GEOPAK design profile method.

6. Click Create Profile Line by Points(Place VA Line toolbox).

#5 Create Line by Pai i im] oS
v Slope % VI i 2.0000
T Length: [1.2473

7. InProfileView, Snap to the end of the Model profile that represents the elevation at the edge
of thetraffic circle.

Set the slope to 2%.
9. Draw inthetangent.
10. Set the MicroStation snap control to nearest (MS. Settings > Snaps > Nearest).
11. Click Create Prafile Curve by 3 Pts(Place VA Curve toolbox).

12. Snapto 3 locations on the Model profilein the area of the extent of reconstruction.

Note This gives us a vertical curve that represents the existing service road centerline — so w can
join back to existing.

13. Click Create Tangent Profile Curve (Place VA Curve tool box).

14. Select the profile tangent, data point in the profile view to designate a“through” point on the
curve and then data point again to finish the curve.

15. Click Create Profile Curve between 2 Elements (Place VA Curve toolbox).
16. Select and accept thefirst profile curve.
17. Select and accept the second profile curve.

18. Data point to complete the new profile curve.

Storing the Proposed Profile

1. Selectthe Store Alignment (Vertical Components tool box).

2 store vertical Algnment M T

Key in the Name ServNth.

Select any proposed profile component from the profile view (Window 2).
Data point again to string the components together.

Data point again to actually store the alignment to COGO.

Click COGO — this will raise the COGO window.

o g > w N
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Creating Design Profiles

Y ou can see the commands that have been created to store the profile.

Hint Remember to follow the prompts displayed in the MicroStation message area during the
design and store profile process.

Determine the Extent of Reconstruction

While we have the ServNth profile activated, we shall use thisto determine the extent of
reconstruction. Effectively, where the proposed profile joins back to the existing surface is the end of
proposed reconstruction.

Set MicroStation snap to intersection mode.

Click Curvilinear Coordinates.

In the profile view, snap to the intersection of the existing and proposed profiles.
Lock the Station and Permanent Lock controlsin the Curvilinear Coordinates dial og.
Click MicroStation Partial Delete.

o o~ w NP

In plan view, partial delete both of the ServNth edge of pavement elements.
Note As the Curvilinear Coordinates dialog locks us to a specific station, we are cutting the edge of
pavement elements at the same location that the design profile joins to the existing profile.
Design the remaining Proposed Profiles.
1. Designthe proposed profilesfor the ServSth, RampNth and RampSth in the same way.

Hint Remember to partial delete the ServSth edge of pavement elements similar to exercise
above.

I ntersection/Roundabout Design with
GEOPAK Site - Advanced Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate

8/1/2003 3-10



Model the Incoming
I Roadways

CHAPTER OBJECTIVES

In this chapter we will:

model the incoming roadway pavement areas based on the profiles we just designed and the
alignment we were provided with.

INTRODUCTION

Now that chains and profiles have been created for all of the incoming roadways, the next step isto
model the incoming roadway surfaces based on those design alignments. Thisinvolves defining the
alignment elements, edge of pavements and curb and gutter sectionsin the Site Model. There aretwo
methods that can be employed to do this. We will attempt both methods and discuss reasons to choose
one method over the other. First, we will add the control alignment and then define the associated

edge of pavement elements using the basic Site Modeler tools. Then we will define the other 4
incoming roadways using the Composite Section tool.

TOOLS TO BE USED
Thetoolswewill usein this chapter are:
Site Modeler > Elements > New/Edit > Alignment.
Site Modeler > Elements > New/Edit > Slope/Offset from Site Element.
Site Modeler > Elements > New/Edit > Section.
Site Modeler > Elements > Composite Section.

Open the Site Project

Note To ensure that all students have the same data, we are using another dataset.

1. Openthefile C:\Data\Geo\Site\Roundabout\Chapter4\LHSRAB.dgn (MicroStation: File >
Open).

2. Select the Site Modeler tool (Applications> GEOPAK Site> Site Modeler > Site Modeling).
[Ei
) Open Existing Project ﬂl il

|C:\DatahGechSite\FoundaboutyCre: x| Cancel |

) Create New Project

™ Don't show this dislog on Startup

3. Click Browse
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Create A Roadway Surface From The Control Alignment

4. Navigateto and select the file C:\Data\Geo\Site\Roundabout\Chapter 4\LHSRAB.gsf.
5. Click OK.

CREATE A ROADWAY SURFACE FROM THE CONTROL ALIGNMENT

Add the Control Alignment

1. Click Leve Display (MicroStation: Settings>Level>Display).
2. DisableLeve 55.
3. Select the Alignment tool. (Site Modeler: Elements>New/Edit> Alignment).

Note We do not want the alignment element to impact on the traffic circle, only the pavement
outside it. Because of this, we will add the Control Alignment to the Object in 2 parts, leaving
out the portion across the Traffic Circle.

ENEW / Edit Site Elements - = Alignmenk -10] =l

¥ Addto sctive Dhject  [RABT =l Apply I

Elementl F'Dintl Sectinnl Side Slnpel Displa_l,ll

- Frimary Element D efinition

0{1\' fyﬂj{fv;;, Job [39 &
~El Chain fiaNT =]
Eement :
By Feature v| _ Prafile IPHDW.-"—\N'I vi:

Feature : |Baseline-Chains vi o

Description  --Bazelines and Chains

I~
Begin I 12+79.98 Lo
End [14:7336  |oat

2. Enter the Alignment information.

Element By Feature: Drafting Standards>General>Baseline-Chains
Job 29
Chain VAN1
Profile PROPVAN1
Use Station Range Enabled
Begin Station 12+79.98
End Station 14+73.36

Hint The Instructor will discuss the Station Range settings.

