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Copyright
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designations appear in this book, and the authors were aware of a trademark claim, the designations have been
capitalized.

The Colorado Department of Transportation (CDOT) has accepted this document. By accepting this
document, CDOT assumes ownership and all responsibilities associated with this document. This information
is subject to change without notice

Disclaimer

Notice of Disclaimer: CDOT provides documents on an “as is” basis. All warranties and representations of
any kind with regard to said documents are disclaimed, including the implied warranties of merchantability and
fitness for a particular use. Under no circumstances will CDOT, or any of its officers or employees be liable
for any consequential, incidental, special or exemplary damages even if appraised of the likelihood of such
damages occurring. CDOT does not warrant the documents against deficiencies of any kind. The use of any of
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obligation assumed by the contract, or from complete and proper fulfillment of the terms of the contract, nor
does it entitle the contractor to compensation for damages or loss which could be attributed to such use.

Notice

This manual may be freely copied or distributed for the purpose of providing the Colorado Department of
Transportation and Colorado customers a consistent guide to using the Bentley suite of products to meet
CDOT's design and drafting standards.

Software Versions

The software products referred to in this publication are furnished under a license and may only be used in
accordance with the terms of such license. This document intended for use with the following software
versions:

MicroStation® version 08.09.04.51
InRoads® version 08.09.02.16
0209 — Version 04.00.00 CDOT Configuration
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Document Conventions

There are several conventions that are used throughout this document to indicate actions to be taken or to
highlight important information. The conventions are as follows:

ltem

View Perimeter

Tools > Options

Document Name

Emphasis

Hyperlink

Key in

Quote

Note: text

1. Numbered Steps

<D> or Data

<R> or Reset

<T> or Tentative

Meaning

a command name or a file that you are to select

a command path that you are to select — usually from the pull-down
menus

the name of a document that is not hyper linked

style used when referring to important word or phrases

style used when you have a direct link to another document on the web

entering data with the keyboard

style used to indicate an external source quotation

information about a command or process that you should pay
particular attention to

actions that you are to perform as part of the lab activities

press the data button on the mouse

press the reset button on the mouse

press the tentative button on the mouse

Colorado Department of Transportation
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LAB 1

- Getting Started in InRoads for Bridge

Chapter Objectives:

Lab 1.1 -

e Setup a project with the correct resources including the creation and maintenance of an
InRoads project file

e Identify and load the correct resources and files needed for bridge design

e Develop an understanding of what InRoads tools to use as they relate to real world design
processes

Note: The *.zip file of the data set for these labs can be downloaded from the website
Labs for Bridge Essentials. The zip file should be extracted to the C:\Projects\
directory. If the labs will not be worked through sequentially, the data for each lab is
also found in the Miscellaneous directory of the data set. To use the files from
theMiscellaneous directory, copy the files in each specific lab folder following the
instructions found in the *.doc file.

Purpose of Bridge Essentials Labs

The Bridge Essential labs have been developed to demonstrate how InRoads tools can be used
to facilitate the design and detailing processes of bridges and structures. These labs are
intended as a supplement to the reference material and labs developed for the standard
MicroStation and InRoads courses.

The labs are based on students having a basic understanding of MicroStation. A basic
understanding of InRoads is preferable, but not required. Some of the basic InRoads concepts
are covered in these labs only to explain more specific details as they relate to the Bridge
workflow. However, for concepts that are not specific to the Bridge workflow, refer to the
reference material for MicroStation and InRoads to gain a fundamental understanding of the
CDOT engineering software environment.

For those with little or no experience with InRoads, use the links below to access standard
MicroStation and InRoads reference material related to this lab.

From A Practical Guide for Using MicroStation XM

¢ Chapter 1 - Introduction to CDOT - This chapter documents helpful CADD resources
available to the student and links to those resources.

¢ Chapter 2 - Getting Started in MicroStation- This chapter documents the basics of the
MicroStation interface including mouse mechanics, the MicroStation Manager
window, and description of the toolbars.

¢ Another important chapter for the student to understand is Chapter 3 - Levels. Use this
link if you are not familiar with how levels are organized and how to use them.
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LAB 1 - Getting Started in InRoads for Bridge Bridge Essentials Using InRoads XM

From A Practical Guide for Using InRoads XM

¢ Chapter 1 - Getting Started in InRoads describes where to find and store files used in
InRoads, how to setup a project directory, and best practices for setting up InRoads to
automatically use the correct InRoads files and point to the correct InRoads folders.

¢ Chapter 2 - InRoads Options provides instruction on what Locks are and how to use
them in addition to setting up the display precision for reports and setting the scale
factors for how InRoads displays text, cells, and line styles.

1. Use the following link to see what other training material, including reference material and
labs, is available for your use: Manuals, Training Materials, and Resources.

Lab 1.2 - Review of the Project Directory Structure

Project Setup

Setting up a project directory is generally performed by the Project Manager. However, a
standard project directory structure can also be used to store data that is not part of a formal
project. Benefits of setting up a standard project directory in these cases include:

e Ensures that predictable MicroStation and InRoads resources are being used to develop the
data

e Facilitates the transfer of data to/from other project participants, entities, or storage areas
e Reduces need for support and associated downtime

The standard project directory structure is suitable for small and large projects, projects in a
network environment or stand alone projects, and even projects in the ProjectWise
environment. By using this standard directory structure, Bridge users will be able to find the
data they need from other specialty groups and in return specialty groups will be able to find
the data supplied by bridge.

The next few steps will illustrate how to create a project directory for a stand alone project.

Note: Because a stand alone project does not have a project code use a project code of
00001 as the project number.

1. Follow the steps outlined in the section “Creating the Project Directory” found in Chapter
1 - Getting Started in InRoads of A Practical Guide for Using InRoads XM to create the
project folder.
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Bridge Essentials Using InRoads XM LAB 1 - Getting Started in InRoads for Bridge

2. Open Windows Explorer and navigate to the new 00001 project folder.

= IZ) Projects
= |C5) 00001
|2 Bridge
|2 Construction
|2y Consultants
|2 Design
|2y Hydraulics
|2 Landscape_Environmental
|20 Materials_Geotechnical
|20 Miscellaneous
|20 Planning
|[Z) Plot_Sets
|20 Project_Configuration
|2 Project_Manager
| Redline
| ROW _Survey
|2 Spedfications
| Traffic_ITs
| Utilities

3. Expand the Bridge folder.

= 55 00001
=l 1) Bridge
I Calculations
Correspondence
= |Z) Drawings
| Reference_Files

Tabs

| Geometry
Fhotos
Reports

The folders highlighted in the image above are the folders that will be most often used during
this course and the normal design process.

In addition to these folders, files in the ROW_Survey\InRoads and Design\InRoads folders
will be used as a basis for bridge and structure design.

e The topographic survey file will be found in the ROW_Survey\InRoads folder.

e The proposed roadway alignment and surfaces will be found in the Design\InRoads folder.

Lab 1.3 - InRoads Terminology

The following steps will show how the user how to use the Help system that comes with the
product to find definitions to unfamiliar terminology.
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1. Launch InRoads Help by going to Help > Contents in the InRoads application window.

2. On the Contents tab, click on Supplemental Information > Glossary.

3. Look up the following terms in the Glossary:

a.

b.

g.

Original Surface and Design Surface
Digital Terrain Model

Perimeter

Geometry Project

Alignment

Corridor

Project and RWK

Lab 1.4 - Understanding How Project Design Data is Stored

This section will help you understand how the different design features, such as surfaces,
alignments, and typical sections, relate to InRoads file types. Managing InRoads data will be a
lot easier if you have a good understanding of this relationship. The following table shows how
InRoads file types relate to design elements.

Design Element lniﬂids
Surfaces - Topographic (existing) or proposed design *
Alignments *.alg
Typical sections (templates) *.itl
Modeling (corridors) *.ird
Control how graphics look (preferences) *.Xin
InRoads project * rwk

Additional information on how these file types in the section “InRoads XM Resource
Locations” found in Chapter 1 - Getting Started in InRoads of A Practical Guide for Using
InRoads XM.

The next few steps illustrate a practical application of how to manage InRoads data in the
project directory structure. There are several files located in the \Miscellaneous directory of
project 12345 that need to be moved to the project 00001.

Page 10
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LAB 1 - Getting Started in InRoads for Bridge

4. Open Window Explorer and navigate to the directory \12345\Miscellaneous.

B ) 12345
|Z) Bridge
|Z) Construction
|2 Consultants
|2 Design
| Hydraulics
|2) Landscape_Environmental
| Materials_Geotechnical
= 1) Miscellaneous
I oooo1

00001BRDG. rwk

0000 1BRDG.

0000 1BRDG. tm
#1]00001BRDG_Details01.dan
#4]0000150E5_Modeld 1.dgn
#4]00001DES_Pond0 1.dgn
0000 1BRDG. lg

0000 1BRDG. xin

0000 1BRDG. it
[=00001BRDG_Abut0 1. dim |
0000 1BRDG_BridgeDeck.dtm

5. Move all the files that begin with 00001 to the correct folders in the \00001 project

directory.

=l 12 Projects
= £ 00001
[l ) Bridge
|2 Calculations
|20 Carrespondence
|3 Drawings
|) Geometry
|3 InRoads
| Photos
|) Reports
|2 Working
|2 Construction
| Consultants
|Z) Design

I = Wede—alica

Note: Each discipline has a standard acronym. Use this acronym to determine the folder
the file should be placed in (e.g. BRDG is the acronym used for the bridge group).

Note: The contents of these files are irrelevant. Only the filenames are important in this

exercise.

6. Identify the one file that should not be used from the project directory structure because it

1s not a standard file.

Note: Notice that there is only one geometry (*.alg) file for bridge. A good practice is to
store all alignments in one geometry file. There are only a few situations that
would require using more than one geometry file.

Using Project Defaults

InRoads Project Defaults are a way to improve the process of loading and saving InRoads files
by setting a default path to the project folder where the resource should be located. This is
accomplish by using another file type with the extension *.reg.

1. Launch MicroStation and set the Project Workspace to 00001.

Colorado Department of Transportation
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LAB 1 - Getting Started in InRoads for Bridge Bridge Essentials Using InRoads XM

Note: You will need to revisit the MicroStation Manager window to set the project
workspace to 12345 for subsequent labs.

Iser: |CDDT Iser - |
Profect
Interface: | CDOT -

Open the file 00001BRDG_Model.dgn from the directory
C:\Projects\00001\Bridge\Drawings\Reference_Files.

Launch InRoads by clicking on the ¥ icon.

Follow the steps in the workflow CDOT InRoads XM Project Defaults Management to
import the standard CDOT project defaults and set the Configuration Name to CDOT
Bridge Discipline.

Click Apply and then Close the Project Defaults dialog box.

H Set Project Defaults

i

Configuration Name: BcDOT Bridge Discipiine

4
—
p—
&
b=l
=
—

Default Preferences

Preferences ("xin): S{CDOT_PREFMCDOT _Civil xin
Tumouts (*bd): Rename...
Drainage Structures (*.dat): Delete

Rainfall Data (~idf): Browse

Bridge Sections (™ tat):
. Import ..
Drafting Notes (".dft}: ${CDOT_WKSP)\Standards-GlobalInRoads'Notes\CDOT-Notes ¢

Pay tems (*.mdb):

AT

Default Directory Paths

Project Default Directory:  ¢(MS_DEF)Bridge",

Report Directory: $(MS_DEF)Bridge\InRoads",
Projects (*rwk): &(MS_DEF)Bridge’InRoads',
Surfaces (*.dtm}: %(MS5_DEF)Bridge\InFoads.

Geometry Projects ("alal  g(MS_DEF)Bridge"\Geometny",
Template Libraries (" itl): $({MS_DEF)Bridge/nRoads",
Roadway Design ("ird):  &(MS_DEF)Eridge’InRoads".

Survey Data (*fwd): &MS NFEF

Page 12
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Bridge Essentials Using InRoads XM LAB 1 - Getting Started in InRoads for Bridge

6. From the InRoads interface, select File > Open. Notice how InRoads now defaults to the
Bridge folder of the project.

M2 Open
Look in: I Bridge -1 &7 o
= MName = Date modified

':'“:'*’ Calculations 10/2/200912:49 PM

ceEelliE= Correspondence 10/2/2009 12:49 PM

! Drawings 10/2/2009 12:49 PM

Geometry 10/2/2009 12:49 PM

Desktop InRoads 10/2/2009 12:49 PM

There are two keys to getting project defaults to work correctly:

e [ oad the correct pcf file by choosing the correct project workspace in the MicroStation
Manager window

e Set the project default configuration name to CDOT Bridge Discipline

Lab 1.5 - Requesting InRoads Design Data

Before starting a Bridge project, you will need to load InRoads data files that have been created
by other groups. The following is a list of these InRoads data files. Request the files from the
appropriate contact person in each group.

Design Element Iniﬂids Res(g)r%rzjsplble
Existing surface * Survey
Proposed (design) surface * Roadway Design
Proposed (design) alignments *.alg Roadway Design
Roadway Typical Sections (if needed) *.itl Roadway Design

The files should be copied into the Bridge\InRoads folder. The responsible group should
update the Bridge group if any changes are made to these files, including:

e Additional/new survey data
e Revised alignments (horizontal and vertical)
e Revised typical sections

e Additional work at approach to structures

Lab 1.6 - Using the Bridge Toolbar to follow a Workflow

CDOT Bridge ]

E RO B BEe @A ot
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LAB 1 - Getting Started in InRoads for Bridge Bridge Essentials Using InRoads XM

Not all InRoads tools are relevant to Bridge design and detailing processes. In addition, some
tools are used more often than others. The purpose of the Bridge toolbar is to organize the most
commonly used InRoads tools in a concise, sequential order and make them easily accessible.

The toolbar is not intended to be complete at this time but has been created to introduce bridge
designers to the toolbar concept. With input from the bridge group, it is expected that the
toolbar will change over time according to the needs of the group.

The toolbar needs to be loaded manually. Once loaded, the toolbar resides in the registry of the
computer and only needs to be loaded again if it changes.

1. Load the Bridge Design toolbar by selecting Tools > Customize. The Customize dialog
box will appear.

Bt Customize == |

Toolbars |Commands | Keyboard I Macros | Export I Import |

Toolbars: =

[[Cogo Poirts - Show Tool Tips

: Feset All
[]Cross Section [] With Shortcut Keys :

[ Design Pad

m

[ Design Roadway
[ Design Surface
[ Drafting e
[ Drainage Profile Delete
[ Drainage Structures
[ Drainage Tools Help
[ Drainage Lilities
[ Drainage View
[T]Edit Surface

[ Feature

| e

Close

2. Click n the Import tab and choose Browse.

3. Select the CDOT Bridge.tbr file from the C:\Workspace\Workspace-
CDOT_XM\Standards-Global\InRoads\Interface directory.

Page 14
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Bridge Essentials Using InRoads XM LAB 1 - Getting Started in InRoads for Bridge

4. Click on Import.

ﬁ Customize EE @

|Too||::uars | Commands | Keyboard I Macros | E:-:port| Import |

Help

Close

5. Click on the Toolbars tab

6. Check on CDOT Bridge in the Toolbars: area. The CDOT Bridge toolbar will appear on

the screen
ﬁ Customize EE@
D::mmands | Keyboard I Macros | Export I Impaort |
Toolbars: Reset

mese— N
Q'f'” ”' o With Shortcut Keys
ss Section
(] Design Pad
[ | Design Roadway o
[ Design Surface
| Drafting Delets
[| Drainage Profile
[| Drainage Structures Help
[ | Drainage Tools
[ | Drainage Ltilties
[| Drainage View
[]Edit Suface

| R

m

7. Close the Customize dialog box.
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LAB 1 - Getting Started in InRoads for Bridge Bridge Essentials Using InRoads XM

10.

Click on the title bar of the CDOT Bridge menu to make it active.

Hover over the Project Defaults icon. A tool tip appears to indicate what tool the icon
represents.

CDOT Bridge [=]|

@X% ABES | A |t

Project Defaults l

An explanation of what the tool does also appears in the lower left of the InRoads
application window.

o "

Bt Bentley InRoads XM Edition = |[ B[]
Fle Surface Geometry Drainage Evalustion Modeler Drafting  Tools
Help

File Marne Type
- [ Preferences €5 CDOT_Civil... XIN
Lo C\Workspace\Workspace:
Fl 11 I
%] Preferences ||3 Drainage « | » | |, m b

Sets the default directory paths for a project

For now, the toolbar is divided into the following sections:

CDOT Bridge

E
glBe|tpso|mda]ns

a. Project Defaults - Used to set the default paths to InRoads files

b. View Surface - Used to evaluate a surface including displaying the contours or surface

features

c. Review Horizontal Alignments - Used to display and annotate horizontal alignments
and generate alignment reports

d. Profiles and Vertical Alignments - Used to generate and annotate profiles

e. Cross Sections - Used to generate and annotate cross sections

Page 16
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Bridge Essentials Using InRoads XM LAB 1 - Getting Started in InRoads for Bridge

The Project Defaults tool was explained in this lab. The other tools on this toolbar will be
explained in the next lab.

11. Now that you understand how to create a project and manage the data within a project
directory structure, Delete the project 00001.

Chapter Summary:

e Using the standard project directory structure will make it easier to manage project data
and facilitate the correct usage of InRoads resources.

e Using Project Defaults will make it easier to save and retrieve InRoads files to/from the
correct project folders.

e Using the Bridge Toolbar will reduce the amount of time looking for the correct InRoads
tool. In addition, the toolbar is workflow based, allowing the user to quickly find the
correct tool based on the design stage being worked on.

Colorado Department of Transportation Page 17
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LAB 2 - Reviewing Roadway Design Data

Chapter Objectives:

e Develop an understanding of the roadway design data.

e [earn InRoads’ tools that are used to display and evaluate surfaces.

e [earn InRoads’ tools that are used to display and evaluate alignments.
The following files are used in this lab:

e C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

e C:\Projects\12345\Bridge\Working\12345BRDG Model-Drain.dgn

e C:\Projects\12345\Design\InRoads\12345 SH52

e C:\Projects\12345\Design\InRoads\12345 SH119 SH52 interchange.alg

e C:\Projects\12345\ROW _ Survey\InRoads\DTM\12345 existing ground for interchange

Lab 2.1 - Requesting InRoads Design Data

See Section 1.5 Requesting InRoads Design Data to determine which InRoads data files are
needed to start your work. The labs assume that you have been provided the appropriate
InRoads data files from the responsible groups noted in Section 1.5.

Lab 2.2 - Using InRoads Surface and Geometry Tools

This section covers how to use surface and geometry viewing, annotation, tracking, and
reporting tools to review InRoads data that is provided to the Bridge group by the Roadway
Design group. A “working” file will be used to view geometry, cross sections, and profiles.

1. Open MicroStation and InRoads using the C:\Projects\12345\Bridge\Working
\CU12345BRDG_Model.dgn file.

Note: The standard filename for working files includes the user’s initials in front of the
filename. In this case, “CU” stands for CDOT User.

2. Delete any MicroStation graphics currently in the design file.
3. Verify the correct *.Xin file is loaded.
4. Select File > Open from the InRoads menu.

5. Open C:\Projects\12345\Design\InRoads\12345 SH52 and 12345 SH119 SH52
interchange.alg.

6. Open C:\Projects\12345\ROW_Survey\InRoads\DTM\12345 existing ground for
interchange.
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LAB 2 - Reviewing Roadway Design Data

Bridge Essentials Using InRoads XM

Review the surfaces

1. Select Surface > View Surface > Contours.

2. Select Preferences.

Eisting 1" Mjr - 0.2 Minor
Existing i Mir_- 2 Mino_r

E Preferences
Hare: Cloze
coot
Drefault Load
Ewisting

RN g

Save Az
TOpOsE!
Propased 1' Mir - 0.2" Minor Delete
Preannss A 10 hir . P bdiner
L] [T v Help

Save

Active Preference: CDOT

Highlight the Existing 5° Mjr — 1” Minor preference.

Note: The Preference controls the interval of the contours, number of minors per major
contour, labeling, levels the contours are displayed on, etc.

3.

4. <D> Load, then Close.
5.

6. <D> Apply.