3. Click Apply.
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Create A Roadway Surface From The Control Alignment

4, Reset the Station Range as shown below.

ENEW / Edit 5ite Elements - = Alignment = |D|ﬂ
IV Addto Active Object  [RABT =1
Element l Faitit I Section I Side Slope I Dizplay I

e - Primary Element D efinition
\/)\ {&b f}f :\ﬁ; ﬁ/u Job |99 =
- Element Chan fvaM1 =]
By Feature vl _ Profile IF'HDPV.&N'I vi
Featwe: [EaselineChaine ] e V' Use Station Range
Description  --Baselines and Chaing Begin | 16+33.97 r

End [17+2185 454

5. Click Apply.
This adds the two required portions of the control alignment to the Object.

Add the Edge of Pavement Elements Relative to the Control Alignment

1. Click Slope/Offset from Site Element. (Ste Modeler: Element > New/Edit > Sope/Offset
from Site Element).

ENEW / Edit Site Elements- > Slope/Offset From Site Elemen -10] =l

¥ Addto sctive Dhject  [RABT =l Apply |

Elementl F'ointl Sectinnl Side Slnpel Displayl

V¥ Use Power 5elector

l i {&b f}f :\ﬁ; ﬁ\_’i j%,lx_‘l - Define Elements ————

- Feature Type  Break Line "'I ﬁ ‘@, % —I
¥ Slope % ~| [Zoo0 IV Redefine Site Element
[T [fzet Height W — Reference Element

Projection Optiors Entire Element | Select Reference | -I

¥ Uze Reference Element Association

2. Enter the Slope/Offset information.

Add to Active Object Enabled
Feature Type Breakline
Slope % Enabled, -2
Projection Option Entire Element
Use Reference Element Association Enabled
Use Power Selector Enabled
Redefine Site Element Enabled
Note There are two (2) different sections of the control alignment. The cross slope for the road area

is -2%. The cross slope for the bridge area is -1.56%. We will need to project the edge of
pavement elements to the centerline in 2 steps.
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Create A Roadway Surface From The Control Alignment

Click Select Element from the Define Elements group box.

Select the 2 western “edge of pavement” complex chains.

Click Select Reference.

Select and accept the western portion of the control alignment element.
Click Apply.

N o o M~ w

Note Now we shall repeat these steps for the right hand portion of the control alignment — the
pavement over the bridge.

8. Madify the Slope/Offset information.

2 New ; Edit Site Elements-Z Slope/Offset From Sit e Elemen -10] =l

¥ Addto sctive Dhject  [RABT =l Apply |

Elementl F'Dintl Sectinnl Side Slnpel Displa_l,ll

IV Lse Power Selector

i {:\* ff'y ;Z';; 1_;N_t_1' j%f_,l\_ﬂ - Define Elements ———
Feature Type Break Line 'I ﬁ%% ﬁ % —I
WV Slope % ~| [A80 ¥ Redefine Site Element
I- Dffset Hejatt W ~ Reference Element

Projection Option Entire Elerment "I Select Reference | -I

¥ Uze Reference Element Association

Add to Active Object Enabled
Feature Type Breakline
Slope % Enabled, -1.56
Projection Option Entire Element

9. Click Select Element from the Define Elements group box.

10. Select thetwo (2) eastern “edge of pavement” complex chains.

11. Click Select Reference.

12. Select and accept the left hand portion of the control alignment element.
13. Click Apply.

I ntersection/Roundabout Design with
GEOPAK Site - Advanced Copyright © 2003 Bentley Systems, Incorporated Do Not Duplicate

8/1/2003 4-4



Create A Roadway Surface From The Control Alignment

Add the Curb and Gutter Sections to the Edge of Pavement
1. Select the Section tool (Site Modeler: Elements>New/Edit> Section).

i
Apply I
Elementl F'ointl Sectinnl Side Slnpel Displayl

Dption Table - | Direction V¥ Use Power 5elector
FeatureTypes Boundary "I Set I ~ Reterence Elements
OffsetDist  DffsstEley Papliem | ﬁ ﬁ% % |

1.500 -0.200 Gutter ]

1.600 0.500 CTF ~ Manipulate Section

2000 0.500 CTH ; H 5
X AR % / 1‘:

[Z.000 [0.500 [CTE Select |

2. Enter the Section information.

OFFSET DISTANCE OFFSET ELEVATION PAY ITEM
1500 -0.200 Payltem > Plan > CURBING > Gutter
1.600 0.500 Payltem > Plan > CURBING > CTF
2.000 0.500 Payltem > Plan > CURBING > CTB

3. Set the Feature Type to Boundary.
4, Click Select Refer ence Elementsfrom the Reference Elements group box.
5. Select thefour (4) previously defined edge of pavement Site Elements.
6. Click Set.
7. Movethe cursor into the graphics.
Note There is a dynamic graphic that is attached to the selected elements. GEOPAK is waiting for

the User to set the positive horizontal (offset) direction for the section elements.

8. Click outside of the selected graphics (so the positive direction is to the outside of the edge of
pavement).

9. Click Apply.
We have added the curb and gutter to the edge of pavement elements.

We will now create the other 4 incoming roadways in a more automated manner using
Composite Section.
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Create A Roadway Surface From The Control Alignment

Add the North Service Road

1. Select the Composite Section tool (Elements>Composite Section).

FAIPTES
Eile
¥ isdd to Active Object: =l New | Apply | Set Active Object

— Primary Element D efinition

By Chair-Profile vI Iri’ ¥ Use Station Range ) )

Chain [SERVNTH =] Begin [7+00 50 Define the Primary
Profie [SEFVNTH =]  Erd [7+67.70 ﬁ & Element
Primary Element  Featurs 'l Papitem m
Section Side E@ ™ Exclude from Object Al

- Left Side |_~1 Add List Item

Elem. Type Feat. Type Defintion Slope  Offzet | ﬂ‘ﬁ/ -

Feature BreskLi  EcofP 22000 0.000 List of commands

Section Bounday By Table n'a n'a < 15 15 for left or right side

X ¥ of section
e

Define .

’7 Element Type  Element 'l Feature Type  Break Line 'I ‘q— Element Definition
— Method

Slope m WVertical Offzet IW Method of Element
Radial To _Primary VI Projection Option  Entire Element VI < Definition
- Search Estent
Mas. Distance [E000 #€— Search Parameters

Note A number of steps are required to populate this dialog with the required information. Below are

dialog captures of each of these steps.

2. Select and delete the current “Left Side” row items.

3. Enter the Primary Element Definition group box information.

By Chain-Profile 99

Chain SERVNTH

Profile SERVNTH

Primary Element Feature

Use Station Range Enable

Begin Station 7+01.48

End Station 7+87.43

Payitem Drafting Standards>General>Baseline-Chains
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Create A Roadway Surface From The Control Alignment

4. Enter theinformation required to define the edge of pavement elements.

Define: Element Type Feature

Define: Feature Type Breakline

Method: Slope 2.0

Method: Vertical Offset 0.0

Method: Radial To Primary

Method: Projection Option Entire Element

Search Extent: Payitem Payltem>Plan>CURBING>E of P
Search Extent: Max. Distance 320

5. Click Add List Item (right of the list box).

6. Enter the curb and gutter information.

gl:ompusite Section - ..\Serv¥Nth.sec ] o ]
Eil=

W &dd to Active Object IFEAB1 vi MNew | Apply |

- Frimary Element Definition

By Chain-Profile 'l |99 Gq' ¥ Use Station Range

Chain [SERVMTH >| Beain [701.48 e
Prafile [SERYMTH >| End[787.43 e
Frimary Element  Feature "I Payitem m
Section Side ,@m [T Exclude from Object A
r Left Side
Elem. Type Feat Type Definition Slope  Diffset | A
Feature Break Li EofP -2.000  0.000
Section B oundary FyS
X
Ty
-~ Define
Element Type Section vI Feature Type _Boundary vI ‘

Section By Table ™| Side Left Vi
Secton iName I Select |

- Method ‘

Offset Dist  Offset Eley  Pay ltem |
1.500 -0.200 Gutter al
1.500 0.500 CTF |
2.000 0.500 CTE w0
[zooo — [oso0  [CTE
Define: Element Type Section
Define: Feature Type Boundary
Method: Section By Table
Method: Side Left

OFFSeT DiISTANCE ~ OFFSET ELEVATION PAY ITEM

1.500 -0.200 Payltem>Plan > CURBING > Gutter
1.600 0.500 Payltem > Plan > CURBING > CTF
2.000 0.500 Payltem > Plan > CURBING > CTB
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Create A Roadway Surface From The Control Alignment

7. Click Add List Item.
8. Select both listitems.
9. Click Copy List Item.

7 Composite Section =10 x|
Eile
V¥ Add to Active Object |F|AB‘I vl e | Apply I

~ Primary Element Definition

By Chain-Profile vI lril ¥ Use Station Range | K K
Chain [SERYNTH =] Begin | 7+01.50 ﬁ/ Right Side
Frafile [SERVMTH >|  End[7+
Primary Element Feature~"1 tem |Bazeline-Chain:
Section Side | .. ™ Exclude from Object

~ Right Side

A
Slope  DOffset
— = (] Paste List Item

Copy List Iltem

Define
’7 Element Type  Feature 'l Feature Type Break Line VI |

tdethod
’7 Slope I -2.000 “ertical Offzet | 0.000

Radial To _Primary 'I Prajection Option Entire Element 'I

" Search Extent

Payitem [E of P ~]
tax. Distance |25.EDD

10. Click Right Side.
11. Click PasteList Item.
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Create A Roadway Surface From The Control Alignment

12. Select thefirst row item for theright side.

£ Composite Section - ...\Ser¥Nth.sec o ] 4

Eile:

W &dd to Active Object |F|AB1 vI MNew I Apply |

- Primary Element D efinition

By Chain-Profile Vl |99 Wﬂ ¥ Use Station Fange

Chain [SERYNTH =] Begin | 7071.42 e
Prafile [SERVMTH |  End|[78743 o

Primary Element  Feature v| Payiterm |Baseline-Chains 'I
Section Side _ﬂ,@ [ Exclude from Objsct A

- Right Side
Elem. Twpe Feat Type Definition Slope  Dffset J
| ure Ak Li -2.000  0.000