E View Contours

=)= =

Mo

Surface: |l 12345 existing graur = III Help I

[ Maijor Contaurs

[ Minor Contaurs

[ Maior Labels

[ Minor Labels

:| Major Depression Co...
[ Minor Depression Co...

lgnare
Interval: 1.00
Mingrs per Major: 4 =
Symbology:
Object Mame

DTM_Ex_Contour_ajor  BYL
DTM_Ex_Contour_inor  BYL
DTM_Ex_Contour_Test  BYL
DTM_Ex_Contour_Test  BYL
DTM_Ex_Contour_ajor  BYL
DTM_Ex_Contour_inor  BYL

Freferences... I I Cloze

Set the Surface to 12345 existing ground for interchange.
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Bridge Essentials Using InRoads XM LAB 2 - Reviewing Roadway Design Data

7. Review the contours and zoom into the proposed bridge area.

N 4

(s
Wy ™
v 4

s e
P 7
I 7
S - S52d 7
3 P P 7
_________ Vz L
_____ <ars e s, v
Yo S s /-
s, 7 /.
s s i 7
-4 s s 7
P 7 y
/ l“‘\—/ // // S
- 4 TTEE .
T - 5 a <
e -7 Y S 7
B > Y Ay 7
N e &7 A7 4
\ 4 , i E &
3 s ¥ Ke
S iy ! e & %
) /;/ < o A
¥ / =
& s s 7 S ,,n-a/’f-l
oF / / / POy
2 Yy Ir 3, . 27
i 7 $ P T
4 ya /f_ N
// AP Vs \\
4 hi—: 7 ] :
72 ~ ¥ 7 P 05\.
7 // /)\ l:

8. Use MicroStation to Delete the contours when done reviewing.

Note: The contours are a graphic group, so make certain graphic group lock is on.

9. Select Preferences from the View > Contours dialog.

10. Highlight the Proposed 5’ Mjr — 1” Minor preference.

ﬁ Preferences

M ame:
Eisting 1" Mjr - 0.2 Minor -
Ewisting 10" kijr - 2* Minor

Ewisting 100" Mijr - 20° Minor

==
Esisting 5 Mir- 1 Minor [

Proposed
Proposed 1' Mir - 0.2' Minor
Propoged 10 Mir._ -2 Min_or

[
o
o
<
fi]
-
@

Active Preference: Existing 5' Mijr - 1" Minor

Colorado Department of Transportation
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Bridge Essentials Using InRoads XM

11. <D> Load.

12. Switch the surface to 12345 SH52.

E WView Contours

Main | Advanced | Labels

=)= =

[ Maijor Contaurs
[ Minor Contaurs
[ Maior Labels
[ Minor Labels

Surface: 12345 5H52 - Help
lgnare
Interval: 1.00
Minors per Major: 4 =
Symbology:
Object Mame

:| Major Depression Co...
[ Minor Depression Co...

DTM_Prop_Contour_kaj.. BYL
DTM_Prop_Contour_kin.. BYL
DTM_Prop_Contour_Te... BYL
DTM_Prop_Contour_Te... BYL
DTM_Prop_Contour_De... BYL
DTM_Prop_Contour_De... BYL

[ Apply

] [ Freferences... ] [ Cloze

13. <D> Apply.

14. Close the Preferences dialog.

Note: Loading the preference changes the contour settings so this display uses the
proposed symbology.

15. Review the contours and window in as shown.
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Note: In this case, the design model does not have sideslopes in the area where the
proposed bridge will be located.

16. Close the View Contours dialog.
17. Use MicroStation to Delete the contours when done reviewing.
18. Select Surface > Update 3D/Plan Surface Display.

Note: This command is useful since it provides access to most surface viewing
commands in one dialog, and it allows you do delete the displays without using the
MicroStation Delete command.

19. Toggle Display On and highlight the existing ground surface.

20. Toggle on Perimeter.

H Update 3-D/Plan Surface Display ol = ==
lgnare Clase
Surfaces: =
llker...
Description
Edit Style...
12345 existing ground for interchange  SH119 SH52 existing ar... Hel
nelp
Created from roadway de... l—l
Surface Elevations Color-Coded Agpects
Triangles Slope Yectors Color-Coded Elevations
LContours Frofiled Model Color-Coded Slopes
Features: Gridded Model
Mame Style [ J
4 m 3
21. <D> Apply.

22. Fit the MicroStation view to see the perimeter of the surface.
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LAB 2 - Reviewing Roadway Design Data Bridge Essentials Using InRoads XM

Note: The perimeter of the existing ground is useful to review the limits of the survey.

23. Repeat for the SH52 surface.

Note: You can highlight more than one surface at a time. These were done separately to
more easily tell which surface is which.

24. Toggle Display Off.
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LAB 2 - Reviewing Roadway Design Data

25. Highlight both surfaces.

E Update 3-D/Plan Surface Display
Mode: ) Dizplay On  §i@ Display Off
lgnare
Surfaces:
Filter....
Mame Description
Defal Edit Style...
12345 existing ground for interchange  SH119 SH52 existing ar... Hel
Help
12345 SH52 Created from roadway de... ;]
Perimeter | [] Surface Elevations  [~] Color-Coded Aspects
Triangles [ Slope Yectars [ Color-Coded Elevations
[] Contours [ Profiled Modsl [ Color-Coded Slopes
[T Eeatures: [ Gridded Maodel
Mame Style [ J
1] 1 ¢
26. <D> Apply.

27. Toggle Display On.
28. Toggle on Contours.

29. Toggle off Perimeter.

30. Highlight the existing ground surface.

E Update 3-D/Plan Surface Display

=] & =

Mode: ) Display Off
lgnare Clase
Surfaces:
Filter....
Mame Description
Edit Style...
2345 exizting ground for interchange  SH119 SH52 existing ar... Help

Created from roadway de...

[ Surface Elevations

[ Slope Yectors

[ Triangles

7] Profiled Model

| |Features: [ | Gridded Maodel

[ Color-Coded &zpects

[ Color-Coded Elevations
[ Color-Coded Slopes

Mame

Style

31. <D> Apply.

32. Review the contour display.

Colorado Department of Transportation
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Bridge Essentials Using InRoads XM

33. Toggle Display Off.

34. <D> Apply.

Note: You are not given a choice on the preference when using this command for

displays, but you were able to delete the perimeter and contours without using the
MicroStation delete command.

35. <D> Close.

Review alignments using Viewing, Tracking and
Stationing

The following InRoads tools will be used in this lab to review alignments that are created by
the Roadway Design group.

1.

¢

Geometry > View Geometry > All Horizontals which displays all horizontal
alignments in the active geometry project with no annotation.

Tools > Tracking > Tracking which displays the Station and Offset for a specific
point, along with surface data.

Tools > Tracking > Horizontal Alignments which provides a readout of the
Station, Offset and Curve radius (if applicable) for a specific point, along with
elevation of the active vertical alignment.

Geometry > View Geometry > Active Horizontal which displays only the
active horizontal with no annotation.

Geometry > View Geometry > Horizontal Annotation which displays the
specified alignment or alignments along with annotation of the tangent and curve data.

Geometry > View Geometry > Stationing which displays station for the
specified horizontal alignment.

Select Geometry > View Geometry > All Horizontals.

2. Fit the MicroStation view.
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Bridge Essentials Using InRoads XM LAB 2 - Reviewing Roadway Design Data

Note: This geometry file contains horizontal and vertical alignments for SH119 NB and
SB, SH52, Ramps A-D, and several walls.

3. Inthe Explorer part of the InRoads menu, <D> on the Geometry tab and <D> on the ‘+’
next to the geometry project to expand the list of alignments.
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Bridge Essentials Using InRoads XM

Note: You may need to use the arrows to scroll across to see the Geometry tab.

Mt Bentley InRoad

<Unnamed:

s XM Edition

File Suface Geometry Drainage Ewaluation Modeler Drafting Tools

(===
Help
TEE 8NV B s
Geometry Proj...  Description File Mame

Defau
12345

. j W,
. j W,
. j W,
. j W,
. j W,
. j W,
- j W,

£
£
£
£
£
£
£
- Wi
£
£
£
£
£
£
£

:;‘:: Cogo Buffer
]f Ramp A-H
i Ramp B-H
i Ramp C-H
]f Ramp D-H
b4 SHLLY NE-H
i SHLLY SB-H
0-[f] sH52-H

It
SH119 SH52 Interchange

E Default

all D-16-E
all D-16-F
all D-16-G
all D-16-H
all D-16-1
all D-16-J
all D-16-K
all D-16-L

= Surfacesl 2 Geometryl@' Ll I il

J.2345 SHL19... Ramp alignme... C:\Projects\12...

Toggles the Report

Lack

Right-click on SH52-H and select Set Active if it’s not already.

Bt Bentley InRoads XM Edition
Eile Surface Geometry Drainage Ewaluation Modeler Drafting Tools Help

(E=E [HoE O

[ Default
=5 12345 SHL

4. Cogo Buffer

-4 Ramp A-H
-4 Ramp B-H
-4 Ramp C-H
-4 Ramp D-H
-4 SH119 NB-H
-/ SH119 5B-H
[ASH52-H
i Wall D-]—NEW"' |
-/ Wall D- Set Active
- WallD-]  CoPY..
- Wall D-] Delete
-4 Wall D-1 Empty
-4 Wall D-1 .

View
-4 Wall D-1 )
- wap-]

Edit..

<Unnamed> hd = 857 B~ 5
Name Type
E-&5 Geometry Projects [ZISH52-V  Vertical Alignment

19 SH52 Interchange

2 Surfaces| 2 Ged Review... ——

Description By W
SH52 Vertical

CDOT User

hom

Check Integrity...

Note: The active alignment has a red box around its icon.
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LAB 2 - Reviewing Roadway Design Data

5. Select Tools > Tracking > Tracking.

E Tracking

Morthing:

E asting:
Elevation:
Slope:
Aspect:
Statior:
Offset:

Dual Dimension:

=)

Settings...

6. <D> Activate.

7. Move your cursor in the vicinity of the wall alignments as shown.

Note: The readout of Station, Offset, etc is shown in the dialog box. Using this command
gives you a readout of the stationing on the alignment, the perpendicular offset to
your cursor location the coordinates of your cursor location, and the Elevation
(along with other data) of the active surface at your cursor location.

Colorado Department of Transportation
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8. Snap to the end point of the wall alignment as shown.

Note: You may snap using <T> <D> just as you would in MicroStation or if you want to
use AccuSnap, hold down your <Ctrl> and <Shift> keys on your keyboard. This
is true whenever you need to use AccuSnap within an InRoads command.

Note: The readouts are written to the design file. The text is written perpendicular to the
alignment being tracked and is top-left justified on the point where you snapped.

In the next series of steps you’ll attach a reference file containing the SH52 bridge pier and
abutment graphics and then use these graphics to obtain additional tracking information.

9. Select File > Reference from the MicroStation menu.

10. Select Tools > Attach.
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LAB 2 - Reviewing Roadway Design Data

11. Select C:\Projects\12345\Bridge\Drawings\Reference_Files\12345BRDG_Model_D-16-

DU.dgn.

Reference Attachment Settings for 12345BRDG_Madel_D-16-DlU.dgn

File Mame:  12345BRDG_Model_D-16-DU.dgn
Full Path: ..\Reference_Filest12345BRDG_Model D-16-DU.dgn

Model: [COOT Default

Logical Mame:
Description: | Global Origin aligned with b aster File

Coincident - ‘orld
[= Standard Wiews

Global Origin aligned with M aster File

Orientation:
Wiew Description -
Coincident Aligned with b azter File

m

Ok Cancel

Top
Frant
Right
|sometric
Battam S
Toggles: ¥ - e B 2]
Scale [MasterRef] | 1.000000 ;[ 1.000000
Mamed Group; -
Revisior: -
Clip Boundary Element: | Copy To Master -
Lewel: -
Mested Attachments: Mo Mesting x| Depth: |1
Dizplay Overides: [Allow x|
Mew Level Display: [Use M5_REF_MEWLEVELDH |
Global LineStyle Scale: | Master hd

12. <D> OK to accept the default reference settings.

13. Close the Reference dialog box.

Note: Abutment and Pier centerlines are shown in the file.

Window in here /

Colorado Department of Transportation
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Bridge Essentials Using InRoads XM

14. Window in on the area shown to see the abutment centerline.

Abutment centerline
(dashed line)

15. Select Tools > Tracking > Tracking.

ﬁ Tracking

Morthing:

E asting:
Elevation:
Slope:
Aspect:
Statior:
Offset:

Dual Dimension:

=)

Settings...

16. <D> Activate.

Page 32

Colorado Department of Transportation



Bridge Essentials Using InRoads XM LAB 2 - Reviewing Roadway Design Data

17. Move your cursor in the vicinity of the abutment graphic as shown.

18. Select MicroStation’s Intersection snap mode.

Snap Made

] -~

=]
/@«:éev. 5 de= e YVEEE
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19. Snap to the intersection of the abutment centerline and the SH52 centerline alignment.
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Bridge Essentials Using InRoads XM

Note: The readouts are written to the design file. Note that the abutment centerline is
located at station 108+73.63 on the SH52 alignment. Tracking is a convenient tool

v

for obtaining station locations of abutment centerlines or backfaces.

Yo
3
Lo
(g
¥
7
Y
e)
B 2
v - i o
= ot
C &
C
Z
.
20. <D> Close to exit the Tracking command.
21. Delete the readout with MicroStation.
22. Turn off the display of the bridge reference file
Mt References (L of Lunique, 0 displayed) =] = =
Toals  Settings
Bl xs (D6 R05 8D I0 0 0 Hieh Fue
¥ File Mame Model Description Logical  Presentation @ o) ff &% & |
12345BRDG_Model D-16-DU.dgn COOT Default  Aligned with Master File wireframe 1] I A A
Scale | 1.000000 ;[ 1.000000 Orientation  Top Botation | 0°
Dffset 3 | -178956.971 Y | -178956.971 2 | 178956971 |1||j| X |C_:, E"E‘ S ¢ H e 0]
Allow Overides | Depth: |1 Mew Level Display: | Config Variable =
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23. Select Tools > Tracking > Horizontal Alignments.

Bt Bentley InRoads XM Edition =] =] ]
File Suwface Geometry Drainage Ewaluation Modeler Drafting Tool: Help
<Unnamed: - = @ \ Z? . e i B
Mame Description By Whom i
-l-&% Geometry Projects S SH119 NE-H {1000 1011 CL012L 1013 1021 CL022R 10... CDOT User
Default  SH1L9 SB-H SH119 Southbaund Harizntal CDOT User
+" L2258 S0 BN e S SHS2-H State Highway 52 Proposed Horizontal ... CDOT User
S Wall D-16-E Wall D- L6-E CDOT User
S Wall D-16-F Wall D- L6-F CDOT User
S Wall D-16-G Wall D- 15-G CDOT User
S Wall D-16-H Wall D- 1é-H CDOT User | _
S Wall D-16-1 Wall D- 18-I CDOTUser |
S Wall D-16-) Wall D- 14-) CDOT User
Nall D-Li-K Wall D- Li-K CDOT User
_______ Wall D- Lé-L CDOT User
% Surfaces| S Geometry |@ Pre| 4 | » p . o

\I"Station: 1+92.00 Offset: 0.00 Elevation: 5153.70 Radius: 0.00" I

‘ "Station: 1+92.00 Offset: 0.00 Elevation: 5183.70 Radius: 0.00"

Note: The Station, Offset, Elevation and curve Radius is shown in both the InRoads and
MicroStation message fields. Using this command gives you a readout of the
stationing on the alignment, the perpendicular offset to your cursor location and the
elevation of the active vertical alignment associated with the horizontal you’re
tracking (as opposed to the DTM elevation in the Tracking command).

24. Make Wall D-16-L active.
25. Track the Alignment with Horizontal Alignment Tracking.

26. Toggle Point Snap on.

Locks

&

<Unnamed> FESE 8N W 5-{-65'

Point Snap Lock
p

27. Track the alignment and note that the cursor only tracks from the beginning, ending and
angle points or Pls of the alignment.
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Note: This can be used to easily check the stationing of the angle points for the wall to
see if the wall segments are of even lengths.

28. Toggle Point Snap back to No Snap.

Locks

&
<Unnamed: hd % @ \)f sdfﬁﬂ' E

Next, you will station an alignment. The Text Scale Factor is applied to all text, ticks and
offsets created by InRoads and may be changed at any time.

29. Choose Tools > Options > Factors.
Note the default settings.

30. <D> the lock icon to unlock the three settings so they can be set individually.
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31. Change the Text Scale Factor to 50.

B Optians =] & ==

Precision General I Units and Format I Geometry |

Abbresistions

Text Scale Factor:

Sight Digtance

50.0000

[ Hen |
Cell Scale Factor: 100.0000

T
Line Style Scale Factor: 1000000

[ Apply ] Freferences... I I Cloze

32. <D> Apply.
33. <D> Close.

Note: Ifyou Apply without saving a preference, the change only remains active until
you exit InRoads.

34. Select Geometry > View Geometry > Stationing.

35. Toggle the Horizontal Alignment to SH52-H.

Note: The Horizontal Alignment defaults to the active alignment. Changing it here also
changes the active alignment.
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36. Load the preference PROPOSED-100 Ft Interval.

E Preferences @

Existing-500 Ft Interval Left  «
Existing-500 Ft Interval Right
OTHER-100 Ft Interval

Save

Proposed-100 Ft Interval Righ
Fropoged-500 Ft Interwal Delet
Propozed-600 Ft Interval Left  _ HEElE

Pronncad 500 Ft Inbarsal Riak
Fl T 3 Help

Preference 'Propozed-100 Ft Interval' loaded

Sawve Az

Bt View Statianing = ® =
| Radius +4 | Transion Radi | EventPainis | Wertical Stations |

Main | Regular Stations | Cardinal Stations | Fls | Station Equatians
Herizortal lianment: [[shi52.4 “J [ Ee |
Limits
[ Station

99484.26 #

13540000

[ Planarize
Interwal 100,00 [ Drop Station Equation Name
Symbology:
Dbject Name 2

[<] Maior Ticks ALG_PRO_StaMaior BYL
<] Maior Stations ALG_PAO_StsMaior BYL =
<] Minor Ticks ALG_PRO_StaMinor BYL
[ Minor Stations ALG_PRO_StaMinor BYL
[<] Cardinal Leader ALG_PRO_Cardinals BYL
[<] Carcinal Stations ALG_PAO_Cardinals  BYL
[<] Pl Leader ALG_PRO_Cardinals BYL
< P Stations ALG_PAO_Cardinals  BYL
[<] E quation Leader ALG_PRO_Cardinale BYL -
4 = - nr — 7'

|‘ Al I Preferences... Close

37. <D> Apply.

S
k3
o
oy

38. Select Tools > Options > Factors and set the Text Scale Factor to Z00. (Don’t forget
to Apply.)
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39. <D> Apply on the Stationing dialog, then Close.

o
3
O
-

o
%
Al

£

+*
o
By

Note: Since you are in Pencil mode, the second set of stationing replaces the first set.

Note: The display of the stationing on the alignment honors the Text Factor as you can
see. In general, you use a text factor equal to the scale you plan to plot. When
reviewing data that you do not plan to plot, as you are here, you may choose a
different text scale to make the text more legible in the file.

40. Use MicroStation to Delete the Stationing.

Note: The stationing is made up of graphic groups, making it easier to delete.
41. Choose Geometry > View Geometry> Horizontal Annotation.
42. In the Horizontal Alignments Include field, select the SH52-H alignment.