Boundary By Table n'a nfa

o XOD
<¢ > ff

Define
’7 Element Type  Feature ‘l Feature Type  Break Line '|

 Method
Slope |-2.DDD Wertical Offset |D.DDD
Fadial To _Primary Vl Frojection Option  Entire Element vI

Search Extent
: -
Max. Distance |25.EDD

N~ —

13. Reset the Max. Distance value to 25.50.
14. Click Modify List Item.
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Create A Roadway Surface From The Control Alignment

15. Edit theright side Section row.
16. Setthe Method: Sdeto Right.

i

Eile:

¥ &dd to Active Object IHAB1 'I Mew I Apply |

 Primary Element D efirition

By Chain-Profile vI |99 E’ ¥ Use Station Range
Chain [SERVNTH | Begin [7+01.50
Frofile [SEFWMTH =]  End [7+87.70

Frimary Element  Feature vI Payitem IBaseIine-Ehains vl
Section Side é,ﬁ [T Exclude from Object Al

— Right Side

Elem. Type Feat Type Definition Slope  Offszet |

Feature Break Li Eof P -2.000  0.000 0
[eli] Boundarm

M Modify List Item

b

ez q [

Define
’7Element Type Section vI Feature Type _Boundary vI ‘

Method S
{ RS Right + Section Side Right

Section By Table Vl

Section Mame | Sel |

Offset Digt  Offset Elevy  Pay ltem

1.500 -0.200 Gutter
1.600 0.500 CTF
2.000 0.500 CTE

[0.000 joooo |

0 L
S D

17. Click Modify List Item.
18. Click Apply.

Hint Composite Section settings files can be saved and reused. To save a file, use the File>Save
option at the top of the dialog.
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Create A Roadway Surface From The Control Alignment

Add the South Service Road

Note The Composite Section files have been saved for the other roadways. We can open these
files to complete the incoming roadways.

1. Continuing with the Composite Section tool.
2. Openthefile C:\Data\Geo\Site\Roundabout\Chapter4\Serv&th.sec (File>Open).

Etnmpnsite Section - ...\5ervSth.sec i = |EI|5|
File
V¥ i&dd to Active Dbject [RABT | New | Apgly I
Primary Element D efinition
By Chain-Profile vI |99 = ¥ se Station Fange
Chain [SEFWSTH =] Begin [7+62.46 [
Frofile [SERWSTH >l End [3+1451 o
Frimary Element  Feature vI Payitem iBaseIine-Ehains vi =]
Section Side IE [ [ Exclude from Object
— L&ft a1de
Elem. Type Feat Type Definition Slope  Offzet | a
Feature Break Li EafP 2000 0.000
Section Boundary By Table nta nta & 4
X
i
- Define
Element Type Feature vI Feature Type  Break Line vI
- Method
Slope IE.DDD Wertical Offset | 0.000
Radial To_Primary vI Projection Option  Entire Element "I
r Search Extent
Payitem |Baseline-Chains vi
tan. Diztance |2.EDD
3. Enter the Primary Element information.
By Chain-Profile 99
Chain SERVSTH
Profile SERVSTH
Primary Element Feature
Use Station Range Enable
Begin Station 7+82.46
End Station 9+14.51
Payitem Drafting Standards>General>Baseline-Chains
4, Click Apply.
Hint The Begin and End stations can be dynamically set. Click Set Station and snap to specific

points in the DGN. Follow your instructor.
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Create A Roadway Surface From The Control Alignment

Add the North Ramp

1. Continuing with the Composite Section tool.
2. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 4\RampNth.sec (File> Open).

# Composite Section - ...\Ramphth.sec J o ] |

File

v add to Active Object |HAB1 Vi MNew | AEEIE |

I Primary Element Definition

EpChanPidile »| [35 = ¥

Chain [FAMPNTH >| Begin |4+41E7

Frofile [RabMPHMTH >l  End [5+07.95 o
Frimary Element  Feature vI Payitem iﬁm =
Section Side ﬂlﬁ [ Exclude from Object A
~ Right Side
Elem. Type Feat Type Definition Slope  Offzet | a
Feature Break Li Eaf P 2000 0.000
Section Boundary By Table £
b
Ty
- Define
Element Type  Section vI Feature Type Boundary vI
- Method

Section By Table | Side Right =

Sechion Mame | Selest |

Offset Dist  OffsetEley  Pay ltem |

1,500 0200 Gutter a
1,600 0.500 CTF
2.000

X

[ 2.000 [ 0.500 [CTB

3. Enter the Primary Element information.

By Chain-Profile 99

Chain RAMPNTH

Profile RAMPNTH

Primary Element Feature

Use Station Range Enable

Begin Station 4+41.67

End Station 5+07.95

Payitem Drafting Standards > General > Baseline-Chains
4, Click Apply.
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Create A Roadway Surface From The Control Alignment

Add the South Ramp

1. Continuing with the Composite Section tool.
2. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 4\RampSth.sec (File>Open).