You may either:
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¢ Use the target button next to the Include field and graphically pick the alignment,

Bt Vieew Horizontal Annctation Tl E e [P Veew Harzontal Annotation =] = ]
Man | Tabing | Syies W g [ St |
Appily Shhe Apph She Filnt
@ Asgned Ao & Assigned Ative
o - [ b |
[T — Hanzonial Skgrments Caga Forks
Incluce | Inchade: i‘ Inchede: ﬂ
Salacied Selecied Selected
Hame Dwacrga She Hama Desopt Sate Mame  Dess Side Hame Descapion Siy)
SHEIH  Stole Highwa 16_FRT
‘ m ' ) n '
| Dvplary As Complew Linestang | Divplary s Commphes Linmsting
Dwiplay Anrotme Display Arectehe
¥ Boem Poun 7| Poirts [ Poiniz
¥ O Akgrean EverePorty 7| Elprmara ¥ Onstbgremend. 7] Everd Pomls [¥] Erereris

O Asgemest Sukon Equaton Dipcones i dbgnment (] Stotion Equiations. [ Duplieates
¥ Elmesty Divel Dimanions #| Elemers [T P—

Rladiniy Tangorts | Try Stosneste Sxi Fadak 1 Tarmgents [ Top Allemate Sies

Chant Subtsagats Evtond Bayosd Emant Chauds 1] Sublangeniz [ Estend Beyond Elemest
Frananss Planaize

_Apply | | ioeacee Froprances Close Apphy Irheractive —Jﬁv&mﬂ! lL‘

Type the alignment name in the Include field (wildcards are allowed), or

Bt Vi Harszomtal Anevt ation e ]| B Ve Harzontal Aneotation = |
W g [ St | _ W g [ St |
Apphy Stke Appl Stuke
& Ausigned Ative Dvetwie 8 Kisigned Ative
[t ] = [
Hnazonial Adgrmenty Linga Pt Hnnzontal Adgrmenty Linga Pt
Inchide: 5524 4] ok +| Inchads 4] ke +|
-= Selmcied Sefecienl Sefeciend
Mame  Descrphon Sipe Hame Oeseapon Sy Mame D e Hame Descaphon Sy,
SHE2H  Stae Highwn  ALG_FRI
‘ m ' 4 " ' ‘ m ' 4 " '
| Dhivplay A Conpless Liresting | Diplay s Conples Lirestiing
Diaplay Areotshe Diaplay Areotshe
7| Poirts [ Painiz 7| Poirts [ Painiz
7| Onstigresent. 7] Everd Pomls [ B 7| Onstigresent. 7] Everd Pomls [ EMerieris
i digrmens  [7] Stotion Equafion. 7] Dugplicates i digrmens  [7] Stotion Equafion. 7] Dugplicates
| Elemnerss [ Dl Evenercmons: | Eheeneris [ Dl Evenercmons:
Radats Tl Tangenis [ Ty lemate Slyies Fiabak Tl Tangenis [ Ty lemate Slyies
Chauds 7] Subtangeniz [ Fstend Beyond Elemen Chauds 7] Subtangeniz [ Fstend Beyond Elemen
Pansiz Pansiz
[ oon Inversctive | | Preferences. | | Close | |E ool Ilmmﬁw Prefarences.. Chose
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¢ <D>in the Include field and choose Filter to pick the alignment from a list and select
Add and then OK.

Bt Vi Harzzanital Annotation [E=RICh ==

Wain | T | Siydes

Apphs Sie Filnt

8 Asoned Ative

Helo
g Ports
Irchude: ﬂ
—— Seleuied
Hame: Descrignon Sl Name. Descaplion 5ty

Bt Geometry Selection Filter ==
Nne :
Deseription: .
==

| Diplay s Conghe Limstinng
Selected

Available:
Diaplay Arrolate Name Desciiption Sile ;I Add > I Name Desription Style

AIFerts Fortz RampaH  Ramp & ALG_PRO
ampaH  Ram
¥ Doribgresnt (7] Everd Pnis ) Etenreris Hamz BH Hamz 5 ALG_PRO < Bemove
0 Algresent 7] Shion Euntins Dugplieans Ramp CH  Ramp C ALGPRO |E
| Elemeris [T T—— Ramp DA Ramp D ALE_PRO Al
SHT13NE-.. [10001011 C101.. ALG_PRO !
Rdias Vg iy At e SH1185B- SH118 Southboun ALG PRO__ | | none
Chonds Subiargens Eutend Begarnd Elemert SHEZH __ Stals Highway 52  ALG_PRO
alb-TeE alb-TeE LG_OT
Planaize \wall D-16F wiall D-16F ALG_OTHER
\all D-16-.._wall D166 ALG OTHER  ~
< . ] *

Aoohy Inversctive | | Preferences. | | Close |

Bt Vi Harzzanital Annotation [E=RICh ==

Wain | T | Siydes

Apphy Sivke
8 Asoned Htive

Descapion Sty
m ! " '
| Diplay s Conghe Limstinng
Diapley Arevtste
7| Poirts Painiz
7| Ondgresent. 7] Everd Pomls 7 Eerireris
il Algnment (7] Statice: Equations: Duphcaies
| Elamerns Daad Dianwervmons:
Radats Targerls 7 iy Msinate Sl
Chauds Sublangeniz Fstend Beyond Elemest
Pansiz

| spo ) Iresesstive | | Preferences,. | [ Chse |

43. <D> Apply and the alignment is annotated.

44. Window in and review the annotation.

N
0%9041'35“5
11.89"
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LAB 2 - Reviewing Roadway Design Data

Note: You may also <D> Interactive and then choose one piece of any alignment at a
time to annotate (whether or not it is currently active or displayed).

45. Choose Geometry > Review Horizontal.

Note: You can also right-click on the horizontal in the Explorer portion of the menu and

choose Review.

4 T

E Review Horizontal Alignment = | 5]
Geometry Project: 12345 SH1195H52 « Mode
Hoizontal Alignment. [speop <] ﬂ Curve Sets (@ Alignment Elernent

) i b Save As.
Project Name: 12345 SH119 SHE2 Interchange - Append...
Description: Alignments for SH119 SHS5Z2 interchanges L_______J
Horizontal Alignment Name: SHE2-H Display
Description: State Highway 52 Proposed Horizontal Alignment
Style: ALG_FRO :
STATION HORTHING EASTING L——Eﬂi——J
Element: Linear L__ﬂﬂg__J
POB 1) 99+84 . 26 291556 .35 133707 .22 =
PC | 99+96 .14 291556 .41 133719.11
Tangent Direction: N 89°41'35" E Select
Tangent Length: 11.89
First
Element: Circular
PC 3 99+96 .14 291556 .41 133719.11 ¢ Previous
PI ) 101+94 .25 291557 .48 133917 .21
cCoq ) 290561 .43 133724 44 Nehs
PT 3 103487 .24 291482 .58 134100.62
Radius: 995.00 Last
Delta: 22"°31'16" Right
Degree of Curvature(Arc): 545'30"
Length: 391.10
Tangent : 198 .11
Chord: 388.59
Middle Ordinate: 19.15
External: 19.53
Tangent Direction: N 89°41'35" E
Radial Direction: S 0718'25" E
Chord Direction: S 79702'47" E
Radial Direction: S 22°12'51" W
Tangent Direction: S R7747'09" E

Note: The Review lists all the information about the active horizontal alignment. This
report can be saved as a text file, displayed in the design file or printed if necessary.
You can also switch to a different alignment using the drop-down list at the top of

the dialog.

Important!

The Print command allows the report to be printed to any printer that can
be accessed on the current machine.

46. <D> Close when you are finished evaluating the alignment.

47. Choose Geometry > Review Vertical.
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Note: You can change Geometry Projects, Horizontal Alignments, or Vertical
Alignments using the drop-down list at the top of the Review dialog. You can also
use the target buttons to graphically identify alignments.

H Review Vertical Alignment = | 5]
P P Mod
Geometry Project  |[12345 5119 GHE2 e
Harizontal Aligrment: SH52-H v + @) Alignment avehs
Yertical Alignment: CHEY - Element |ﬁ|
ppend...
Project Hame: 12345 SH119 SHEZ Interchange - .
Description: Alignments for SH119 SHEZ interchange L—EEEEL—J
Horizontal Alignment Hame: SHEZ2-H . ]
Dezcription: State Highway 52 Proposed Horizontal Alignment L__Eﬂi__J
Style: ALG_PRO = err—
Vertical Alignment Hame: SHE2-V Help
Description: SHSZ2 Vertical
Style: ALG_PRO Vert
STATION ELEVATION Select
Element: Linear First
POB 99+84 .26 E161.61
PVC 99+97.00 E1g1.59 ;
Tangent Grade: —-0.18 sdhileiiovs
Tangent Length: 12 .74 et >
Element: Parabola
PVC 99+97.00 5161.59 Last
PVI 100+12.00 E161.56
PVT 100427 .00 5161.59
VLOW 100+10.29 E1g1.58
Length: 30.00
Entrance Grade: -0.18
Exit Grade: 0.23
r=1{g2-gl )~ L: 1.36
K=1~- (g2 -gl ): 73.72
Middle Ordinate: 0.0z
4 m 3

Note: The Review lists all the information about the active vertical alignment. In this
case, the vertical is the top of wall elevation.

48. <D> Close when you are finished evaluating the alignment.
49. Continue to review other alignments as desired.

50. Select Tools > XML Reports > Geometry.

51. Select the SH52-H alignment.

As described earlier, you may either:

¢ Use the target button next to the Include field and graphically pick the alignment,
¢ Type the alignment name in the Include field (wildcards are allowed), or
¢ <D> in the Include field and choose Filter to pick the alignment from a list.

52. Toggle on Include Vertical Alignments.

53. Toggle on Active.
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54. Toggle all other options off.

H Geometry Report =] = =]
Horizontal Alignments Cogo Points
Include: ﬂ Include: ﬂ
Selected: Selected: IM

MNarme Description Syl MNarme Description Syl Filter...
SH52H State Highwiay 5. AL Preferences... |
Tlp

4 1 3 ] 1 3

V| Include Yertical Alignments
Al @ Active

Lirnits
Include Cant Alignments Station
) Al Active

0+00.00
Include Yertical Event Points

N NES

0+00.00

Include Haorizontal Event Points

55. <D> Apply.

Note: When you create a report using one of the XML Report commands, an *.xml data
file with the results is created in the user’s Local Settings\Temp folder. This XML
file is formatted in the Report Browser using an XSL style sheet, or format. Most
reports have a default format, but you can choose between other formats as desired.

56. In the Report Browser that appears, available formats are listed on the left side. Choose the
format: Geometry > HorizontalAndVertical AlignmentReview.xsl.

Note: All XML reports use this same browser, so the folder structure at left lists all
different types of reports. Here, you are looking at an alignment, so you choose a
report format from the Geometry folder. If you are reporting on Stations and
Offset, you would use formats from the StationOffsets folder, and so on.
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57. Review the report.

File Tools Help

|C:\Program Files\B entleytInRioads Group V.3%ML Datat

‘=5 Geometry

7] Areausl

ControlLineData sl
HorizontalblignmentandE vents x5!
HorizontalblignmentCurveS etReview sl
HorizontalblignmentDats,is|
HorizontalblignmentL engths xsl
HorizontalblignmentReview. sl
HorizontalblignmentReviswASCL

e e )

HorizantalE lements<r2 el
HorizantalE vents usl
HorizontalinterpolatedSlews xsl
ListCoordinates. sl
ListCoordinatesStation sl
PrafileStationE lsvation. ksl
PrafileStationE levationaSCIL xsl
ProjsctAlignmentListing sl
ProjsctAlignmentListingDtails sl
SettingOutT able el
SlewDiagram.ss|

SlewDiagraml egacyFomat xsl
Traverse. sl

TraverseCurveASCIL xel
TraverssCurvedSCI2 sl
TraverssCurvedSCI3 sl
TraverssPaints sl
Verticalblignment3PercentGrade xsl
VerticalblignmentAndE vents el
VerticallignmentFevisw xsl
VericalblignmentFeviswASCl ksl
VerticalblignmentSightDistanceRevisw xsl
VerticalE vents usl
VerticallnterpolatedSlews xsl
VerticalSlewDiagram sl

e e o o o

L

=

ages
71 IntersectingblignmentStations
(] LegaiDescription

(7] LightRaiManufacturing

(] MapCheck

(71 Dbsolete

Note: Ifyou right-click a format and choose Style Sheet Help, a dialog will pop up

Horizontal
Description:

Element: Linear
POB (1)
PC 0
Tangential Direction:
Tangential Length:

Element: Circular

PC ()

3 P 0
cc ()

PT ()
Radius:

Delta:

Degree of Curvature
(Arc):

Length:

Tangent:

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:

Tangent Direction:

- Element: Linear

Horizontal Alignment: SH52-H

Horizontal Style: ALG_PRO

Station

Northing

State Highway 52 Proposed Horizontal Alignment

Easting

99+84.26
99+96.14

N 89°41'34.86" E
11.887

99+96.14
101+94.25

103+67.24
995.000
22°3116"
5°45730"

391101

198.108

368.588

19.154

19.530

N 89°41'34 86" E
S0°1825.14"E
§79°0247.31"E
§ 22°1250.52" W
S67°4T09.48"E

291556.35
291556.41

291556.41
291557.48
290561.43
291482.58

Right

133707.22
133719.11

133719.11
133917.21
133724 44
134100.62

describing the data required to complete that particular format.

Important!

58. Choose Tools > Format Options.

Format Options

Mode
MNarthing/Easting

Elevation

Precision Format

ni2 hd
0123 hd

Angular Degrees

Slope:

Use Alternate Slope if Slope Exceeds:
Alternate Slope:

Linear

Station

Acres/Hectares:

Area Units:

Cubic Units:

[XE | [s0% |
[XE | [zm |
[z -]

[1z  v] fssresss <]

01 hd

01 hd

Close
Help

=] fo | [ase mmssst v ] [ Incluce Angular Suffix

1} «| [ Convertto Cubic'ards

Direction: |Bearmg5

| fore | [odermmsssr ¥

Face. Right Face -

Es

(Tl

Just like in the Review command, reports may be printed directly from this
dialog. Select File > Print to access this function.

Yetical Observation:  [zgpity -

Note: Much of the formatting of the report can be modified on the fly by changing the

settings in this dialog box.

Page 46

Colorado Department of Transportation



Bridge Essentials Using InRoads XM

LAB 2 - Reviewing Roadway Design Data

59. Change the Northing Easting Precision to show four decimals.

Format Options

INDnhimg;‘Eaahng

Format

Use Alternate Slope if Slope Exceeds
Alternate Slope

Linear

Station

Acres/Hectares

Area Units

Cubic Units:

j |ddd“mm‘sg 5" ﬂ [~ Include Angular Suffix

Elevation 0123 Zl
Angular Degrees ~] o
Slope: |D12 j |SD% j

0.00%

[or2

Bl

0123 hd

[or2
01
01

[i] | [~ Convertto CubicYards

- |sa+as 58

-

=

-

Direction |Bearmga

Face

=] fore

Right Face hd
Yertical Observation ’m

j |ddd“mm‘saa“ j

Es

Close
Help

File Toals Help

[C:\Program Filss\Bentley\InFioads Group V8 3%ML Datat,

{3 Geometry

L] Areanl

v ControlLineData.x:!

] HorizontalblignmentindE vents. es!

1] HorizontalblignmentCurveS etReview. sl
4] HorizontalblignmentData.ss!

L] HorizontalblignmentLengths.ss!

L] HarizontalblignmentReview.es!

v HorizontalblignmentReviewdSCll xsl

1) HorizantalblignmentSuperelevationRieview.us!
HorzontaldndyerticaldlignmentRevies. xs|

¥H| HonzontalETements | able. e

'_ HorizontalElementsi vz xsl

4] HorizantalE vents sl

1{] HorizontallnterpolatedSlews. usl

ListCoordinates. xsl

ListCoordinatesStation. ksl

1] ProfileStationElevation xsl

1] ProfileStationElevationASCll.usl

1{] Projectblignmentlisting. us!

1] ProjectdlignmentListingDetails. us|

i) SettingOutT able.xs|

] SlewDiagram.xsl

1] SlewDiagramLegacyFomat sl

] Tiawersesl

1] TraverseCurveASCllusl

L] TraverseCurvedSCl2.xsl

L] TraverseCurvedSCl 3usl

] TiawersePaints.ss|

'_ Werticaldlignment3PercentGrade. xs!

'_ WerticaldlignmentindE vents. ks|

'_ WerticaldlignmentReview. xs!

'_ WerticallignmentReviewaS Tl sl

'_ WerticaldlignmentSightDistanceReview. xs|

\i] VerticalE vents.xsl

1) VetticallnterpolatedSlews. ksl

i) VerticalSlewDiagram.ss|

21 Images
Intersecting&lignmentStations
LegalDescription
LightRiailManufacturing
MapCheck.

71 Obsolete

[

PEE

T

Horizontal Alignment: SH52-H

Horizontal
Description:

State Highway 52 Proposed Horizontal Alignment

Horizontal Style: ALG_PRO

Element- Linear
POB (1)
PC 0
Tangential Direction:
Tangential Length:

Element: Circular

PC ()
Pl ()
cc ()
PT ()
Radius:

Delta:

Degree of Curvature
(Arc)

Length:
Tangent:

Chord:

Middle Ordinate:
External-

Tangent Direction:
Radial Direction
Chord Direction
Radial Direction-

Tangent Direction:

Element: Linear

60. <D> Close on the Format Options dialog.

61. Close the Report.

Station Northing Easting

m

99+84 26

99+96 14

N 89°4134 86" E
11.887

291556 3503
291556 4140

133707 2214
133719.1081

99+96 14
101+94 25

291556 4140
291557 4754
290561 4282
291482 5774

1337191081
133917 2128
133724 4392
103+87 24 134100 6164
995 000
22°3116" Right
5°45'30"
381101
198 108
388 588
19.154
19.530
N 89°4134 86" E
50°1825 4" E
S79°024731"E
§22°1260 52" W
S 67°4T0948"E
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62. Back in the Geometry Report dialog, <D> in the Include field and key in Wal/*to select
all the Wall alignments.

H Geometry Report =] & ==
Horizontal Alignments Cogo Points
Include: Include: |—
Selected: Selected:
MNarme Description - MNarme Description Syl Filter...

wall D-16-E wall D-16-E
Wwall D-16-F Wwall D-16-F
Wwall D-16-G Wwall D-16-G
wall D-16-H wall D-16-H
Wwall D-16- Wwall D-16-

wiall D-16-) wall D-16-)
4 1 3 ] 1 3

L Freferences...
Help

V| Include Yertical Alignments Interval: (5000
Al @ Active Uil
Include Cant Alignments Station

All Active
0+00.00

Include Yertical Event Points

N NES

0+00.00
Include Haorizontal Event Points

63. <D> Apply.

In the Report Browser, note the reports now shows each of the wall alignments.

Eile Tools Help

|E:\nglam Files\BentleyynRoads Group WE.9WwML Datal a
= Geomety A Alignment Name: Wall D-16-E
Aj breaxs! Alignment -
AQ) ControlLineD ata. ksl Description: WaDARE
A HorizonlallgnmentAndE venls Alignment Style: ALG_OTHER
Al HorizontallignmentCurveb stReview. ksl Station Northin Eastin
.E HorizantalalignmentD ata. sl 9 9
& Horizontalblignmentl engths.xs! 4
.E HorizorkaldlignmentR eview, ksl Element: Linear
A]] HorizontalblignmentRevismdSCI1 ksl POB () 0+00.0 291347.3336 1342435728
% :orizun:aihi‘r\v}me‘ntsli?elelevatgonﬁevielc:l.xsl PC () 04195 291340.0112 134261.6255
Af] HorizonlalindverticalblignmentRevie xsl k £ 8
& HorzontalElementsT able. ¢ Tangent\alIDlrectmn, S67°4T09"E
&1 HorizonlalElements<yZ.xsl Tangential Length: 195
&]] HorizontalE verts. xsl
A] HorizortallnterpolatedSlews. xs! £ Element: Circular
E__ tistgﬂﬂf:!"ﬂt%;ﬂ_ | PC 0 0+195 2913400112 1342616255
et PI 0 04335 2913347020 1342746262
&i] FrofileStationElovation sl
&7 ProfieStationElevationdSCILks! cc () 2913567191 1342684456
Aj] ProjectélignmentListing.xs! PT () 0+434 2913459994 134282 9674
i_ zro\ecvu-\lig:m:lnlus‘tingDeta\\s.xsl Radius: 18.0
Af] SettingOutT able.xsl A o
&7 Slewbiagiam s Delta: 75°4628" Left
A] SlewDiagramLegacyFomat sl Degree of Curvature 317°2831"
Aj] Traverse sl (Arc):
A7 TrawerseCurveASCLes| Length: 239
% Pav&rseguw:ég:gxs: Tangent: 14.0
raverseCury Ll X
&7 TraversePaints.ssl Clids 27
.i YerticaltlignmentPercentGrads xs| Middle Ordinate: 3.8
.E&; WerticaltlignmentandE vents. ksl External: 48
E__ :E”icamig”mg"‘:E"iex:;‘m ; Tangent Direction: S 67°4T09" E
Ad VerticalalignmentHevie sl 2 ‘. W
] VerticalbligrmentSigh!DistanceFevisw 15! Fodigf Dirsellon’sy, 92227500
&7 VerticalEvents. sl Chord Direction: N 74*1937" E
‘:‘__ WVerticallnterpolatedSlews. xsl Radial Direction: S53°33W'E
‘w '?-m VerticalSlewDiagram vl & Tangent Direction: N 36°2622" E =

64. Close the Report Browser when you’re done reviewing the report.

Lab 2.3 - Using InRoads Evaluation Tools

Next, you will be creating profiles and cross sections to analyze geometry and surface data
provided by Roadway Design. This includes annotating information on the profiles and cross
sections. For this annotation the text scale factor is applied to all the text, ticks and offsets for
the cross sections as well as profiles.
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Note:

1.

Each time you create profiles or cross sections, you create a new set and it is given
a name, which by default is derived from the alignment name with a counter on the
end. Later, you will use this set name when identifying the profile or section set to

view, annotate, etc.

For this example, set the Text Scale Factor to 40.

E Options

=)= =

Frecision

Tolerances

General

Units and Format I Geometry |

i Abbreviations I Rail

Sight Digtance |

Text Scale Factor: 40,0000 I_‘ [ Help ]
Cell Scale Factar: 100.0000 —ml!
Line Style Scale Factor: 100 0000 J

I Apply i Freferences... ] [ Cloze ]

2. Choose Evaluation > Profile > Create Profile.

3.

B preferences

Hame:

==

10x Vertical
10 ert_Drain
Tx Wertical

B Vertical
Bvert_Drain
iy

Default
55 Drain

Preference '2x Vertical' loaded

Cloze

<D> Preferences and Load the 2x Vertical preference.

4. <D> Close on the Preferences dialog.
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5. Inthe Surfaces area, toggle on both the existing ground and SH52.

E Create Profile

@ Create Profile

Source
Include
Offsets
-{Z7 Contrals
{27 Awes
-2 Grid

= = |
Fet Name: wiall D-16-L
Direction Exaggeration
@ Left to Right Vericak 20000
*) Right to Left Horizontal: — 1.0000
Surfaces:
Object Mame
Default E
Latiicting Ciound 5 Al
['_Finizhed-Grade B
+ | I Mone I
I Apply I IPre[erences...] I Cloze I I Help

6. <D> on the Source branch on the left of the dialog.

7. Make certain Alignment is toggled on and set to Wall D-16-L.

E Create Profile

23 Create Profile

----- Offsets
{7 Controls
D Ames
D Grid
-7 Details
{20 ASCI

Create:
@ Alignment:
~) Graphics
Alignment:

) Multipaint
Alignment:

) ASCI File

Window and Data =

=)= =

Apply I IF're[erenc:es... I I

Cloze I I Help
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8. <D> on the Include branch.

E Create Profile

{23 Create Profile [Clirossing Featues
: General [ Projected Features
Bandwidth

Left Offset: 0.00
Fiight Offzet: (000

Clip Features

[ Display Planimetrics

[ Show D ata Dutside Elevation

(=l = s
#
]
3 Inzide Band
Outzside Band
I Apply I IPre[erences...] I Cloze I I Help I

Note: If you want to display crossing features on your profile like pipes or utilities,
toggle on Crossing Features. These features must first exist in the surface(s)
you’re profiling. The feature’s style controls if the feature can be shown on the

profile.

Note:

If you want to show features that fall outside the profile window, toggle on

Projected Features. This will show the orthogonal projection of the features onto
the profile. You also have the option of specifying a Bandwidth to either side of the
profile to project the features.

9. For this exercise, leave these options toggled off.

10. <D> on the Controls branch and toggle off all Controls.

E Create Profile

23 Create Profile
----- General
----- Source
----- Include

D Grid
-7 Details
{20 ASCI

1000.00
0.00

From Cogo Paints

0+00.00
2+68.00

0.00

50.00

Example

From Fegression Points ao-?-rmm
B Ll A s aatans aa it g had it s a o
#
#]
#
#]
I Apply I F're[erences...] I Cloze I I Help
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Note: The Elevation option is used to set absolute values for the left axis. With it off, the
left axis elevations are determined by the high and low elevations of the surfaces.
The Station option allows you to create a partial profile. With it off, the entire
alignment is profiled. The Window Clearance option is used when you want to add
grid to the top or bottom of the profile for annotation, which we do not need here.

11. <D> Apply and <D> a clear area in your design file when prompted to Identify Location.

Note: This is the location of the lower left corner of the profile grid, so make certain there
is room above and to the right of the point you select. You do not need to click near
the horizontal alignment.

The profile is displayed with the two surfaces showing. Offsets can also be shown on the
profile.

12. Use MicroStation to delete the profile.

13. Under General, highlight the existing ground surface and choose Properties.

ESUrlace Properties =] & ==
Advanced
Surface: 12345 existing grour +
Crozs Sections ]
Hel
Symbology: IT_Existing_Ground vH:| [ Use Features Only lLJ
Prafiles
Symbology: IT_Existing_Ground v] |:| [ Lock Symbologies
I olor  Offset Distance Symbalogy Color
1 a0 D_SURFACE_1 - E] Defaul -]
Z om = 12 g Deefault -]
3 om Defaul J[] 1 oo Deefault -]
4 om Defaul S[] 12 oo Deefault -]
5 om Defaul ] 12 oo Deefault -]
& oo Defaul S[] 14 oo Deefault -]
I om Defaul J[] 18 oo Deefault -]
& onm Defaul S[] 18 oo Deefault -]
[ Apply ] I Cloze I

14. On the Advanced tab of Surface Properties, set Offset 1 to -Z.50 and the Symbology to
D_Surfacel.

Note: A negative offset is to the left of the alignment.
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15. <D> Apply.

16. Toggle the Surface to 12345 SH52 and select Properties.

E Surface Properties

Main | Advanced

=)= =

Crozs Sections

Sutace: | 12345 5HE2 -

Sumbology: [)_Finished Grade

Prafiles

Symbology: [_Finished Grade

v] |:| [ Use Features Only

v] |:| [ Lock Symbologies

Offset  Distance

Symbalogy

Help

Caolar

17. On the Advanced tab, Set Offset 1 to Z.00 and the Symbology to D-Surface3.

18. <D> Apply then Close.

19. Choose Offsets on the Profile dialog.

1 % om et ~|[]
2 Diefault - 10 poo Defat v |:|
3 om Defait <[] T oo et ~|[]
4 om Defait <[] 12 om et ~|[]
5 om Defait <[] 12 om et ~|[]
& oo Defait <[] % om et ~|[]
I om Defait <[] % om et ~|[]
& onm Defait <[] & nm et ~|[]
[ Apply ] I Cloze I

E Create Profile

23 Create Profile
General
Source
Include
- g Offsats
-2 Contrals
A0 Awes
-2 Grid
-2 Details

[E=R(E=R(E=<D
Offsets:
[ bject | Olffset | Mame |
Offset 1 i) D_SURFACE_Z

zet 0.00 Drefault
[ Dffset 3 0.00 Default
[ Dffset 4 0.00 Default
[ Dffset & 0.00 Default
[ Dffset & 0.00 Default
[ Dffset 7 0.00 Default
[ Dffset & 0.00 Default
[ Dffset 9 0.00 Default
[ Dffset 10 0.00 Default
[ Dffset 11 0.00 Default
O Dffset 12 0.00 Default
O Dffset 13 0.00 Default
[ Dffset 14 0.00 Default
[ Dffset 15 0.00 Default
[ Dffset 16 0.00 Default

I Apply I IPre[erences...] I Cloze I I Help

20. Set the Surface to 12345 SH52 and toggle on Offset 1.
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21. Set the Surface to 12345 existing ground for interchange and toggle on Offset 1.

H Create Profile =] & ==
@ Create Profile Surface: 12345 existing grour =
: General Dffsets:
Isnoc:TL:Zee ject |foset |Name | |

% Difssts [ Offset 1 -1.50 D_SURFACE_1
£ Controls zet 0.00 Drefault
1 Awes O Offset 3 0.00 Default
1 Gid ) Ofset 4 0.00 Default
[ Details [ Offset 5 0.00 Default
{20 ASCI [ Offset & 0.00 Default
[ Dffset 7 0.00 Default
[ Dffset & 0.00 Default
[ Dffset 9 0.00 Default
[ Dffset 10 0.00 Default
[ Dffset 11 0.00 Default
O Dffset 12 0.00 Default
O Dffset 13 0.00 Default
[ Dffset 14 0.00 Default
[ Dffset 15 0.00 Default
[ Dffset 16 0.00 Default

] F're[erenc:es...| | Cloze | | Help |

22. <D> Apply and <D> a clear area in your design file when prompted to Identify Location.

23. Window in close to the ground surface on the profile.

Note: The profile now shows two lines for the existing ground and two lines for the
proposed. The existing ground is shown at the wall centerline and 1.5’ in front of
the wall. The proposed ground is shown at the wall centerline and 1.0’ behind the
wall. You can use profile offsets to set the bottom of wall elevations (e.g. if the toe
of wall is 1.5 feet in front of the wall face, you can copy that offset line down by
1.5' (or whatever the vertical exaggeration requires) to get the top of the footing.
Dropping it 3 feet will provide the minimum bottom of footing).

24. <D> Close on the Profile dialog.
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25. Select Geometry > View Geometry > Active Vertical.

You may instead want to display and annotate the vertical alignment.

26. Select Geometry > View Geometry > Vertical Annotation.

27. Load the Other preference.

E Preferences (=3

coot

Secondary

Preference 'Other’ loaded

E Wiew Vertical Annotation

Main | Faints I Curves I Tangents I Affixes|

Horizontal Aligrment: [wia) 0-16:L - ﬂ
Yertical Alignment [y D16-L - ﬂ
Profile Set: ‘wiall D-16-L - ﬂ

Lirnits
[ Station
0+00.00

*
2+68.00 #|

[ Apply ] | Preferences... | [

Cloze
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28. <D> Apply.

T .

29. Review the annotation on the profile. You may need to change the Text Scale Factor using
Tools > Options > Factors. If you <D> Apply again, the original annotation is deleted
and the new annotation is placed.

30. <D> Close when done.

31. Right-click on the SH52-H alignment in the Explorer part of the InRoads menu and choose
Set Active.

32. Create a profile for this alignment using the same steps as shown above, except only toggle
on the existing ground surface.

33. View the vertical annotation, using the Proposed preference.

EViewVerlicalAnnotation =] & ==
Main | Faints I Curves I Tangents I Affixes|
Harizontal Alignment: ﬂ
Yertical Alignment: | gH52: v |
F‘rofile Set: SHE2-H - | 4 I
Lirnits
[ Station
59+84 25 #|
13443000 #|
Apply ] [ Freferences... ] [ Cloze
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Note: When more than one profile exist in the MicroStation file, you can tell InRoads
which one to use for annotation by selecting it from the drop-down list or by using
the target button and selecting it graphically.

=]
! £
L=l
Day
&la
=115
2
=l
o
>

.29
L
I
=&
=z
aD
-
ald
=

The vertical alignment for SH52 does not currently show the location of the bridges. This can
be accomplished using Event Points as shown below.

34. Verify SH52-H is still active.
35. Select Geometry > Horizontal Curve Set > Events.

36. Toggle on Add Vertical Event Points.

E Harizantal Events =] = =
Define By: Single Paint -
Add Az Locate By
Cl
@ Station and Dffzet Mame: lij
_ Morthing and E asting Morthing:  .og & lﬂj
~) Cogo Paint Easting:  poo

~ Alignment Point to Cogo

Station Offsets

93+84.26 #| /| [ooo #|

Style | Default -
135+00.00 #| /| [ooo #|

Important!  Adding event points results in a modification to the *.alg file. In order to
make this type of edit, you will need write access to the alignment file
being used in the geometry project. This file is typically located in the
Design group’s InRoads folder and often has restricted access. If direct
access is not granted, someone fron the Design group will need to add the
event points for you. Either way, communication with the Design group is
critical.
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37. <D> the Snap icon on the MicroStation Status bar and choose Intersection.

Button Bar
AccuSnap
Multi-snaps

Mearest
®  Keypoint
Midpoint
Center
Origin
Bisector
Tangent
Tangent Point
Perp
Perp Point
Parallel
Paint Through
Paint On
Multi-snap L

Multi-snap2
= Multi-snap3.

38. <D> the Target button in the Locate By field on the dialog.

B Harizontal Events o= ==
Define By, Single Faint -
Add As Locate By
C
@ Station and Dffset Marne \L‘
Northing and E asting Morthing:  p.op + Help
Cogo Point Easing oo
Alignmert Point to Cogo
Stalion Dfisets
99+54.26 #| [om #|
Style: | Default -
VI Vertical Event Fointd . #  [ooo |

39. Hold down your <Ctrl> and <Shift> keys on your keyboard and move your cursor to the
intersection of the SH52 and Wall D-16-K alignment.

Note: <Ctrl> and <Shift> can be held down any time you want to use AccuSnap within
an InRoads command.
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40. When the two alignments highlight with a yellow X at the intersection, <D> to select the
location.

The coordinates of the intersection are entered in the dialog.

H Harizantal Events =] = =
Add Az Locate By ]
Cl
@ Station and Dffzet Mame: I&I
Morthing and E asting Morthing: 291 245, 41 & I&I
Cogo Paint Easting 13457892
Alignment Point to Cogo
Station Offsets
55+84.26 #| | oo #|
Style: | pafaylt -
| Add Vertical Event Points 50 J n.oo J

41. <D> Apply to add the event point.

H Harizontal Events

Define By: Single Paint i

Add As
@) Station and Offset

Morthing and E asting
Cogo Paint

Alignment Point to Coga

Laocate By
M amne:

Harthing: 201 245, 41
Easting: 13467592

Station

Offsets

93+84.25 #| (oo +
135+00.00 #| [0 +

Compute Elevation from Active YWertical Alignment

Style: | Default v

| Add Vertical Event Paoints

Events

Method  Station Offzet Morthing E azting Elevation  Style
S+0 110+11.91 0.00 29124641 13467892 0.00 Default

4 I 3

Edit... || Delete || Report...
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42. Repeat this process for the location of the intersection of SH52 and Wall D-16-L.

~) Morthing and E asting
") Cogo Point

~ Alignment Point to Cogo

Stle: [ pefaylt hd

£dd Vertical Event Points

E Harizantal Events [ @ ==
Define By: Single Paint -
Add Az Locate By ——
Cl
@) Station and Offzet Mame: &J

[ Compute Elevation from Active Wertical Aligrment

Northing: 231 246,41 + | Hep |

Easting 13457892

Station Offsets

99+54.26 4| [ooo +|
135+00.00 4| [ooo +|

Events
M Station Offzet Marthing Easting Elevation  Style
S 110+11.91 (.00 291246.41 13467892 0.00 [ efault
I S 111+29.96 0.00 291201.78  134788.21  0.00 [ efault 1
— — —
Edit... I I Delete I[ Fepatt... I

43. <D> Close when you have both Event Points located.

44. View the vertical annotation for SH52, again using the Proposed preference.

Note: The last used preference remains active in a dialog until another one is selected or
you close InRoads, so you should not need to load it this time.
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The locations of the intersecting alignments are annotated on the profile as Event Points.

WFL=10SH30.00
EL.=519E.41"

=110H+11.9)
=111+29.96
EL.=5187.31

EVN
G-
( EYNT

.29
L
I
=&
=z
aD
-
ald
=

Next, you will create cross sections.

45. For this example, set the Text Scale Factor to 40.

E Options =] & ==

Precision eral Units and Format I Geometry |
Tolerances Abbreviations I Fiail I Sight Digtance |
I Teut Scale Factar: 40,0000 [ Help ]
Cell Scale Factar: 100.0000 !
Line Style Scale Factor: 100 0000 J

l Freferences... ] [ Cloze ]

46. Choose Evaluation > Cross Section > Create Cross Section.
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B preferences

M ame:

10H 5 120" wide

20H 10 120" Wide
20H 10 200" Wide
40H 200 160" Wide
A0H 200 240" Wide

40H 200 320" Wide
coot

e

Preference 'Stacked 20 per column' loaded

48. Set the Offsets to -200 and 200.

49. Toggle on both surfaces.

47. Load the Stacked 20 per column preference.

E Create Cross Section

5 Create Cross Section
----- g General
----- Source
----- Include
{7 Controls
(7 Custom
-7 Layout
D Ames
D Grid
-7 Details
{20 ASCI

(=l = s
Set Mame: SHE2H
Create: Wwindow and Data =
Interval: B0.00 L3 |
Left Offset: 200,00 +]
Right Offset: 200.00 +|
Wertical Exaggeration: 2 noon
[ Show D ata Dutside Elevation Rangs
Surfaces:
Object Mame
Jt WJ" Bl
@ 12345 exizting groun... T_Existing_Ground Bl
<] 12345 5HE2 D_Finished-Grade Bl a1
Mone
[ Apply ] [Pre[erences...] [ Cloze ] [ Help

50. <D> on the Include branch at left.
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51. Toggle on Components.

E Create Cross Section =] & ==
5 Create Cross Section Surface
General [ Crossing Features
Y Inlud [ Adjust Range
antralz [ Projected Features
10.00 -
-
10.00 1
[ Annotation
[TV olumes
Storm and Sanitary
[ Crossing Structures
[ Projected Stuctures
10.00 -
-
10.00 1
I Apply I IPre[erences...] I Cloze I I Help

52. <D> on Controls > Plan Display.

53. Toggle on the Planimetric option in the Symbology branch.

E Create Cross Section =] & ==
5 Create Cross Section [T] Planarize
""" General Elevation: 000
----- Source .
----- Include

425 Controls

Lirnits

-7 Details
{20 ASCI

Symbology:

Object Mame
Flanimetric InRoads_Misc B!
[&rIMEC 2 Taton |
InRoads_Misc BYL
[ Structure Band InRoads_Misc Bl

|lF're[erenc:es...] I Cloze I I Help I

Note: The planimetric option displays a MicroStation element showing where each cross
section is cut.

54. <D> Apply.
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55.

56.

57.
58.
59.
60.
61.
62.

<D> in a clear area in the design file. Like the profile, you are identifying the lower left
corner for the display, so make certain you are in an area that is clear above and to the right
of your <D>.

999999 ) Ny
DD

t)t)t]t)t]t]ili]“‘l‘l‘qu*q*111

*1|itttiittt

Fit your MicroStation view and notice the planimetric lines. You can see that by default,
cross sections are cut perpendicular to the active alignment. In a later section, you will
learn to cut the cross sections on a skew.

Use MicroStation to delete the cross sections and the planimetric lines in the plan view.
<D> on Controls > Limits.

Toggle on Station.

Set the Start Station to Z16-+00.00.

Set the End Station to 22.1-+50.00.

<D> Apply.
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63. <D> in a clear area in the design file.

t)tl*lllill\*)*)t)*l*l*)

64. Fit your MicroStation view and notice the planimetric lines.

,;, ,/

Note: Using the Station Limits allows you to cut sections for just a portion of the
alignment.

You can zoom in and out of the cross sections to review them, or you can use a viewer that will
automatically zoom into a selected cross section.
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65. Choose Evaluation > Cross Section > Cross Section Viewer.

66.
67.

68.
69.

70.
71.

ECIDSS Section Viewer =] & ==
Crozs Section Set: Cross Sections: _
= Cloze

i +] #| [108.0000 - e )
106+50.00

Horizontal Alignment: SH52-H 107+00,00
107+50.00

Zoom Factar: 1.5000 108+00.00 =
View: 108+50.00

e 109+00.00

Movie Mode 1?3:3888

Time: 1,00 5 [ Fun 110450.00
111+00.00 S

The viewer allows you to view cross sections by set. If you have more than one set of
sections in the file, you can use the drop-down to choose the set you want to view, or you
can use the target and <D> inside one of the sections. If you are zoomed out far enough,
you will see a box drawn around the set of sections currently shown in the Viewer.

<D> on any one of the sections in the list.

With only one MicroStation view open, the Viewer automatically uses it to zoom into the
section selected. If you have more than one MicroStation view open, you are prompted to
select the view with a <D>.

TIA. Wil

Change the Zoom factor to Z.0000 and choose another section.
<D> Run.

Just as before, with only one MicroStation view open, the Viewer automatically uses it to
zoom into the sections, but this time it automatically scrolls through the entire set. If you
have more than one MicroStation view open, you are prompted to select the view with a
<D>.