# Composite Section - ...\RampSth.sec F o ] |
File
v add to Active Object |HAB1 Vi MNew | AEEIE |
I Primary Element Definition
EpChanPidile »| [35 = M
Chain [R&MPSTH ~=| Begin [5+93.04
Frofile [RaMPSTH x|  End |E+55.89 o
Frimary Element  Feature vI Payitem iBaseIine-Ehains vi =
Section Side IE [ [ Exclude from Object A
~ Left Side
Elem. Type Feat Type Definition Slope  Offzet | a
Feature Break Li Eaof P 2000 0.000
Section Boundary £
b
Ty
- Define
Element Type  Section vI Feature Type Boundary vI
- Method
Section By Table ¥ | Side Let |
Sechion Mame | Selest |
Offset Dist  OffsetEley  Pay ltem |
1.500 -0.200 Gutter |
1.600 0.500 CTF
2.000
2
[ 2.000 [ 0,500 |CTE
3. Enter the Primary Element information.
By Chain-Profile 99
Chain RAMPSTH
Profile RAMPSTH
Primary Element Feature
Use Station Range Enable
Begin Station 5+93.04
End Station 6+55.89
Payitem Drafting Standards>General>Baseline-Chains
4, Click Apply.

This completes the areas of the incoming roads that can be defined based solely on the Chain
and Profile for each roadway.
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Create A Roadway Surface From The Control Alignment

Saving and Exiting the Project

1. Close GEOPAK Site Modeler (Site Modeler: Project>Exit).
2. Click Yestothe Save alert.
3. Click Notothe Lock Elements dlert.

Do vou wish bolock the Elements contained in this Project ?
This is recommended {naot required) to prevent inadvertent
modifications ko the elements while the Site Modeler is not
Bckive,

Yes Ho I Cancel |
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Create and Edit Curb
- Returns

CHAPTER OBJECTIVES
In this chapter we will:
create the curb return elements and then, where required, edit these to ensure that all pavement
areas provide smooth transitions and drain correctly.
INTRODUCTION

At this point, we have defined all of the larger pavement areas that have a direct relationship to a
specific geometric element.

Thetraffic circle was defined based on a surface generated from the original control alignment. The
incoming roadways have been based on their respective chains and profiles.

The curb return elements, in general, will be defined based on extending recently created pavement
areas. Deciding where and how these elements will be created will require some educated Engineering
design “best guesses”.

TOOLS TO BE USED.
The toolswewill usein this chapter are:
Site Modeler > Elements > New/Edit > Slope/Offset from Site Element.
Site Modeler > Elements > New/Edit > Drape On Model/Object.
Site Modeler > Elements > Edit Profile.
Site Modeler > Elements > Section.
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Define the remaining Edge Of Pavement elements

DEFINE THE REMAINING EDGE OF PAVEMENT ELEMENTS

To ensure that all students have the same data, we are using another dataset.

1. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 5\LHSRAB.dgn (MicroStation:

File>Open).
2. Selectthe Site Modeler tool (Applications > GEOPAK Ste > Site Modeler > Site Modeling).
[Ei

) Open Existing Project ﬂl il

|C:\DatahGechSite\FoundaboutyCre: x| Cancel |

) Create New Project

™ Don't show this dislog on Startup

3. Click Browse
4. Navigateto and select the file C:\Data\Geo\Site\Roundabout\Chapter 5\LHSRAB.gsf.
5. Click OK.

Define the Curb Return Elements.

1. Select the Sope/Offset from Site Element tool. (Site Modeler: Element > New/Edit >
Sope/Offset from Site Element).

Note Most of the remaining curb return elements can be defined by projecting from the outside
edge of the traffic circle at —2%.

2 New ; Edit Site Elements-Z Slope/Offset From Sit e Elemen -10] =l

¥ Addto sctive Dhject  [RABT =l Apply |

Elementl F'ointl Sectinnl Side Slnpel Displayl

V¥ Use Power 5elector

i {t}. ff’y :&:3 5\; j:}jy/f_,lx_‘l ~ Define Elements ————
Feature Type Break Line 'I ﬁ%% ﬁ % —I
WV Slope % ~| [zoon ¥ Redefine Site Element
[T Offest Height W ~ Reference Element

Prajection Option Entire Element "I Select Reference | i

¥ Uze Reference Element Association

2. Enter the Slope/Offset From Site Element information.

Feature Type Break Line
Slope % Enabled, -2.0
Projection Option Entire Element
Use Reference Element Association Enable

Use Power Selector Enable
Redefine Site Element Enabled
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Define the remaining Edge Of Pavement elements

3. Click Select Element from the Define Elements group box.
Select all of the curb return elements that are shown in heavy weight below.

|
¥

e

B A

" o~

Click Refer ence Element>Select Reference.

Select and accept the outside edge of the Traffic Circle.
Click Apply.

Select the Drape on Modd/Object tool. (Site Modeler: Element > New/Edit > Drape on
Model/Object).

N o g &

# New / Edit Site Elements -> Drape on Model / Object ==l

¥ Addto Active Object [RAE1 =l Apply |

Elementl F'Dintl Sectinnl Side Slnpel Displa_l,ll

IV Lse Power Selector
Define Elements

Feature Type Break Line "'I ﬁ EEQ % —I
Drape on Object | [RaET 3 ¥ Fedefine Site Element
[T Offset Height [Z000

Drape Optiore Wertices - |

¥ Usze Drape Association

8. Enter the Drape on Model/Object information
Drape on Object RAB1

Drape Option Vertices
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Define the remaining Edge Of Pavement elements

9. Click Select Element from the Define Elements group box.

Select all of the curb return elements that are shown in heavy weight below.

Select these
elements.

S,

//

™

10. Click Apply.

Redefine the Curb Return Elements using Edit Profile

The GEOPAK Site Modeler Edit Profile tool isavery powerful design tool. It allowsthe User to
redefine any existing Site Element or series of Site Elements by creating a Profile view of the elements
and then using Vertical Component tools to modify the elevations.