Note: <Esc> on your keyboard stops the viewing process.
<D> Close on the Cross Section Viewer.

Window in to any one of the sections.

|
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Note: The lifts, curb and gutter, etc. are components, which were turned on before
cutting sections. Design surfaces are made up of these components, as well as
features and triangles.

72. Select Evaluation > Cross Section > Update Cross Section.
73. Set the Cross Section Set to SH52-H.

74. Set the Mode to Display Off.

75. Select the Components branch at left.

76. Highlight the 12345 SH52 surface.

77. Right-click in the component list and <D> Select All.

78. <D> Apply, then Close.

h Update Cross Section =] @ e
Cross Seclion Set Mode: ()Refresh () Display On
| sHszH s s Stop: 135+00.00
& Update Cross Sectian Surface
General Name Description
[12345 sH52 Created from roadw... |

rossing Features
Projected Features
Storm and Sanitary

Component:
MName Style = ﬂ
n E
(4 selectall Curl+A "
iy Select None Cirl+N
] Invert Selection
= iz
< 1l »

l Apply I Close II Help J

A NEEERNY

A e

Note: The cross sections now show only the triangulated surface for SH52. Components
may be turned on and off as desired using this procedure.
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79. Use MicroStation to Delete the cross section set and the planimetric lines.
Note: Sections can be cut along any alignment, not just a highway alignment.

80. Using what you have learned, cut 25’ sections along Wall-16-L that are 20’ wide on either
side.

PN BN BN BN

i

k

- i
: \\\ 3
X

3

= &
S %S
= P

81. Review the sections.

82. Use MicroStation to Delete the cross section set and the planimetric lines.

Chapter Summary::

e Surfaces may be reviewed graphically by viewing the perimeter, triangles and/or contours
among other surface displays.

e Horizontal alignments may be viewed graphically along with their stationing and
annotation.

e Horizontal alignments may also be tracked as a review tool.

e Reports for horizontal alignment can be generated with the Review commands or with the
XML Report command.

e With a horizontal alignment and surface, you can generate a profile and annotate a vertical
alignment.

e With a horizontal alignment and surface, you can generate a set of cross sections to review
the data.
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Alignments are reference points that are used to relate the design world to the real world. The coordinates that
make up the alignment are located at the construction site and measurements for design elements are taken
from these coordinates.

In this lab, a horizontal and vertical alignment is created that represents the new flowline for a drainage
channel. The new flowline must match the existing flowline horizontally and vertically at the beginning and
end of the alignment as well as at an inlet structure in the middle.

Chapter Objectives:
e Import a horizontal alignment from a graphic element.
e Add a horizontal curve to the alignment.
e C(Create a profile.
e Define a vertical alignment.

The following files are used in this lab:

e C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

e C:\Projects\12345\Bridge\Drawings\Reference Files\12345BRDG Model-Drain.dgn
e C:\Projects\12345\Bridge\Drawings\Reference Files\12345BRDG_Prof.dgn
e C:\Projects\12345\ROW_ Survey\InRoads\DTM\12345 Drain

Lab 3.1 - Draw Graphic Elements for the Horizontal Alignment

There are numerous methods for entering horizontal alignment data into InRoads. Most of
these methods are designed for survey and roadway geometry. Because this lab is not
concerned with roadway geometric design criteria, the alignment can be laid out graphically
then imported into inRoads.

Section Objectives:

¢ Create MicroStation graphic elements that represent the alignment.
¢ Create a complex chain from those elements.

¢ Import the graphic as a horizontal alignment.
¢

Change the direction of the alignment, if needed.
1. Start MicroStation and InRoads using the 12345BRDG_Model-Drain.dgn file.
2. In the main InRoads dialog box, verify that the CDOT_Civil.xin is loaded.
3. From the InRoads menu bar, select File > Open.

4. Navigate to the C:\Projects\12345\ROW_Survey\InRoads\DTMN\ directory and
open the 12345 Drain file

Colorado Department of Transportation Page 69



LAB 3 - Working With Alignments Bridge Essentials Using InRoads XM

5. Using the MicroStation view controls, zoom into the area shown in the illustration below.

/

=C)

6. From the CDOT Menu, select the Geometry group.
7. <D> the Proposed button.
8. Verify that the Type is set to Horizontal.

9. Highlight Alignment from the item list. This activates the Place SmartLine command.

& CDOT Menu = <
CDOT Groups  CDOT Tools  Options  Help
Status E
Existing @ Proposed
Geometry
. N
- | andscape Environmental
- Materials Geotechnical | Existing ‘ Type:
- ROW Survey 7
- Traffic ITS Cther u
et
oo . Alignment Station Major
Alignment Station Minor
Secondary \
\ Cardinals
Points ™, Keypoirts

\ Tangent Lines

A Alignment Text

A Tangent Text

Settings...
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10. <T> then <D> on the points shown in the illustration below.

/

<T>then <D>
to these points

3
L
/

Points 1 and 2 are on the flowline of the existing channel. Point 3 is in the center of the top side
of the inlet structure.
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11. <R> to exit the Place SmartLine command. The result is a linestring placed as shown
below.

!

12. Zoom out to see the channel below the inlet.
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13. <T> then <D> on the points shown in the illustration below.

<T>then <D>to
these points

This line will match the new channel to the existing channel below the inlet.

14. <R> to exit the Place SmartLine command. The result is a linestring placed as shown

below.

o

In order to create an alignment from these elements must match up end to end. The
MicroStation Extend Elements to Intersection is used to accomplish this.
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15. From the MicroStation Main toolbar select the Extend Elements to Intersection
command.

16. <D> on the first linestring near the inlet.

Meodify Element
Partial Delete
Break Element

Extend Line

Extend Elements to Intersection

Extend Elerment to Intersection
Trim Elements

IntelliTrim

Insert Vertex

Delete Vertex

Construct Circular Fillet

= 0 1S 12 [ |~ (of |\ s (W e

Construct Chamfer

Open as ToolBox

17. <D> the second linestring near the end closest to the inlet.

/

A

<D= on each line

Note: If you are having trouble selecting the correct lines, the green terrain lines can be
deleted to get them out of the way.
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The MicroStation Create Complex Chain command is used to join the two linestrings into a
single element which can be imported into InRoads as a horizontal alignment.

18. From the MicroStation Main toolbar select the Create Complex Chain command.

CDOT.. [
i
S
L
+
L3 “r
4
yo
/.0
L3 L3
Bo A,
Iy JAF
:::: 34 1 DropElement
- E 2 Create Complex Chain
pEuEY -
f'._? ‘,:l_", 3 Create Complex Shape
= »
x ﬁl 4 Create Region
H—il- 5 Add To Graphic Group
% 6 Drop From Graphic Group
@ 7 Group Hole
=1 Open as ToolBox

19. <D> on each line, then <D> in a blank area to accept the elements.
20. <R> to exit the Create Complex Chain command.

This completes the linestring that will be used for the alignment. Next, the linestring is
imported into InRoads.

Section Summary:
¢ MicroStation graphic elements can be used to create InRoads alignments.

¢ Multiple elements can be joined to create a single element which is easier to import
into a single alignment.

Lab 3.2 - Create a Geometry Project and Import a Horizontal
Alignment

Section Objectives:

¢ Create a new InRoads geometry project.

¢ Import the chain into InRoads.

The first step is to create a Geometry Project. This is the file that holds the horizontal and
vertical alignment data.

1. Start MicroStation and InRoads (if they are not already started) and open the
12345BRDG_Model-Drain.dgn file.

2. IfInRoads was already opened, save and close any InRoads data files that are open.

3. From the inRoads menu, open the C:\Projects\12345\ROW_Survey\InRoads\DTM\
12345 _Drain file.
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4. From the InRoads main menu, select File > New.

M Bentley InRoads XM Edition = | 5]
urfac:e Geometry Drainage Evaluation Modeler Drgfting Quantities Tools Help
Ilj New... Cr+N
Open...
Type
Save 3 bl

Y Save As.. LI
Close 3

@ Project Defaults...

@ Text Import Wizard. ..
Import 3
Export v B

_S Translators 3

5. Inthe New dialog box, <D> the Geometry tab.

6. Set the Type to Geometry Project.

7. Key in 12345-Drain for the Name.

8. Key in New channel project for the Description.

9. <D> Apply then <D> Close to dismiss the dialog box.

e o=
Surfacel Geometry '
Type: Geometry Project Apply
Mame: 12345-Drain Help
Description: Mew Channel Project
MName Description
Default

10. On the InRoads Explorer, <D> the Geometry tab.

11. <R> on the 12345-Drain geometry project and select Save from the right click menu.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
<Unnamed: ~EE | S8NY M- & B
MName Description By Whom
i | m12345-Drain MNew Channel cferree
Mew ree
ity OGO B
=-[f]12345-Dra I Save
] 12345,
Save As...
J &n Geometry I@ Bt Set Active +
Toggles Locate Features/Ly Copy...
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12. In the Save As dialog box, navigate to the C:\Projects\12345\Bridge\InRoads\
folder.

13. At the bottom of the dialog box, use the Active drop down menu to reselect the 12345-

Drain geometry project. This will automatically fill in the name field so that the name on
the hard drive matches what is shown in InRoads.

14. <D> Save then <D> Cancel to dismiss the dialog box.

Mt Save As (=3
Save in:I , InRoads vI < I s
= Name Date modif.. Type Size
<
Recent Places
Desktop
.T ;
Chris Ferree
Computer
‘I
- File name: I12345—D|ain.alg vI Save
MNetwork
Save as type: |Geomem.r Projects ("alg) - | Cancel
Help
Active: I] 2345-Drain vI | Options... |

Next, the horizontal alignment is created from the graphic element drawn above.

15. From the InRoads menu bar, select File > Import > Geometry.

16. In the Import Geometry dialog box, verify that the From Graphics tab is selected.
17. Set the Type to Horizontal Alignment.

18. Key in Channel_Flowline for the Name.

19. Key in Channel alignment for project 12345 for the Description.

20. Set the Style to ALG_PRO.
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21. <D> Apply. The Import Geometry dialog box minimizes.

Horizortal Curve Definition: | arc bd

Target

Geometry Project: 12345-Drain -

Ise Fence [~ Resolve Gaps and Nontangencies
[ Join Blements Mo Duplicate Cogo Points
[ Al Selected Elements Added to Single Alignment

Attribute Tags
[ Use Tag Data

Elmpor‘t Geometry EI El @
From Graphics IICS I Vertical from Surface|
Type: IHorizontaI Alignmert vI I Apply I
Geometry
Name: Channel_Flowline
Description:  §-hannel alignment for project 12345
Style: ALG_PRO - Hiop

22. <D> on the linestring then <D> in a blank area to accept the element.

23. <R> to end the command. The Import Geometry dialog box is redisplayed.

24. <D> the Close button to dismiss the dialog box.

The linestring has now been added to the 12345-Drain geometry project. Next, the direction of
the alignment must be determined. The alignment should run from north to south. The direction
of the alignment is determined by the direction of the linestring (or complex chain). To check

the direction of the alignment use the review command.

25. In the InRoads explorer, expand the 12345-Drain geometry project to show the
Channel_Flowline alignment.

26. <R> on the Channel_Flowline alignment and select Review from the right click menu.

27. Move the Review Horizontal Alignment dialog box so that the Channel_Flowline

alignment is visible.
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28. In the Review Horizontal Alignment dialog box, toggle the mode to Element. This
causes the first element of the alignment to highlight.

~ ™\
N
AV
N ’/ /
. /|
|
/‘l / HRe\oiewHori:onnINignmenl 'EI?
Geometry Project: 12345-Drain = Mode
Curve Sats B =]
f'l Horizontal Mignment:  [Channel Flowine = ﬂ ® ST ——
/ [ STATION HORTHING EASTING | [ Append..
Element: Linear
/ FOBE )] 0+00.00 385992 40 227069 .06 l Display
PI | ] 0+55.33 387046 .16 227082 .18
I:- f Tangent Direction: N 13°42'28" E [ Print
J/ Tangent Length: 55.33 J
/ Help
||' o
/ [ st |
|l First
( Next > |
[ = |
“I" i E|
s/ {
/ [
,-f' \
f;‘ / Highlighted Element
N
/] /
/(D
/
/o /

29. <D> Close to dismiss the Review Horizontal Alignment dialog box.

If the element highlights as shown in the image above, the alignment is running the wrong way.

To change the direction of the alignment:

Important!  Complete steps 30 through 33 only if your alignment starts at the south end, as
illustrated above.
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30. From the InRoads main menu bar, select Geometry > Utilities > Transpose.

M Bentley InRoads XM Edition = | 5]

Fle Surface Qminage Evaluation Modeler Drafting Quartities Tools Help

<Unnamed:= View Geometry 4 # )f' . — 5'{'65'
kA Fit Alignment Type Descripti
= m Horizontal Curve Set +

12
.

Vertical Curve Set

Horizonital Element
Vertical Element

De
Superelevation
= Geometn Lot Layout
Medifies geoms

,_:? Review Horizontal...
[+2 Review Vertical...
P Review Geometry Points...

Cogo Points
Locate
o Traverse...

El Active Geometry...
:ﬁ Copy Geometry...
x Delete Geometry...
:lr Bename Geometry...

3

?;:ﬁ Create/Edit Alignment by Cogo Poirts...
2 Join..

;E Trim Alignment

; Extend Alignment

/><./ Partial Delete Alignment

g[ Mutticenter Curve...
{-) Cul-de-sac...
&2 Create Right-of- Way...

/’“ Parallel Horizontal Alignment...
E Parallel Vertical Alignmert...

Ifi:_', Transpose...

Inverse Direction...
%] Transform...

44 Assign Names...
“,_ Assign Elevations...

Litilities

d

31. In the Transpose dialog box, <D> the “target” button then <D> on the alignment. <D> in a

blank area to accept.

I

E Transpose
Alignment:

Selected:

[= =[]

Name

Description
Channel_Fl... Channel ali... ALG_EX]...

Style

<D= on the Alignment

graphic
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32. The alignment name appears in the Selected list. <D> the Apply button. <D> Close to
dismiss the Transpose dialog box.

33. Review the alignment again. The north most element highlights indicating the alignment
now runs in the desired direction.

™ . f /
~ ‘“‘x\\ .. / /
\\ ~ \ / /
S K/
e RO\ S
~N N _7; , The highlighted element
N
\ /'
e
lERwiewHurizontalAlignment o (=]
J|'I Geometry Project: 12345-Drain - Mode: Closa
) 2 Curve Sets Bignmert @ Blement —
e el * |Channel_Fowline  + ﬂ | Saveds.. |
STATION HORTHING EASTING || Append.. |
Element: Linear . §
/ POB ( ) 0+00.00 387107.78 227082 .68 | [ Digplay |
! PI ] 0+07 .37 387101.19 227085 .98 —
Tangent Direction: S 26736'00" E [ Print 1
I Tangent Length: 7.37 —
Help
{ Select
[ o
.'/ Mend >
( ™
\ ‘ ] L
/ f

34. <D> Close to dismiss the Review Horizontal Alignment dialog box.

To smooth the intersection between the last two segments of the alignment, a horizontal curve
is added to the alignment.

35. From the InRoads menu bar, select Geometry > Horizontal Curve Set > Define

Curve.
M Bentley InRoads XM Edition = | 5]
Fle Surface Qminage Evaluation Modeler Drafting Quartities Tools Help
<Unnamed: View Geometry Ry )f' . = |&n
A Pt Aignment Proj.. Description File Name
o5& 2] Horzortal Curve Set | FTTL CAProjects\12
- De Vertical Curve Set 3 f*‘“ Insert P
Horizonital Element 3 ;{‘ Lol
Vertical Element y| LeEEl]
Superelevation ‘I 2 etre.
E=] Table Editor...
Lot Layout
a4+ Stationing...
-2 Review Horizontal... 9 Events...
[+2 Review Vertical...
| b2 Review Geometry Points...
Geomet
= 2 Cogo Points g4 L
Adds a horizont Locate »
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36. The first PI highlighted does not need a curve because that segment of the alignment is
there to match the existing flowline. <D> the Next button to move to the next PL

() Spiral to Tangent 337101.19
() Point on Curve 227085.98 J
: #
<Previous || New> J[ st | [ Seleat |

37. In the Radius 1 field, key in 315. This radius is a design decision made by the engineer.
38. <D> Apply. The MicroStation graphics are updated to show the radius.

==
=]

Horizontal Curve
Curve Set Type: @ SCS (@) SCSCS

Define Transitions By: @) Length () Constant

Leading Transition: Clothoid | 0.00

B Define Horizontal Curve Set == 82
Horizortal Pl
) ply
Define By: [Known P Coordinates v]
Direction Back: S 3°5E54" W J __Close
Length Back: 5516 J
Notthing: 387046.16 +
Direction Ahead: 5 1374728 W J Report
e =
el
+|

Radius 1: Ersw | &l
Trailing Transition: 0.00 ﬂ

Define By: @ Radius
() Tangent to Spiral

() Spiral to Tangent

() Pairt on Curve

+l +

First Neadt Last Select

/

39. <D> Close to dismiss the Define Horizontal Curve Set dialog box.

40. In the InRoads explorer, <R> on the 12345-Drain geometry project and select Save
from the right click menu.

Section Summary:

¢ The Geometry project holds horizontal and vertical alignment data.

¢ Use the same name for the geometry project when saving it as used when it was
created.

¢ When importing a horizontal alignment from graphics, the direction of the element
determines the direction of the alignment.
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Lab 3.3 - Creating a Vertical Alignment

A vertical alignment controls the elevation of the template as it is placed along the corridor.
Vertical alignments are typically built in a profile window.

Section Objectives:

¢ Create a profile along the new horizontal alignment.
¢ Create a vertical alignment placeholder.

¢ Add data to the vertical alignment

In order to add data to a vertical alignment, a profile window is required.
1. From the MicroStation menu bar, select File > Open.

2. Navigate to the C:\Projects\12345\Bridge\Drawings\Reference Files\ folder
and select the 12345BRDG_Prof.dgn file.

3. From the InRoads menu bar, select Evaluation > Profile > Create Profile.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluationl Modeler Drgfting Quartities Tools Help
<lUnnamed: Profile ’I& Create Profile...
LCross Section = Annotate Profile...
el Volumes » EX Annotate Feature In Proff...
e C:\Workspace\Workspa Hydrology and Hydraulics  » 35 Update Profile...
ey Il% Add Surface to Profile...
= Profile to Surface...
Sight Visibility *| |+ Poirts to Profile...
E Survey Points to Profile...
@ Alignments to Profile. ..
2. Rename Profile Set...
a4 nm 3
%] Preferences |@ Drainage + | » vy = :
Annctates features in the profile

4. 1In the Create Profile dialog box, <D> the Preferences button.

5. Inthe Preferences dialog box, select 10x Vertical.
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6. <D> Load then <D> Close to dismiss the Preferences dialog box.

E Create Profile

{24 Create Profile
----- % General
Source
Include
Offsets
-2 Cortrals
D HBxes
-2 Grid
{C7 Details
D ASCIH

== 82
Set Name: Channel_Flowline
Direction Exaggeration
@ Left to Right Vettical: 10,0000
(©) Right to Left Herizontal: 1,000
Surfaces: E Preferences @
o o
Close
[ Defautt Defautt
[<] 12345_Drain T Bastf [ Vﬂ__ 3
x Vertica
TxVert_Drain 5
et
ZMert_Drain
v
oot
= Delete
Help
Preference "1 Vertical loaded
Apply ] IPre{erences...I [ Close ] [ Help ]

Using the 10x vertical exaggeration makes it easier to see elevation changes in relatively flat

terrain.

7. Verify that the 12345 Drain surface is the only selected surface.

8. <D> Apply then <D> in the MicroStation view window. The profile is drawn in the dgn.

E Create Profile

{24 Create Profile
i % General
Source
Include

el
Set Name: Channel_Flowline
Direction Exaggeration
(@) Left to Right Vertical: 10.0000
(©) Right to Left Herizontal: 1,000
Surfaces:
Object Mame
It Default BYL
12345 _Drain T_BExsting_Ground B [ Al ]
None
I Apply l [Pre{erences...] [ Close ] [ Help

9. <D> Close to dismiss the Create Profile dialog box.

10. In MicroStation, zoom in on the profile so that the elevations between 4680 and 4700 are

visible.

With the profile window created, the vertical alignment data can be entered. The first step in
this process is to create a vertical alignment placeholder for the Channel Flowline horizontal

alignment.
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11. On the InRoads menu bar, select File > New.

12. In the New dialog box, <D> the Geometry tab.

13. Set the Type to Vertical Alignment.

14. Key in Channel _Flowl/ine-V for the Name.

15. Set the Style to ALG_PRO_Vert.

16. <D> Apply then <D> Close to dismiss the New dialog box.

B New (=l = s

Surfacel Geometry I

Type: Vertical Aignment - I Apply I
Name: Channel_Flowline-\ Help
Description:

Style: ALG_PRO_Vert -

Curve Definition: | parabolic -

Mame Description Style

Channel_Flowline-... ALG_PRO_Vert

17. On the InRoads menu bar, select Geometry > Vertical Curve Set > Add PI.

Mt Bentley InRoads XM Edition

F=8een )

Fle Surface Drainage Evaluation Modeler Drafting Quartities Tools Help

Inserts a vertical .7 Review Geometry Points...

<Unnamed: View Geometry v o B | 5 B .
l-él el Type Descripti
ooy Geom Horizontal Curve Set = Yoo g n
-2 D Vertical Curve Set A7 Add Pl
Horizortal Blement + I.“ TR
Vertical Element 4 I— Lzl
|%* Delste PI..
Superelevation LY e
E Define Curve...
D e— Lot Layout *| |2 Table Editor...
9 . .
m ,_; Review Horizontal... |2 Events... -
}<2 Review Vertical .. e ——

18. In the Add Vertical PI dialog box, <D> the Add button.

B A\ dd Vertical PI =] = |
.
- seten
Blevation: [0.00
7] Grade:
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19. <T> then <D> on each of the points indicated in the illustration below.

4690
N <T> Then =:D:=/

to Each Point

20. <R> <R> to exit the Add Vertical Pl command. <D> the Close button to dismiss the
Add Vertical Pl dialog box.

The illustration below shows the completed vertical alignment.

Grade:

L
B A\ dd Vertical PI =] = |
Dynamics Apply
Station: 0.00
Blevation: |0.00 T

\/

21. In the InRoads explorer, <R> on the 12345-Drain geometry project and select Save
from the right click menu.

Section Summary:
¢ A vertical alignments is a child of a horizontal alignment.
¢ Vertical alignment data is entered within a profile window.
¢ A profile window can be exaggerated vertically to emphasize elevation changes.
¢

Vertical PIs can be placed by tentative snapping to elements within the profile window.
The SE=station,elevation key in can also be used to place vertical Pls.

Chapter Summary:
e Horizontal and vertical alignments are used to define the location or path of construction.

e Horizontal PIs can be placed by tentative snapping to elements within the drawing window.
The xy=easting coordinate,northing coordinate,elevation(optional) key in can also be used
to place horizontal Pls.
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e A profile window displays the elevations of the existing ground under the horizontal
alignment.

e Profiled are the entry point for vertical alignment data.

e Save the geometry project after data is entered. This file does not save automatically.
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LAB 4 - Templates and Corridors

This lab demonstrates the use of templates and corridors to create a surface model (dtm) that can then be used
to calculate earthwork and other quantities. This method of design is well suited for linear construction sites
such as ditches/channels and walls.

In this exercise, a template is created that contains a cast-in-place reinforced concrete channel liner, the
excavation required to build the liner, and backfill to complete the construction. Below is a sketch of the
template.

IYP TION

Note: The slope paving shown in the illustration above has been omitted for this lab.

Chapter Objectives:
e Build a template showing the excavation, channel liner, and slope paving.
e Create a corridor that follows an alignment.
e Review design data in Roadway Designer.
e (Qenerate design surfaces from the template and corridor.

The following files are used in this lab:

e C:\Projects\12345\Bridge\Drawings\Reference Files\12345BRDG_Model-Drain.dgn

e C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

e (C:\Projects\12345\ROW _Survey\InRoads\DTM\12345 Drain
e (C:\Projects\12345\Bridge\InRoads\12345 Drain.alg

e C:\Workspace\Workspace-CDOT_XM\Standards-Global\InRoads\Templates\
CDOT _Template-Library.itl
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Lab 4.1 - Construct the Channel Liner

The ditch liner is a closed shape component that defines the design channel. The wall of the channel liner are 4
inches thick and the bottom is 6 inches thick. The left side rises 6 inches above the existing ground, while the
right side is flush with the existing ground. This component is not included as part of the triangulated surface
model because it does not define the area of excavation.

Section Objectives:
¢ Copy the standard template library into the project folder.

Create a new template in the project template library.
Construct a new channel liner component for the template.

Edit point properties to define the shape of the liner.

* & & o

Edit the component properties to exclude the line from triangluation.
1. Start MicroStation and InRoads opening the 12345BRDG_Model-Drain.dgn file.
2. In the main InRoads dialog box, verify that the CDOT_Civil.xin is loaded.

3. From the InRoads menu bar, select File > Open.

M Bentley InRoads XM Edition = | 5]

ﬁurfac:e Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
: i B vk 4 U

[ =
Save v
Y Save As.. i

Close b cferree

@ Project Defaults...
@ Text Import Wizard. ..
Import »

Export 3

Translators 3

1 C:\Projects’12345-Bridge \Bri.. \Ditch Channel\jj85drain law dtm
2 C\Workspace \Workspace-CD .. \Templates\CDOT_Template-Library itl

C

4. Navigate to the C:\Projects\12345\ROW_Survey\InRoads\DTMN\ directory and
open the 12345 Drain file

5. Navigate to the C:\Projects\12345\Bridge\InRoads\ directory and open the
12345 Drain.alg file.

Page 90 Colorado Department of Transportation



Bridge Essentials Using InRoads XM

LAB 4 - Templates and Corridors

6. Navigate to C:\Workspace\Workspace-CDOT_XM\Standards-
Global\InRoads\Templates\ and open the CDOT_Template-Library.itl file.

Mt Open =]
Look in: '} Templates 'I (’ Elv
- g -
I MName Date modif.. T “". Net.work
- |ﬁ Chris Femee
> " " s
o I || CDOT_Template-Library.itl | Public
Recent Places 1 omputer
&, Local Disk (C)
! . Workspace
. Workspace-CDOT_XM
Deskt T
esktop | Standards-Global
ﬁ—-. | InRoads
Chris Ferree
Computer
[ W
- File name: - Open
MNetwork
Files of type: InFoads Files (" rwie;* dtm;* alg;” itl;* ird;* sdb;*> v] [ Cancel ]
Help

7. Navigate to C:\12345\ROW_Survey\InRoads\DTM\ and open 12345 _Drain.

8. <D> Cancel to dismiss the Open dialog box.

0.

In the InRoads Explorer pane, <D> the Templates tab.

10. <R> on CDOT _Template-Library and select Save As from the right click menu.

Mt Bentley InRoads XM Edition

<Unnamed:

BB

Template Librai ‘
[Ei: CDOT Template-Library

¥ Templates 0= Corridors |« |+

Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help

rEE 857 B B hale

(===

MName MNumber of Ent...

£21 - Templates 6

Save

|
|

Close

Toggles the Style Lock

11. In the Save As dialog box, navigate to the C:\Projects\12345\Bridge\InRoads\ folder.

12. Key in 12345BDRG _Templates. it/ for the file name.
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13. <D> Save then <D> Cancel.

Mt Save As
Savein: I . InRoads vI (’ o mv
pisi) Mecen Tems
e ol Bl Desktop i
che ¥ ¥ Netwark
Recent Places |H Chris Femee
. Public

L]
& Local Disk (C)

Dt Projects
ﬁ'" 12345
i il Bridge
Chris Ferree .
Computer
[ W
— File name: 12345BRDG_Template-Library - Save
MNetwork
Save as type: Template Libraries ("itl) - Cancel
Help

14. From the InRoads menu bar, select Modeler > Create Templates. This displays the
Create Template dialog box.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation | Modelerl Drafting Quantties Tools Help
<Unnamed: - = ||| ¥h¢ Create Template...
Nam % E;?dwa}r:qD:s:gner... By Whom
Y . . ress Modeler...
= =21 Template Library £21: cferree
E‘ Drive Roadway...
w4 Templates H-?- Corridors | 4 | » p = = o
Designs and manages roadway corridors

15. From the Create Template menu bar, select Tools > Dynamic Settings.
16. In the Dynamic Settings dialog box, key in 0. 10 for both the “X” and “Y” Step.

17. Toggle on Apply Affixes.

Dynamic Settings [l
Step:

X 0.00 0.10
y. |0.00 Step:§o.10

Point Name: |

Paint Style: =
Apply Affixes

The Dynamic Settings dialog box is used to enter data while constructing a component.
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18. In the Template Library Explorer area of the Create Template dialog box, expand the
folders to show the contents of the 1-Templates folder.

H Create Template

File Edit Add Tools

Template Library:
C:\Projects' 12345 Bridge\InRoads"12345BF

_Uivided_TypeA_4lane
== CONC_Ramp
3= HMA_Crowned_B10
== HMA_Divided_TypeA_4Llane
== HMA_Full_Depth_Widening_2Lane
== HMA_Urban_4Lane
[Z3 2 - Sections - Pavemert
(27 3 - Sections - End Conditions
[Z7 4-Components

19. <R> on the 1-Templates folder and select New > Template from the right click menu.

H Create Template
File Edit Add Tools

Template Library: Cument Template
{23 C\Projects'12345\Bridge\InRoads\ 123458F  Name:
TS IS Description:
New v Folder
= HMACroy  Cut Ctrl-X JEmplate
== HMA_Divig Copy Ctrl-C
= HMA_Full |
= HMA_Ubd ~ Paste Ctrl-v
(23 2 - Sections - F
(23 3 - Sections - E Eelele Del
[Z7 4-Componert Rename F2

20. Key in 12345 Channel-Liner for the template name.

Because the channel liner is a unique shape, there are no components in the library that can be
used. Therefore, it will be built as a new component. The channel liner is first “sketched in” as
an Unconstrained component. Then constraints are applied to the component points to define

the proper shape.

21. <R> in the Template view and select Add New Component > Unconstrained from
the right click menu.

Add New Component Simple

Set Dynamic Origin Eontancd

Unconstrained
MNull Point
End Condition

22. In the lower center of the dialog box, data fields are displayed that apply to the new
component. In the Name field, key in Channel Liner.

Colorado Department of Transportation Page 93



LAB 4 - Templates and Corridors Bridge Essentials Using InRoads XM

23.

24.

25.

26.

27.
28.

29.
30.
31.

Select D_CONC_Pvmt from the Style drop down menu.

F=LoHtDa &y

I Name: Channel Liner I Styte: ID_CC'NC_F'\"I'I'It vl

In the Dynamic Settings dialog box, <D> on the Point Name drop down arrow, and select
Conc_Centerline-Top from the menu. This automatically sets the Point Style as well.

Move the cursor onto the Template Origin (the magenta square) so that the readout in the
Dynamic Settings dialog box is X: 0.00 Y: 0.00, then <D>.

Dynamic Settings

X 0.00 Step: 0,10

Y- 0.00 Step: 0.10

Paint Name: IConc:_CenterIinE - I

Pom Sbfe: [Comtetine |

| Apply Affices
C—

| Set Dynamic Origin |

In the Dynamic Settings dialog box, <D> in the Point Name field and key in Ditch-
Bottom.

Set the Point Style to D-DITCH-Bottom.

Move the cursor into the Template View to the right of the origin and <D> to place the
RT_Ditch-Bottom point. The “RT_” is added to the name because Apply Affixes is on.

Key in Wall_Inside-Top for the next point.
Set the Point Style to D_CONC_Pvmt.

<D> above the RT_Ditch-Bottom point.
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32. Use the diagram below to name and place the remaining points.

Point Name Point Style
(RT_)Wall_Inside-Top D_CONC_Pvmt
(RT_)Wall_OQutside-Top D_CONC_Pvmt
(RT_)Wall_OQutside-Bottom | D_CONC_Pvmt
(LT_)Wall_Outside-Bottom D_CONC_Pvmt
(LT_)FG D_Top-of-Cut
(LT_)Wall_Outside-Top D_CONC_Pvmt

)
)

(LT_)Wwall_Inside-Top D_CONC_Pvmt
(LT_)Ditch-Bottom D_DITCH_Bottom

33. After the last point is placed, <R> in the Template View and select Finish from the right
click menu.

fiall_ Ol desTdmp Tap

RT VIRill_WsileClnpide-Top

Finish

Closed Shape :T_Dltch- Bottom
Mirror Ctrl-M

AT\ Dynamic Settings f]

Undo Last P

-1.30 Step: 0.10
Cancel

Y- 0.80 Step: 0.10

Set Dynamic Origin Ctrl-D

Point Name: Ditch-Bottom -
Pointt Style: |@
| Apply Affixes

|hs= - |

| Set Dynamic Origin |

This completes the basic outline of the channel liner. Next, constraints are assigned to the point
to form the exact shape desired.

34. <D><D> on the RT_Ditch-Bottom point. This displays the Point Properties dialog box.
35. In the Point Properties dialog box, set the Constraint 1 Type to Horizontal.

36. Set the Constraint 2 Type to Vertical.

Colorado Department of Transportation Page 95



LAB 4 - Templates and Corridors Bridge Essentials Using InRoads XM

37.
38.
39.
40.

Set the Parent 1 for both constraints to Conc_Centerline-Top.
Key in 2.00 for the Constraint 1 Value.
Key in O0.00 for the Constraint 2 Value.

<D> Apply.

H Point Properties

Name: RT_Ditch-Bottom - ﬂ 1

Feature Name Ovenide: |RT

Close

_Ditch-Bottom
Surface Feature Style:  [p DITCH-Bottom -
_ « Previous

Altemate Surface:

Mext >
Help
Member of:
RT_D_CONC_Pvmt
Constraints
Constraint 1 Constraint 2
: — —
Type: Horizontal - Vertical -

Parent 1: fcone_ Certerine-Te » | 4| §Conc__Centerine-Te » |4

Value:  §2.00 ] Jomw |
Label: - R

Style Constraint:

The RT Ditch-Bottom point symbol changes to red and the point move to be 2 feet to the right
of the Conc_Centerline-Top point.

41.
42.
43.
44,
45.
46.
47.

<D> Next> to move to the RT_Wall_Inside-Top point.

Set the Constraint 1 Type to Horizontal.

Set the Constraint 2 Type to Vertical.

Set the Parent 1 for Constraint 1 to RT_Ditch-Bottom.

Set the Parent 2 for Constraint 1 to RT_Wall_Outside-Top.
Key in 0.00 for the Constraint 1 Value.

Key in -0.04 for the Constraint 2 Value.
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48. <D> Apply.
H Point Properties (=3
Name: RT_Wall_lnside-Top ﬂ
Feature Name Ovemide: |RT \/all_lnside-Top | Close |
Surface Feature Style:  [p cone Pemt - —
= = « Previous
Altemate Surface: S
Mext >
Help
Member of:
RT_D_CONC_Pvmt
Constraints
Constraint 1 Constraint 2
: — —
Type: Horizontal - Vertical -

49.
50.
51.
52.
53.
54.

Parent 1: IRT Ditch-Bottom  ~ | 4| [RT_wall_outside-T ||+

Value:  f0.00 ] o |
Label: - -
Style Constraint:

Horizorta Vertica Bath

<D> Next> to move to the RT_Wall_Outside-Top point.

Set the Constraint 1 Type to Horizontal.

Set the Constraint 2 Type to Vertical.

Set the Parent 1 for both constraints to RT_Ditch-Bottom.

Key in 0.34 for the Constraint 1 Value.
Key in O.04 for the Constraint 2 Value.
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55. <D> Apply.

E Point Properties

Feature Name Ovemide:

Name: RT_Wall_Outside-

==
R

de-Top ] I Close

[ Attemate Surface:

Constraints
Constraint 1
—

Surface Feature Style:  [p cone Pemt -

Member of:

« Previous
Mext >

Help

RT_D_CONC_Pvmt

Constraint 2
—

Type: Horizontal

Parent 1: IRT Ditch-Bottom

A Vertical A
~ | #| [RT_Ditch-Bottom  ~ | 4]

1 o

Value: ID_34
Label:
[ Style Constraint:

-

-

The Vertical constraint is temporary, in order to position the point. The final Constraint 2 is

now set.

56. Set the Constraint 2 Type to Project to Surface.
57. Set the Parent 1 for Constraint 2 to Up.
58. Select 12345 Drain for the Constraint 2 Value.
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59. <D> Apply.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.

H Point Properties

EX3)
Name: RT_Wal_OutsideTop = ﬂ

Feature Name Ovemide: ]

_Wall_Outside-Top | Close |
Surface Feature Style:  [p cone Pemt M
2 = « Previous
Altemate Surface: I—I

e >

Help

:

Member of:
RT_D_CONC_Pvmt

Constraints
Constraint 2

Project To Suface -

Constraint 1

Type: Horizontal -

Parent 1: [RT_Ditch-Bottom  +| 4| Jup ~

Value:  pa4 12345_Drain -

Label: - -
Style Constraint:

<D> Next> to constrain the RT_Outside-Bottom point.

Set the Constraint 1 Type to Horizontal.

Set the Constraint 2 Type to Vertical.

Set the Parent 1 for Constraint 1 to RT_Wall_Outside-Top.
Set the Parent 1 for Constraint 2 to RT_Ditch-Bottom.

Key in 0.00 for the Constraint 1 Value.

Key in -0.50 for the Constraint 2 Value.

<D> Apply then <D> Next> to constrain the LT_Outside-Bottom point.

Set the Constraint 1 Type to Horizontal.

Set the Constraint 2 Type to Vertical.

Set the Parent 1 for both constraints to LT _Ditch-Bottom.
Key in -0.34 for the Constraint 1 Value.

Key in -0.50 for the Constraint 2 Value.

<D> Apply then <D> Next> to constrain the LT _FG point.

This point will also have a temporary vertical constraint to position the point then it will be
changed to a Project to Surface constraint.

74.

Set the Constraint 1 Type to Horizontal.
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75. Set the Constraint 2 Type to Vertical.

76. Set the Parent 1 for Constraint 1to LT_Wall_Outside-Bottom.

77. Set the Parent 1 for Constraint 2 to LT_Ditch-Bottom.

78. Key in 0.00 for the Constraint 1 Value.

79. Key in 0.00 for the Constraint 2 Value.

80. <D> Apply

81. Set the Constraint 2 Type to Project to Surface.

82. Set the Parent 1 for Constraint 2 to Up.

83. Select 12345 Drain for the Constraint 2 Value.

84. <D> Apply then <D> Next> to constrain the LT_Wall_Outside-Top point.
85. Set the Constraint 1 Type to Horizontal.

86. Set the Constraint 2 Type to Vertical.

87. Set the Parent 1 for both constraints to LT _FG.

88. Key in 0.00 for the Constraint 1 Value.

89. Key in 0.50 for the Constraint 2 Value.

90. <D> Apply then <D> Next> to constrain the LT _Wall_Inside-Top point.
91. Set the Constraint 1 Type to Horizontal.

92. Set the Constraint 2 Type to Vertical.

93. Set the Parent 1 for Constraint 1to LT_Ditch-Bottom.

94. Set the Parent 1 for Constraint 2 to LT_Wall_Outside-Top.

95. Key in 0.00 for the Constraint 1 Value.

96. Key in -0. 04 for the Constraint 2 Value.

97. <D> Apply then <D> Next> to constrain the LT_Ditch-Bottom point.
98. In the Point Properties dialog box, set the Constraint 1 Type to Horizontal.
99. Set the Constraint 2 Type to Vertical.

100.Set the Parent 1 for both constraints to Conc_Centerline-Top.
101.Key in -2. 00 for the Constraint 1 Value.

102.Key in 0.00 for the Constraint 2 Value.

103.<D> Apply.
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This completes the point editing for the channel liner component. To complete the component
properties are edited. The component property to exclude the channel liner from triangulation
will be turned on. This will allow the design surface to triangulate properly so that it represents
the actual area of excavation on this project.

104.<D><D> on the line that makes up the channel liner. This displays the Component
Properties dialog box for the channel liner.

105.In the Component Properties dialog box, toggle on Exclude from triangulation.

106.<D> Apply then <D> Close.