1. AccesstheActive Site Profiletool frame (Ste Modeler Menu: Elements> Edit Profile).

= 1d] | | TR

IE; Profile Cell Status

id dentify Site Element Chain
yTrr Vertical Component Tools
b " . y
L-_@ Define Site Element Profile
\{* Cunvilinear Coordinates

LJ‘C H I-,‘-?"lf I-Bmf I-‘Ep\ﬁ IZ»:"\E I-IFI\? I'z‘:lf Fit View Buttons

2. TurnonView 2. (MS. Windows> View 2).
3. Usethe Zoom/Window Area(MS: View Controls).

Find aclear drawing space to place the Element Profile.
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Define the remaining Edge Of Pavement elements

4, Right click Profile Cell Status and select Profile Cell Setting.
#5 Site Profile Cell Setting = ] |

Station: I 0.0000
Elewation: | E240.0000

-~

Herizartal Seale: | 10.000000 }é}s
Yertical Scale: i 1.000000

[®

— Cell Hange

Top Delta el |ED.DDDD

 Battom Delea [ 0.0000

Select Element

Change Direction

Delete Selection Set

Place Site PCell (Profile Cell)

E | A2

5. Enter the Site Profile Cell Settings information.

Station 0.0
Elevation 6240.0
Horizontal Scale 10.0
Vertical Scale 1.0
Cell Range: Top Delta 60.0
Cell Range: Bottom Delta 0.0

6. Click Add Element PCell Chain.

Select all of the edge of pavement elements shown in heavy line weight below.

W\h‘sq_,__’__'_._____.-'-r'*z

Hint Each element needs to be selected and accepted. When the elements are correctly selected,
they will highlight with a series of light blue dots over the element.

8. Click Place Site PCell.

9. Placetheprofilecell inaclear areaof the previously opened view window 2.
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Define the remaining Edge Of Pavement elements

10. Onthe Active Profile Control tool frame, right click on View 2 and set it to Pr ofile.
Hint This will synchronize between Plan and Profile views.

11. Click Vertical Component Tools. (Active Profile Control tool frame)..

i Wertical FI'IrI-IFII'II'tF‘J'-If TI'II-I1'
|
i

L DDA LA S

Use the Vertical Component toolsto redefine the portions of the current profile where
required.

Warning Follow your instructor. There will be a discussion on what portions of this profile need to be
redefined and what portions must not be modified.

After the proposed vertical components have been added to the Profile, we need to return this
new vertical information back to the Site Elements.

12. Click Define Site Element Profile (Active Profile Control tool frame).
13. Select and accept any proposed profile element.

Thisstrings all of the profile elements together.
14. Data point to accept the proposed profile.

The profile information is now returned to the Site Element. The Profile element redrawsto
reflect the new state of the Site Element.

We shall redefine the other five (5) curb returns using the same steps.
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Add Curb and Gutter Section to Curb Returns

ADD CURB AND GUTTER SECTION TO CURB RETURNS

The curb returns have been defined to ensure a smooth pavement surface within the intersection. We
now need to add the missing pieces of curb and gutter to the curb return elements.
Add Curb and Gutter Section

1. Select the Section tool (Site Modeler: Elements > New/Edit > Section).

i
Apply I
Elementl F'ointl Sectinnl Side Slnpel Displayl

Dption Table - | Direction V¥ Use Power 5elector
Feature Tupe  Boundany vl Set I ~ Reference Elements
Offset Dist  DffsetElev Papltem | )%:g #% % |

1.500 -0.200 Gutter |
1.600 0.500 CTF ~ Manipulate Section
2000 0.500 CTH ¥

[Z.000 [0.500 [CTE Select |

2. Enter the Section information.

D?SFT';S'\"E;E OFFSET ELEVATION PAY ITEM
1.500 -0.200 Payltem > Plan > CURBING > Gutter
1.600 0.500 Payltem > Plan > CURBING > CTF
2.000 0.500 Payltem > Plan > CURBING > CTB

Set the Feature Type to Boundary.
Click Select Refer ence Elementsfrom the Reference Elements group box.

Select the eight (8) previously defined edge of pavement Site Elements.
Click Set.

N o gk~ w

Move the cursor into the graphics.

Note There is a dynamic graphic that is attached to the selected elements. GEOPAK is waiting for
the User to set the positive horizontal (offset) direction for the section elements.

8. Click outside of the selected graphics (so the positive direction is to the outside of the edge of
pavement).

9. Click Apply.
We have added the curb and gutter to the curb returns.

Saving and Exiting the Project

1. Close GEOPAK Site Modeler (Site Modeler: Project>Exit).
2. Click Yestothe Save alert.
3. Click Notothe Lock Elements dlert.
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Create Complex Traffic
Circle Center Island

CHAPTER OBJECTIVES
In this chapter we will:
create the complex traffic circle center island.

INTRODUCTION

In Chapter 2 we originally defined theinside edge of the traffic circle. Thiswas atemporary (and fast)
method to give us avisual indication of what a 2% pavement slope would look like.

We now need to create the more complex median/island arrangement that was requested by the client.
TooLs To BEUSED

Thetoolswewill usein this chapter are:

Site Model er>Elements>New/Edit>Section.

Site M odeler>Elements>Composite Section.

CREATE THE CENTER ISLAND

Open the Site Project

Note To ensure that all students have the same data, we are using another dataset.
1. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 6\LHSRAB.dgn (MicroStation:
File>Open).
2. Select the Site Modeler tool (Applications > GEOPAK Site > Site Modeler > Site Modeling)
o lel b
CEfey | Ok |
: %R oundabouttCom_=] Cancel |
) Create New Project
B
[T Don't show this dislog on Startup ﬂl
Click Browse
4,

Navigate to and select the file C:\Data\Geo\Site\Roundabout\Chapter 6\LHSRAB.gsf.
Click OK.
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Create The Center Island

Remove the Inside Traffic Circle Element

1. Select the Section tool (Site Modeler: Elements > New/Edit> Section).

Note The inside element of the traffic circle was created as a GEOPAK Site section element. To
remove this element we use the Section tool.
(eI x]

Apply |
Side Slope I Display I

Option _Table | [ Direction ¥ Use Power Selector
Featurs Type  Boundar vl Set I ~ Reference Elements

OffsetDist  OffsetElev Papltem | ﬁ ﬁ % |

Element I Prairit I 5

1.500 -0.200 Gutter 1
1.600 0.500 CTF  Manipulate Section
2.000 0.500 CTE ¥

| 2.000 | 0.500 [CTB Select |

Click Select Refer ence Elementsfrom the Reference Elements group box.
Select and accept the outside edge of thetraffic circle.
4, Click Delete Section from the Manipulate Section group box.

The section element is removed and the intersections re-triangul ated.
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Create The Center Island

Create the Complex Center Traffic Island

1. Select the Composite Section tool (Elements>Composite Section).

& Composite Section - ...\RABCenterisla ]
File
v Add to dctive Object Im MNew I Apply |
- Frimary Element Definition
By Site Elerment | |D Element I ¥ llse Station Fange
Chain [FEMESTH =l Begin [43167 e
Frofile [REMPETH =] Endi 50795 o

Erimary Element | Eeature "I

Eaitem iEaseIlne-Chalns vi

Section Side IE — [T Esclude from Object A
 Left Side
Drefinition Slope  Offzet
: "_—_—""""'J 0 @
Section Break Li By Tahle n'a n'a 4
Parallel Break Li EaofP 2000 7.500 o
Section Break Li By Tahle n'a n'a &
- Define
Element Type Parallel "I Feature Type  Break Line vI
 Create Elemant
Slope I 2.000 By Feature Vl =
Radial To Primary vI Paitem |E of P "I i
Offzet Distance I'IE.DDD

Open thefile C:\Data\Geo\S te\Roundabout\Chapter 6\RABCenterIsland.sec (File>Open).

Thiswill populate the Composite Section tool with all of the elements required for the traffic
island. Theinside of thetraffic circle has 2 pavement areas and 2 different types of curbing.

Thefirst row of the dialog creates the first pavement edge. The pavement is 15 feet wide at a

pavement slope of 2% (shown in the dialog above).
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Create The Center Island

The second row creates the first of the curbing sections.

gtnmpnsite Section - ...\RABCenterIsland = |EI|5|

File

W &ddto Active Dbject |F|.&B1 vi MNew I Apply |

- Primary Element Definition

By Site Element "l |D Element I ¥ e Station Fange
Chain [FEMESTH =l Begin [ 44167 i
Frofile [REMPETH =] Endi 50795 i

Erimary Element | Eeature "I Eaitem |Basellne-Chalns vi
Section Side ([ s [T Esclude from Object A

 Left Side

Elem. Type Feat Type Definition Slope  Offzet | am
Parallel Break Li EaofP 2000 15000

Section Break Li ; 4
Parallel Breal: Li EcfP 2000 7500 o
Section Break Li By Tahle n'a n'a &

~ Define

Element Type  Section vI Feature Type  Break Line vI
r Method

Section By Table | Sids Lett +|

Secton Mame | Select |

Offeet Digt  Offset Elev  Pap ltem |
1.500 0.030 Gutter 1
2250 0.358 CTF
2,500 [ CTE1

2

| 2500 [ 0,350 |CTE1

The “gutter” portion of this section is actually created at the same slope as the adjacent
pavement (2%). Then thereisacurbing.
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Create The Center Island

Thethird row creates the second pavement surface — in the finished intersection thiswill bea
concrete pavement.

gtnmpnsite Section - ..., RABCenterIslani o ] |

File

¥ &dd to Active Object |Fl.~’-‘-.B1 VI New I Apply |

- Primary Element Definition

By Site Element | I Element I ¥ lseStation Hange
Chain |FEMESTH =l Begn [#41E7 1
Frofile [REMPETH =] End [G0755 i
Erimary Element | Eeature vI Eaitem m
Section Side IE o [ Erclude from Dhject 'y
~ Left Side
Elem. Type Feat Type Definition Slope  Offzet | a
Farallel Break Li EafP 2000 15000
Section Break Li By Tahle n'a n'a 4
2000 7500 o
Section Break Li By Table n'a n'a &
 Define
Element Type Parallel vI Feature Type  Break Line vI
i~ Create Element
qnﬁﬂw By Feature Vl _
< Fadial To  Adjacent '} Fayitem |E of P VI i
Offzet Distance | 7500

This pavement is also at a 2% slope but note that the elevations for this pavement edge will be
based on the adjacent element rather than the primary element.

In effect, the edge of pavement elevations will be calculated from the top back of the curb.
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Create The Center Island

Theforth row creates the second of the curb and gutter sections.