._h‘ Component Properties 5
Name: RT_Channel-Liner ﬂ Apply
Description:
Style: [D_conc_Pvmt  ~| [VIZlose Shape: [ <Previous |
Parent Component: | v| ﬂ
Display Rules: | Edit... | : — :

Help

| Exclude from triangulation

The channel liner points and component is still included in the dtm created later. They can still
be included in the cross section display and have volume data calculated. However, the
channel liner component will not affect the earthwork volume calculations.

107. Select File > Save from the Create Template menu bar.

Create Template
|Fi|e|Edit Add Tools

Mew 4 ;’urrent Template
Open... Ctl+Q  Jme: 12345_Channel-Liner
I Save Ctrl+5 Iasc:ription:

Save As...

Import TML...
Import Template...

Close

Section Summary:

¢ Copying the standard template library is necessary because the standard template
library is overwritten at login if it has been changed.
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Templates store the information used to create design dtms.
A dtm can contain triangulated and untriangulated data.

Point constraints locate points in relation to other points.

* & & o

The Project to Surface constraint is used to make the point follow the “target” surface.

Lab 4.2 - Create the Excavation Components

The Excavation components comprise the triangulated part of the template which will be used to compute
earthwork volumes in a later lab. Two end condition components are used, the left one has a 2 to1 slope, the
right one has a 0.5 to 1 slope.

Section Objectives:

¢ Build the two end condition components.
¢ Move a component to a new location.

¢ Test the template.

The first end condition component to be added is the right side end condition. It begins at the
center bottom of the channel liner, runs to the RT Wall_Outside-Bottom point, then up at a 0.5
to 1 slope to intercept the existing ground surface (12345 Drain).

1. <R> in the Template View of the Create Template dialog box and select Add New Com-
ponent > End Condition from the right click menu.

2. Inthe Current Component area, Key in 0.5 _fo_1-Cutin the Name field.
3. Set the Style to D_Top-of-Cut.

4. Verify that the Target Type is set to Surface and set the Surface to 12345_Drain.

F=LoHtDa A
Curment Component
Name: 0.5 to_1-Cut Ste:  ID_Top-of-Cut -]
Target Type: - | Pricrity: 1
Surface ~ <Active: Benching Count: |
Horizontal Vertical S
Offsets: .00 0.00 Rounding Length 0.00

5. In the Dynamic Settings dialog box Point Name field, select Conc_Centerline-Top.
Then edit the name to read Conc _Centerline-Bottom.
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6. Set the key in type to XY=and key in 0,-0.51n the key in field. Then press the Enter key.

This places the first point at the center bottom of the ditch liner.

Dynamic Settings (=]
X |350 Step: 0,10
u-lﬂl} Step: 0.10
Point Name: |@
Paint Style: m

| Apply Affices
= ~ 005

Set Dynamic Origin

The next point is placed on top of the RT Wall Outside-Bottom point. The new point is
merged with the existing point retaining the existing point’s properties.

7.

10.
I1.
12.

In the Dynamic Settings dialog box, toggle off Check for Interception.

Dynamic Settings [l
X 7.30 Step: 0,10
Y- 150 Step: 0.10

End Condition is Infinite

Do Not Construct

Paint Name: Conc__Centerine «
Paint Style: m
| Apply Affixes

—

Move the cursor into the Template View and place it over the RT_Wall_Outside-Bottom
point.

When the point symbol turns white, <D> to place the new point.

In the Dynamic Settings dialog box, toggle on Check fo Interception.

Toggle on End Condition is Infinite.

In the Point Name field, select Top-of-Cut from the drop down menu.
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13. Set the key in type to HS= (horizontal distance and slope)and key in Z,7.0.5in the key in
field. Then press the Enter key.

Dynamic Settings [l
}(:—5.3D Step: 0.10
JD.ED Step: 0.10

/| Place Point at Interception

/| End Condition is Infinite

Do Not Construct
Point Name: ITUD‘Of‘CUt - I

Pairit Style: D_Top-of-Cut -

| Apply Affices
= ~| |05 |
Set Dynamic Origin

14. <R> in the Template view and select Finish from the right click menu.
15. This completes the right end condition.

The left side end condition is added similarly to the right side. However, it cannot be placed
directly on top of the existing points. If it were placed on to the existing points, the software
would interpret them as part of a single end condition and the template would not function

properly.

Therefore, the left end condition will be built in an open area then moved to its proper location.

16. <R> in the Template View of the Create Template dialog box and select Add New
Component > End Condition from the right click menu.

17. In the Current Component area, Key in 2_fto_1-Cut in the Name field.
18. Set the Style to D_Top-of-Cut.
19. Verify that the Target Type is set to Surface and set the Surface to 12345_Drain.

20. In the Dynamic Settings dialog box Point Name field, select Conc_Centerline-Top.
Then edit the name to read Conc_Centerline-Bottom.

Dy ic Settings [l

50 Step: 0.10

|-1.40 Step: 0.10

Paint Name: Conc_Certerine- +

Paint Style: Certerline =

| Apply Affices

hs= -

Set Dynamic Origin

21. Move the cursor into an open area of the Template View, to the left of the origin, and <D>
to place the new point.

22. In the Dynamic Settings dialog box, toggle off Check for Interception and End
Condition is Infinite.
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23. Key in Wall _Outside-Bottom for the Point Name.
24. Select D_Conc-Pvmt for the Point Style.

25. Verify that the key in type is set to HS= and key in -2. 34, Oin the key in field. Then press
the Enter key. This creates the bottom under the channel liner.

Dynamic Settings [l
b8 6.50 Step: 010
-D.ED Step: 010
[~ Do Mot Construct
Poirt Name:  Rwall_Outside-Bot ~

Foirtt Style: D_CONC_Pvmt

Apply Affixes

hs= | 2340 |
Set Dynamic Origin

26. In the Dynamic Settings dialog box, toggle on Check for Interception.
27. Toggle on End Condition is Infinite.
28. In the Point Name field, select Top-of-Cut from the drop down menu.

29. Key in -1,-1.:2in the key in field. Then press the Enter key.

Dynamic Settings [l
b8 6.30 Step: 010
1.1D Step: 010
Check for Interception
Place Point at Interception

End Condition is Infinite
[~ Do Mot Construct

Point Name: Top-of-Cut -
Pairit Style: D_Top-of-Cut -
Apply Affixes

[hs= | EEE

30. <R> in the Template view and select Finish from the right click menu.

This completes the left end condition. Now it is moved to its proper location.
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31. <R> on the LT_Conc_Centerline-Bottom point and select Move Point from the right
click menu.

LT, Top-of-Cut

Conc_Centerline-Bottom
Add New Component

Template Documentation Link...
Check Point Connectivity...
Delete Components

=LA H IO M b . Change Template Origin

Delete Constraints from All Points

I Move Point I
Edit Point...
Add Constraint 3

Delete Point
Delete From Components (Make Null)

Set Dynamic Origin Ctrl-D

32. Move the cursor (and the component) on to the Conc_Centerline-Bottom point and <D> to
move the left end condition to its proper location.

This completes this portion of the template. The illustration below shows the template at this
stage.

The template can now be tested to see how it will perform in a corridor.

33. <D> the Test button under the right corner of the Template View. This displays the Test
End Conditions dialog box.
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34. <D> the Draw button.

Help

Awvailable Targets:

Use Surface Slope:
0.00%

=3

Display Rules:

Name  Value

35. Move the cursor up and down in the view area. Notice that the walls of the liner and the
cut slopes extend up to meet the ground line so long as it is above the inside bottom of the
liner.

36. <D> Close to dismiss the Test End Conditions dialog box.
37. Select File > Save from the Create Template menu bar.

Section Summary:

¢ End conditions are special components that do not use a constraint to intercept a

surface.

¢ End conditions that share a common starting point are considered a single component
and only one of the lines will be used.

¢ To create two end conditions that start at the same point, the second component must
be created in a different location then moved to the correct spot.

¢ Test templates with end conditions to be sure they behave as expected prior to using

them in a corridor.
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Lab 4.3 - Adding Backfill Components

The final components for the template are the backfill components. These are used to calculate the the volume
of embankment material used to fill in the trench excavation behind the channel liner. These components will
not be used to create the triangulated surface, but can still be displayed in cross sections and have volumes
calculated for them.

Section Objectives:

8.
9.

¢ Add Backfill components

<R> in the Template View of the Create Template dialog box and select Add New Com-
ponent > Unconstrained from the right click menu.

In the Current Component area, key in Backfill for the Name.

Select D_SHOULDER-Embankment for the Style.

F=LoHtDa A

Curment Component
Namerlaackﬁu I Ste:  ID_SHOULDER-Embarkm: ~ |

<D> on the RT_Wall_Outside-Bottom point.

In the Dynamic Settings dialog box, select Top-0f-Cut for the Point Name.
<D> in an open area near the RT_Top-of-Cut point.

In the Dynamic Settings dialog box, key in Wall_Outside-Top.

Set the Point Style to D_CONC_Pvmt.

<D> in an open area near the RT_Wall_Outside-Top point.

10. <R> and select Finish from the right click menu.
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11. <R> on the RT_Top-of-Cutl point and select Add Constraint > Full Constraint from
the right click menu.

Add New Component

Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points
Move Point
Edit Point...

Full Constraint IAdd Constraint

Hernzontal Delete Point

Vi |
il Delete From Compaonents (Make Mull)

Slope

Vector Offset Set Dynamnic Origin
Angle Distance

Horizontal Maximum

Herizontal Minimum

Vertical Maximum

Vertical Minimum

utside- Bottom

12. <D> on the RT_Top-of-Cut point to identify it as the parent.

13. In the Add Full Constraint dialog box, key in 0. 0O for the values of both the Horizontal
Offset and Vertical Offset.

14. <D> OK.

B Add Full Constraint (=
Horizontal Offset:
Vertical Offset: —
0.00 [ Hep |

| Cancel |

15. Repeat steps 11 through 14 for the RT_Wall_Outside-Top1 point, using
RT_Wall_Outside-Top as the parent.

Placing the backfill points directly on top of the existing points would cause the line between
RT Wall Outside-Top and RT_Top-of-Cut to match the existing ground instead of creating a
single segment between the two points.

The steps to create the left side backfill are the same as those above.

16. Repeat steps 1 through 15 for the left side, using the corresponding points from the left of
the existing template.

The final step to complete the template is to exclude the backfill components from
triangulation.

17. <D><D> on the RT_Backfill component line. This displays the Component Properties
dialog box.

18. Toggle on Exclude from triangulation.
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19. <D>Apply then <D> Close.

H Component Properties
Name: RT_Backil

Description:
Parent Component:

— v #

|| Exclude from triangulation |

Display Rules:

Style: D_SHOULDER-Emk v | Close Shape

Close

« Previous

20. Repeat steps 11 through 13 for the LT_Backfill component.

21. Select File > Save from the Create Template menu bar.

22. <D> Close on the Create Template dialog dox to dismiss the window.

This completes the template. It is now ready to use to create a design surface model (dtm).

Section Summary:

¢ Points added on top of other points do not have to be defined in the dynamic Settings

dialog box.

¢ Points added on top of other points are merged with the existing points and take on the

properties already defined.

Lab 4.4 - Creating the Corridor for the Channel

With the completed template and the horizontal and vertical alignments from a previous lab, a corridor can be
defined that is used to create the design surface model. A corridor contains two basic parts: a path over the
existing terrain, and a typical section of the design. In this example, a horizontal and vertical alignment define
the path of the corridor and the template built above defines the typical section.

Section Objectives:

¢ Create a corridor base on a horizontal and vertical alignment.

¢ Add a template drop to the corridor.

¢ Review the corridor in Roadway Designer.

¢ Create a design surface from the corridor.

The first step in creating a design surface is to create the corridor.
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1. Select Modeler > Roadway Designer from the InRoads menu bar. This displays the
Roadway Designer dialog box.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Drafting Quantities Tools Help
<Unnamed: - = | i Create Template...
File A% Boadway Designer... . Type
=T rEsS Modeer...
] cierences e m
- C:\Program Files\ Bentley\] &H Drive Roadway...
“ 1 ¢
%] Preferences |@ Drainage « | » vy ™ .
Defines and manages templates for use with Roadway Designer

2. From the Roadway Designer menu bar, select Corridor > Corridor Management or

select the corridor management button H| from the button bar.

E Roadway Designer - New File
File Superelevation Tools
ML Corrider Management...

Template Drops...

Point Controls...

End Condition Exceptions...
Display References...
Secondary Alignments...
Key Stations...

Create Surface...

3. Inthe Manage Corridors dislog box, key in Z2345BRDG _Charnel for the Name.
4. Verify that the Type is set to Alignment.
5. Verify that Channel _Flowline is set for the Horizontal Alignment.

6. <D> Add the <D> Close to dismiss the Manage Corridors dialog box.

E Manage Corridors = (B[]

Name: [123458RDG. Chanmel ]  umis
[ Station
Horizontal Alignment: | Chapnel Fowline - ﬂ 0:07.37 J Change
Vertical Alignment: Channel_Fowline-V + o
Pl Rounding Tangent: +33.99 J
Help
Comidors:
Mame Type Source Name Start Station Stop Station

12345BRDG_Ch... Alignment Channel_Flowline 0+07.37 1+33.55
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Next, the template drop is added to the corridor.

7. Select Corridor > Template Drops from the Roadway Designer menu bar of <D> the

io:-J
Template Drops 2 button from the button bar.

H Roadway Designer - New File

File Superelevation Tools

ﬂl} Corrider Management...

Template Drops...

Point Controls...

End Condition Exceptions..

Display References...
Secondary Alignments...
Key Stations...

Create Surface...

8. In the Template Drops dialog box, key in 5.00 for the Interval.

9. Expand the folder in the Library Templates area to show the contents of the 1-

Templates folder.

10. Highlight the 12345_Channel-Liner template then <D> Add.

11. <D> Close to dismiss the Template Drops dialog box.

H Template Drops

= [E =

Coridor:  [12345BRDG_Channel

3= HMA_Crowned_B10
== HMA_Divided_TypeA_4L!
3= HMA_Full_Depth_Wideni
== HMA_Urban_4Lane

(P9 Y Cocbimmn Dmsmemn, -
] m 3

3¢ CONC_Ramp .

Station:  D+07.37 ﬂ I Close I
Interval: |5_|}|} I+| Hanae
Library Templates:
2345_Channel-Liner  Helb
il [t |

Current Template Drops:

0+07.3... 5.00 12345_Channe..ITL

Station Inter... Template Revi... Library

C:\Projects'12345%Br...

Notice that the template is now displayed in the template view of the Roadway Designer dialog
box. The design can now be reviewed in Roadway Designer.
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12. Use the station indicator arrows to move back and forth through the design corridor. The
sideslopes should tie to the existing ground and the design channel flowline should be at or
very near the existing flowline athe the beginning and end of the corridor.

L = 3

Station: E 0+50.00 ] #] [ Display Superclevation |
Interval:

erval 5.00 | Process Al |
Template: 12345_Channel-Liner

| Process Visible Range |

13. Select Tool > Options from the Roadway Designer menu bar. The Roadway Designer
Options dialog box is used to turn on or off various design data displays.

14. Toggle on Cut and Fill Values and Net Volume.

15. <D> OK.
._h‘ Roadway Designer Options (=3
Include Critical Sections
Horizortal Cardinal Points
Vertical Cardinal Points |ﬂ|
Horizontal Event Points |m|
Vertical Evert Poirts | Help |

Extemnal Control Points

Display
| Reference Graphics

| Transition Graphics
Triangulated Surface
Cut and Fill Graphics
Null Paints
Curve Set ID

/| Cardinal Points

Cross Section Tracking

Superelevation Display
| Key Station Lines

Station Result Reporting Options

/| End Condition Failures

/| Display Rule Values

| Point Control Usage
Component Information

Point Information

| Process Aliases Automatically
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16. Scroll through the corridor again. Notice the cut and fill volume data displayed at the
bottom of the template view.

T ROaTway LESIGRET - rEw ree e ey
File Comdor Superelevation Tools

IRl ZINE ome e

=T

$=Lou-iDa

Caomdar 1Z3456R0G_Chunnel -

Aetive Surface: (12345 Dran -

empiste 12345 _Charrel-Linae

—T = = w —

Finally, a surface (dtm) is created from the corridor. With a design surface, annotated cross
sections can be created for plan sets and various volume reports can be generated.

17. Select Corridor > Create Surface from the Roadway Designer menu bar of <D> the

create surface % button from the button bar.

._h‘ Roadway Designer - New File

File Superelevation Tools
ﬂ“ Corrider Management...

3

Template Drops...

Point Controls...

End Condition Exceptions...
Display References...
Secondary Alignments...

Key Stations...
ICreate Surface... I

18. In the Create Surface dialog box, key in 22345 Channel-New for the Name.

19. Select Proposed for the Default Preference.
20. Toggle on Empty Design Surface, Add Exterior Boundary, and Triangulate.

21. Select Exterior Boundary for the boundary’s Style.
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22. <D> Apply. This creates the design surface.

H Create Surface =]
Name: 12345_Channel-New Apply
Default P@emnce:m [T]
[ New Surface for Each Comidor
Empty Design Surface Help
[ Include Null Points

||| Add Exterior Boundary - Style: | IExterior Boundary vl

|| Densify Horizontal Curves using Chord Height Tolerance
[ Densify Vertical Curves using Chord Height Tolerance

Create Surface(s) from:

12345BRDG_Channel

Features
[7] Add Transverse Features
Style: Default

[T Create Attemate Surfaces

[ Process Visible Range Only
[7] Remove Loops

[ Display Features in Plan View

23. <D> Close to dismiss the Create Surface dialog bix.
24. Select File > Save from the Roadway Designer menu bar.

25. In the Save As dialog box, navigate to the C:\Projects\12345\Bridge\InRoads\
directory.
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26. Key in 12345 Channel for the File name.

Mt Save As

Savein: . Ditch Channel

-
D= MName
=

Recent Places

L
Desktop

i

Chris Ferree

LY

-

Computer

[ ™8

Date modif...

Type Size

Mo items match your search.

(5 ]

-3 mv

-
MNetwork

File name:

12345_Channel

Save as type:

Roadway Design (".ird)

Help

27. <D> Close on the Roadway Designer dialog dox to dismiss the window.

28. In the InRoads Explorer, <D> the Surfaces tab at the bottom.

29. <R> on the 12345 Channel-New surface and select Save from the menu.

M Bentley InRoads XM Edition = | 5]
Fle Suface Geometry Drainage Evaluation Modeler Drafting Quantiies Tools Help
<Unnamed> - = SN B 5
Data Type Active Fl
=53 Surfaces )7 Breakline Fe... 378
% Default %Contour Fea... 1]
e —SHbET {2 Exterior Feat... 61 =
8. .[12345 Channel-New i 0
Save
Save A 0
ave As... 0
Set Active 4 i
£ Surfaces IiI EET Triangulate - +
Read
sy Copy...

30. In the Save As dialog box, navigate to the C:\Projects\12345\Bridge\InRoads\

directory.

31. Use the Active drop down menu and select 12345 Channel-New. This places the

surface’s name in the

File name field.
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32. <D> Save then <D> Cancel to dismiss the dialog box.

Mt Save As (=3
Save in: InFoads - @7 o
= Name Date modif.. Type Size
=
Recent Places
Desktop
v-l— ;
Chris Ferree
Computer
L-.
- File name: 12345 _Channel-New dtm -
MNetwork
Save as type: | Surfaces (*.dtm) - | Cancel
Help
Active: IlZ345_ChanneI-New - I | Options... |

The design surface is now ready for use generating cross sections, volumes, and reports.

Section Summary:

¢ Corridors are most commonly created along horizontal and vertical alignments.

¢ The origin of the template follows the corridor path ( horizontal and vertical alignment
or surface feature).

Template Drops define which template is used and how often it is applied.

¢ Once the corridor and templated drops are defined, the design can be reviewed and
edited in the Roadway Designer dialog box.

¢ A design surface (dtm), based on the corridor and templated drops, can be created from
Roadway Designer.

Chapter Summary:

Templates and corridors are used to create a design surface (dtm) of roughly parallel
features.

Templates define the “typical section” of the design surface.

Templates are defined by points. Points are located using offsets from other points known
as constraints.

Acomponent is a series of related points that define the area of a specific material.

Components are included in the design dtm, but do not have to make up the triangulated
model.

Corridors define the path, in relation to the existing ground, that the template will follow.