# Composite Section - ...\RABCenterisla = =] Ex
File
¥ fddtodctive Object [RABT =] Mew I Apply |
- Primary Element Definition
By Site Element "l |D Element I ¥ e Station Fange
Chain [FEMESTH =l Begin [43167 1
Frofile [REMPETH =] Endi 50795 o
Erimary Element | Eeature "I Eaitem m
Section Side IE — [T Esclude from Object A
 Left Side
Elem. Type Feat Type Definition Slope  Offzet | am®
Parallel Break Li EaofP 2000 15000
Section Break Li nta n'a E 4
Break Li EaofP 2000  7.500 o
Break Li I
 Define
Element Type  Section vI Feature Type  Break Line vI
r Method
Section By Table  ¥| Side Leit ¥|
Section ame |— Select |
Offeet Digt  Offset Elev  Pap ltem |
1.500 0.010 Gutter 1
2100 0,390 CTF
2500 0.400 »

| 2500

[ 0.400

[CTB2

This section also has a positive slope on the gutter section, thus forcing all surface water
towards the outside of the traffic circle.

Note

Draining water to the outside of the traffic circle is a typical design arrangement for this type of
intersection. While it means that the circulating traffic have an adverse cross slope to
maneuver, it does prevents ponding at the center island. If the cross slope falls towards the
center island and the drainage inlets become blocked, the drainage runoff could pond

(submerge) the entire intersection before it would drain away.

3. Click ID Element from the Primary Element Definition group box.

4, Select the outside edge of thetraffic circle.
5. Click Apply.

Saving and Exiting the Project

1. Close GEOPAK Site Modeler (Site Modeler: Project> Exit).
2. Click Yestothe Save alert.
3. Click Notothe Lock Elements alert.
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Create Median Islands

CHAPTER OBJECTIVES
In this chapter we will:

Create the median islands for the incoming roadways.
INTRODUCTION
The only portion of the project that has not been modeled is the traffic medians/islands.

These will now be created.

TOOLS TO BE USED
Thetoolswewill usein this chapter are:

Site Modeler > Elements > New/Edit > Drape on Model/Object.
Site Modeler > Elements > Section.

Open the Site Project

Note To ensure that all students have the same data, we are using another dataset.
1. Openthefile C:\Data\Geo\Site\Roundabout\Chapter 7\LHSRAB.dgn (MicroStation:
File>Open).
2. Selectthe Site Modeler tool (Applications> GEOPAK Site > Site Modeler > Site Modeling).
& Project Wizard = B

® Open Existing Project ﬂl il

|C:ADatadGechSite FoundaboutsMec x| Cancel |
Browse:

) Create New Project

[T Don't show this dislog on Startup

Click Browse
Navigate to and select the file C:\Data\Geo\Site\Roundabout\Chapter 7\LHSRAB.gsf.
Click OK.
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Creating a Median

CREATING A MEDIAN

Create a Median Object

1. Select the Create New Object tool (Site Modeler menu: Object > New).

gtreate Mew Object P =]
D ypa h edian B

Object Mame I M edianl

v Add to Active Madel

Cancel I

2. Enter the New Object information.

Object Type Median

Object Name Medianl

Add to Active Model Enable
3. Click OK.

Drape Outside of Median onto the RAB Object

1. Select the New/ Edit Element tool (Site Modeler menu: Element > New/ Edit).
2. Click Drape on Mode/Object on the Elements tab.

ENEW / Edit Site Elements - = Drape on Model / Object

¥ Addto Active Object [Mediand =1
Elementl F'Dintl Sectinnl Side Slnpel Displa_l,ll

o6 AR AT
Feature Type _Boundary 'i

Drape on Object I [RaB1 =
[T OfsetHeight | 1,000
Drape Option  Entire Element vI

W i

Apply I

IV Lse Power Selector
- Define Elements

AR K

V¥ Redefine Site Element

3. Enter the Element information.

Feature Type Boundary
Drape on Object RAB1

Offset Height Disable

Drape Option Entire Element
Use Drape Association Enable

Use Power Selector Enable
Redefine Site element Enable

4, Click Select Elements in the Define Elements group box.

5. Select the purple graphic that represents the outside edge of one of the Medians.

6. Click Apply.
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Creating a Median

Add a Section to the Median Object

1. Select the Section tool.

gDeﬁne Site Element Sections [ =] B

Elementl F'ointl Sectinnl Side Slnpel Displayl

Option T able | [ Direction ¥ Use Power Selector
Feature Type  Break Line vI Set i ~ Reference Elements
OffsetDist  DffsstEley Papliem | ﬁ ﬁ% % |
0.200 0500 CTF £]
0.600 0.500 CTE ~ Manipulate Section
< [k R
[ogm  Josao  JcTe Select |

2. Modify the Section information.

OFFSeT DISTANCE OFFSET ELEVATION Pay ITEM
0.200 0.500 Payltem > Plan > CURBING > CTF
0.600 0.500 Payltem > Plan > CURBING > CTB

Set the Feature Type to Breakline.

Click Select Refer ence Elementsfrom the Reference Elements group box.

Select and accept the edge of median element that was created in the previous step.
Click Set.

Move the cursor into the graphics.

© N o g &~ ®

Click inside of the selected graphics (so the positive direction is to the inside of the median
edge).

9. Click Apply.
This completes the creation of the first of the four (4) medians.

Create remaining Medians.

1. Createthe other 3 medians using the same process.

Thiscompletesour intersection.
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