The design model can be reviewed and edited in the Roadway Designer dialog box prior to
creating a dtm.
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LAB 5 - Evaluating Clearances and Conflicts

This section covers how to evaluate design data for minimum clearances. Alignments, Surfaces and Features
will be used in the evaluation. Since the alignments and surfaces represent finished grade elevation, the depth
of the bridge structure must be taken into account as well.

Chapter Objectives:
e Learn to find the minimum clearance between crossing vertical alignments.
e [Learn some of the tools available for finding areas with potential clearance issues.
e [earn how to use MicroStation along with feature graphics to check clearances.
The following files are used in this lab:

e C:\Projects\12345\Bridge\Working \CU12345BRDG_Model.dgn

e (C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT Civil.xin

e (C:\Projects\12345\Design\InRoads\12345 SH119
e (C:\Projects\12345\Design\InRoads\12345 SH52
e C:\Projects\12345\Design\InRoads\12345 SH119 SH52 Interchange.alg

e C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Templates\
CDOT _Template-Library.itl

Lab 5.1 - Open Data Files

1. Open MicroStation and InRoads using the C:\Projects\12345\Bridge\Working
\CU12345BRDG_Model.dgn file.

2. Verity the correct XIN file is loaded.
3. Select File > Open from the InRoads menu.

4. Open C:\Projects\12345\Design\InRoads\12345 SH119, 12345 SH52 and 12345 SH119
SH52 Interchange.alg.

Lab 5.2 - Intersecting Alignment Reports

1. Delete any MicroStation graphics currently in the design file.
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2. Select Geometry > View Geometry > All Horizontals.

3. Select Tools > XML Reports > Intersecting Alignment Stations.

Note: This report returns the stationing of both intersecting alignments, along with the
coordinates of the intersection and the elevation difference between the two active
verticals.

4. For the Horizontal Alignment, select SH52-H.
5. For the Intersecting Alignments, key in SHZ19*to select both NB and SB.

E Intersecting Alignment Stations Report =] & ==

Horizantal Alignment: § 5524 - |4

Interzecting Alignme:

Include: SH119* 4

Selected:

Mame Description Style

SHIT3NE-H (10001011 C.. ALG_PRO
SH1135B-H  SH119 Southb. ALG_PRO

Filter...

6. Select Apply.
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7. If the default style sheet has not been set for this report, a Report Browser message will
appear. Select OK if it does.

ReportBrowser (=3

You need to set the Style Sheet Default for Tntersecting Alignment
l L Stations’. You may do this by right clicking on the style sheet and
selecting the type from the menu.

8. Select the IntersectingAlignmentStations > IntersectingAlignmentStationsASCII report
format.

File Tools Help

|C:\Program Files\B entleyhInRioads Group V8.3%ML Datal
= B 5H52-H| 107+16.50|5H119 5B-H| 2295+475.20|134405.44|291358.09|-26.313
ridge -

= Cant S5H52-H| 107+81.57|5H119 NB-H| 1295+94.39|134465.68]|291333.49|-27.964
a

(™ Clearance
"] Custom

"] DataCallection
7] Evaluation
"] Geometry

(51 IS

[ages
10 TR T TR R T

A TRt sEcingRIgAmERtS LHonS H & vIew 43

7] LegaiDescription

(7] LightRaiManufacturing

(7] MapCheck

7] Obsolete

"] RoadwayDesian

7] Schemas -

m

Note: This report lists the stationing of each of the crossing alignments, along with the
coordinates of the crossing point and the elevation difference. The report can be
printed or saved as a text file if desired.

Important!  The last active vertical alignment under each horizontal is used to
determine the vertical clearance. In this case, each horizontal has only one
vertical, so it is not a concern.

9. Right-click on the format and select Set as Default Intersecting Alignment Stations.

File Tools Help

|C:\Program Files\B entleytInRoads Group V8. 3%4ML Datal

- SH52-H| 107+16.50|5H119 SB-H| 2295+75.20|134405.44|291358.09|-26.313
(] Bridgs - |SHI1S NB-H| 1295+94.39|134465.62|291333.49|-27.964
(] Cant Style Sheet Help |

(] Clearance

("] Custom Set as Default Surfaces

"] DataCallection

C Set as Default Surface Check
(7] Evaluation

("] Geomsty Set as Default Geometry
[F1 Ics i
51 Inages Set as Default Station and Offset

Set as Default Clearance

= Intersectingdign
MR IR Set as Default Stakeout

Set as Default Legal Description

(71 LagsiDsseription Set a5 Default Map Check

[ LightRaiManfactuing Set as Default Intersecting Alignment Statians
2] MapCheck

) Obsolets =T 2 DETaUTe Tarzontal Annotation Taping

1 RoadwayDesign
j] E\chemazI ? Set as Default Cant

Set as Default Turauts L

10. Close the Report dialog.

If this report is needed at all feature intersections rather than only at the centerline
intersections, the following steps may be used.
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I1.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

Close the Intersection Alignment Stations Report dialog.
Delete all the alignment graphics.
Toggle on the Feature Filter Lock.

Set the Feature Filter to XS_Excluded from Triangulation.

Lacks =]
I #5_Fuuded fom Triangulation  ~ [ EIfE | @ N\ o7 | B — |

Note: This filter allows only triangulated features to show in dialog boxes. In the next
step, the features for SH52 are displayed and the non-triangulated features are not
needed.

Select Surface > Update 3D Plan/Surface Display.
Toggle Display On.

Highlight the surfaces 12345 SH52 and 12345 SH119.
Toggle on Features.

In the feature list, right-click and Select All.

<D> on the Style header to sort by style name.

Holding down your <Ctrl> key, <D> on all the Cut and Fill Features, the Exterior and the
3:1 Slope features to de-select them. All other features should be highlighted.

H Update 3-D/Plan Surface Display ol = ==
lgnare Clase
Surfaces:
Filter...
Mame Description I—I
Dol [ Editsyle.. |
12345 SH52 Created from roadway de...
Hel

12345 5H119 I—DI

Perimeter Surface Elevations Color-Coded Aspects

Triangles Slope Vectars Color-Coded Elevations

Contours Profiled Model Color-Coded Slopes
| Features: I Gridded Model

Mame Style - ﬂ

SHE2-LT_Toe-of-Fil D_Toe-of-Fil
SHE52-RT_Toe-of-Fil D_Toe-of-Fil
SH52-RT_Toe-of-Fill1 D_Toe-of-Fil
SH119 NE LT_HMa_Lift1_Outside_Shoulder-.. D_SHOULDER
SH119 5B RT_HMA_Lift1_Outside_Shoulder-.. D_SHOULDER
SHE52-RT_POSS D_POSS il
P = [ -

Note: Some of the features are de-selected because for the next series of steps, you only
want the backbone features displayed.
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22. <D> Apply.

Note: The features should be displayed in the file as shown. If not, try the previous steps
again.

23. Close Update 3D Plan/Surface Display.

24. Select MicroStation Place Fence and place a fence around all of the features.

25. Select File > Import > Geometry.

26. On the From Graphics tab, select Horizontal and Vertical Alignment for the Type.
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27. Verify the Target Geometry Project is 12345 SH119 SH52 Interchange.
28. Toggle on Use Fence.
29. Toggle on Use Tag Data.

Elmporl Geometry =] & ==

Fram Graphics 'ES I Wertical from Surface|

Type: E Harizontal and Yertical Alignment - II Apply

Geometry
M ame: 1
Drescription:
Siyle: ALG_EXISTING - [ Heb |
Horizontal Curve Definition: | 40 bd
Wertical Curve Definition: Parabalic -
Target
Geometry Proiect [ 12345 5H119 5H52 Inter »
SHE52-H
Use Fence [ Besolve Gaps and Nontangencies

[1Jain Elements
[] &)l Selected Elements Added to Single Alignment

I Usze Tag Data I

Project: Active -
Name Conflicts: | g Ovenarite -

Cloze

30. <D> Apply.

Note: All of the graphics in the fence are imported as alignment. Since they were
displayed as features and have tags, the alignments are named the same as the
feature names.

31. Select Tools > XML Reports > Intersection Alignment Stations.
32. For the Horizontal Alignment, select SH52-H.

33. For the Intersecting Alignments, key in SHZ19%*to select all of the crossing alignments.

E Intersecting Alignment Stations Report =] & ==

Horizontal Alignment:

Apply

Ik ting Ali
ntersecting Alignmen Cloze

Include:

Selected: Filter...
Mame Description Style i

SH119 Media... Median D_MEDIAN  [=

SH119NE-H (10001011 C... ALG_PRO
SH119ME Ce... Created By Ro... Centerline
SH119NE LT... Created by Ge... D_DITCH-B...
SH119NE LT... Created By Ro..D_EOP

CUAAQ MO I T Cem-bed Do Do T | AKICEIRI

34. <D> Apply.
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Note: When an alignment is imported from graphics, the default stationing begins with

0+00.00, so the stations shown for the imported alignments do not correspond with
the actual stationing.

35. Close the Report dialog when finished reviewing the data.

d Canl F=lrElEs
Bl Took Hep

[ \Froga s s \B bl s g VR 0L Dt

[ fige

A IntersectinghgrentStabons =

Aj] IntersectingblignmentStatonaPevien xil
(2] Dopaliessrgiion

23 LopimaiMaruteciung

291923, 571-20.976
- s IP-Tep 5 3.201-29.458
|51 Obiete e N

36. Close the Intersection Alignment Stations Report dialog.

37. Select the MicroStation Place Fence command to clear the fence.

Lab 5.3 - MicroStation Measurements

1. Zoom into the bridge area.

2. On the MicroStation menu, select Measure Distance.
3. Set the Distance to Minimum Between.
4. Set the Mode to True.

5. <D> on one of the SH52 Features.
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6. <D> on one of the SH119 Features.

—
————-—‘-—_—-‘-——-
____,_..—-—""""__:- - M Measure Distance [E=R|N=N >

/ Distance:

Qisiénce:

Note: The Minimum Distance between the features is the vertical clearance.

If you want to check the minimum clearance between the shoulder and the edge of girder,
you will need a MicroStation graphic representing the girder placed at the correct 3D
location in the file. There are several methods for obtaining the girder element. One method
is to use the View 3D Alignment command in InRoads. This command combines the
horizontal and vertical alignment to create a 3D MicroStation element. You can use this
command to view the centerline of SH52 and apply the correct offsets for any of the
girders.
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7. Turn off all levels except DES_Roadway_Shoulder (the SH119 shoulder lines) and
DRAFT_LC-Center_WT-3 (roadway centerlines).

M Level Display =8 EcE )
elsls]|s| o] s
R:j') }'[none]v Levels | L-ﬂv
= @ CU12345BR0G_Model dan
12345BRDG_Model_D-16-DU.dgn
Number Used

m| »

Mame

SH119 Left Shoulder

SH52
Centerline

8. Select Geometry > View Geometry > 3D Alignment.
9. Set Horizontal Alignment to SH52-H and Vertical Alignment to SH52-V.
10. In the Limits section, key in Z06+00 for the Start station limit and Z09-+00 for the Stop

station limit.
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11. In the Offsets section, key in 52. 92 for Horizontal Start and Stop. Key in -6. 92 for the
Vertical Start and Stop.

Bt View 3-D Alignment =R ==
Apply Style: @ Aszsigned ) Active:
ALG_EXISTING [ Clese. |
Harizontal Alignment: | ¢y - ﬂ Pfi
references...
Wertical Alignment: I CHEZY - A
Hel
Lirnits I = I
[] Station
Start: 105+25.00 +|
Stop: 108+74.00 +|
[ Attach Tag
Include Cardinal Paints
[ Horizontal [ Wertical Interval 1000 ﬂ
Offsets
Hai Ve
Start 52,92 #| St g3
Stop: 5292 ﬂ Stop: .5.92

Note: For this bridge, there are 5 girders on each side of the centerline spaced at 10°-7”
on center, making the outmost girder a horizontal offset of 52.92 feet from the

centerline. The vertical offset to the bottom of the girder is 6.92 feet.

12. <D> Apply, then Close.

Note: The red line represents the outermost girder on the right side of the SH52 and
placed in the file at the correct horizontal and vertical offset from the centerline.

13. On the MicroStation menu, select Measure Distance.
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14. Set the Distance to Minimum Between.
15. Set the Mode to True.
16. <D> on one of the SH52 girder (red line).

17. <D> on one of the SH119 left shoulder (left purple line).

M Measure Distance ===

Distance; [Minimum Between |

Mode: | True hd
Distance: | 18.313

Note: The minimum vertical distance from the girder to the shoulder is displayed in the
tool settings box.

18. If you like, you can dynamically rotate your view to get a dynamic display (blue line) of
where the minimum distance occurs.

19. If you rotated your view, rotate the view back to Top.

20. Delete the girder element (red line).
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21. Turn on all levels to view all SH52 and SH119 roadway features.

Lab 5.4 - Isopach Surface

1. The surfaces can also be used for a more visual look at the clearances.

2. Select Tools > Options > Factors and set the Text Scale Factor to 5.

ﬁ Options =] & ==
| Precision | General I Units and Format I Geometry |
| Tolerances | Factors |Abbreviations I Fiail I SightDistance|
Teut Scale Factar: I 5.0000 ™ Hep
Cell Scale Factar: 100.0000 )
Line Style Scale Factor: 100 0000 J
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3. Place a MicroStation fence around the area where the bridge will be as shown.

4. Select Surface > Design Surface > Generate Isopach Surface.

5. Set the First Surface to SH119.

6. Set the Second Surface to SH52.

7. Toggle on Isopach Surface and key in 22345 D-16-DU isopach for the surface name.

Note: This surface will be created when the command is applied.

8. Toggle on Triangulate Surface.

9. Set the Fence Mode to Inside.

ﬁ Generate Isopach Surface El' =] '@
Main | Staking
First Surface: 12345 5H113 | [ Hep |
Second Surface: 12345 SHE2 -

I |sopach Surface: 12345 D-16-DU isop

-

Triangulate Surface

Fence Mode:

[ Apply ] [ Freferences... ] [

Cloze

10. Select the Staking Tab.
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11. Set the Display Mode to Grid.
12. Set the Northing and Easting Intervals to 5.00.
13. <D> <D> on the Fill Text Symbology and set the Rotation Angle to 30™00°00", then

<D> OK.
B Generate Isopach Surface ol = == < Text Symbology )
m Symbology Marme: | v| I 0K I
Text Style: vl T o~ |
Display Mode: B = | Help | e | | Cancel
Level: - ——
Morthing Interval: § 500 + | Default Help
) ) Colar: ByLevel |:|
Easting Interval: 500 &
Wt ————(OBylevel
Cut Height Fill Height Font:
Precision: [g {2 - Precision: [g {2 - ) M
Justification: -
Prefix: C Prefix: F Left Top |
Height:
Suiffis: Ft Suiffis: Ft =g 14 _J_'
width: 014 —
Planarize Line Spacing: 010
0.an Wiew Independent
Symbology: Fiotation
Object Name @ Angle Relative to Object
loFiozds isg Byl Absolute Angle Before Ratation
D Fil Text InRoads_Miscl By’ I Angle  3g~o0o0” I Horizontal: g og
Wertical: 0.00
| Freferences... |I Cloze I

14. <D> Apply, then Close.
15. Clear the fence.

16. Fit the MicroStation view, then window into the bridge area.

Note: The text in the file denotes the difference between the two surfaces on a 5’ grid
interval. In addition, a surface was generated with points on a 5° grid, with each
point’s elevation being the difference. This surface can be used to help visualize
any potential conflicts.

17. Delete all the graphics in the design file.
18. Select Surface > View Surface > Color Coded Elevations.

19. Set the Surface to 12345 D-16-DU isopach.
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20.
21.
22.
23.
24.
25.

26.

Set the Color Mode to Automatic.

Select the Color Table tab.

Set the Initial Color to Z0.

Key in Z for the Color Step.

Toggle on Number of Colors and key in 2.

Toggle on First and Last Elevation Options and set each to 26.00.

Note: The elevation is where the color will change on the display from color 10 to color
11, indicating that everything color 10 has a clearance of less than 26 feet, while

<D> Generate.

E View Color-Coded Elevations

Color Table | Repart

Generate Colors
Initial Calar:

Color Step:

=)= =

Mumber of Colors: 2

First To Elevation: 2600

Last From Elevation: 2 00

Elevation Step: 0.00
From Elevation To Elevation Caolor
2414 26.00 10
26.00 3162 11 [

E dit

Ingert

Delete

I Apply I Freferences... I Cloze I

27. <D> Apply.

everything color 11 has a clearance of more than 26 feet.
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28. <D> in the design file for the location of the legend.

p

/ : =
Y

29. <D> Close
30. On the MicroStation menu, select Utilities > Render > Smooth.

31. <D> in the view.

32. Try other elevations to isolate potential areas of conflict.

Chapter Summary:

o The vertical clearance between InRoads alignments can be checked easily with an XML
Report.

e Surface Features can be imported as alignments to run the same report.

e MicroStation measure commands are used to check the minimum distance between graphic
elements.

e Anisopach surface generated between two design surfaces will help determine areas of
potential clearance issues.
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This lab covers how to use additional cross section and profile tools to review surface data.

Chapter Objectives:

Learn how to use cross section tools to cut sections on a skew to the alignment.

Learn how to cut sections at specific locations based on graphic elements.

Learn how to use level filters to find specific levels or groups of levels to turn on or off.
Learn how to update components, features or surfaces on cross sections.

Learn how to annotate points or features on cross sections.

Learn how to use feature filters to find specific features for displaying or annotating.

Learn how to cut profiles along graphic elements.

The following files are used in this lab:

C:\Projects\12345\Bridge\Working \CU12345BRDG_ Model.dgn

C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

C:\Projects\12345\ROW_Survey\InRoads\DTM\12345 existing ground for interchange
C:\Projects\12345\Design\InRoads\12345 SH52
C:\Projects\12345\Design\InRoads\12345 SH119 SH52 Interchange.alg
C:\Projects\12345\Bridge\Drawings\Reference Files\12345BRDG_Model D-16-DU.dgn

C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Templates\
CDOT _Template-Library.itl

Lab 6.1 - Open Project Data

L.

Open MicroStation and InRoads using the C:\Projects\12345\Bridge\Working
\CU12345BRDG_Model.dgn file.

Verify the correct XIN file is loaded.
Select File > Open from the InRoads menu.

Open C:\Projects\12345\Design\InRoads\12345 SH52 and 12345 SH119 SH52
interchange.alg.

Open C:\Projects\12345\ROW_Survey\InRoads\DTM\12345 existing ground for
interchange.

Lab 6.2 - Create Skewed Cross Sections from Graphics

In the previous lab, a cross section set was created based on SH52 at an even interval along the
alignment and all sections were perpendicular. In this section, cross sections are created on a
skew to the alignment for review purposes.

L.

Delete any MicroStation graphics currently in the design file.
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2. Select Geometry > View Geometry > All Horizontals.

3. Fit the MicroStation view.

4. Zoom in to the approximate area shown.
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5. In MicroStation, select the Element Selection tool.

1. |5

]

K TP B0

6. While holding down the <Ctrl> key on your keyboard, <D> on the four elements shown
here.

Note: This makes a MicroStation selection set from the wall alignment graphics.
7. Select Tools > Options > Factors.

8. <D> the lock icon.
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9. Set the Text Scale Factor to 40.

E Options =] & ==
| Precision | Genﬁral I Units and Format I Geometry |
| Tolerances | i| Abbreviations I Fiail I SightDistance|

Text Scale Factor.

| 200000

Cell Scale Factar: 100.0000 -

Line Style Scale Factor: 100 0000

] Help

[ Freferences... ] [ Cloze

10. <D> Apply, then Close.

11. Make SH52-H the active alignment.

Mt Bentley InRoads XM Edition

File Suface Geometry Drainage Ewaluation Modeler

<Unnamed:

----- % Cogo Buffer
i Ramp A-H
i Ramp B-H
i Ramp C-H
i Ramp D-H
b SHLLY NB-H
i SHLLY SB-H

(===
Drafting  Tools
~EE | 8NY B s
Mame Type Description By Whom
Wertical Alignment SH52 Vertical CDOT User

- 12345 SHLL SHS2 Inter » | | | spsp-y

Mew...

-/ Wall D-16-

Set Active

5 Wall D- 1
5 Wall D- 1
5 Wall D- 1
5 Wall D- 1
5 Wall D- 1
o-[f] Wall D- 16+

4 | i

& Geometry |[%] Prefq

Toggles Locate Features/La

£
£
£
£
£
£
- Wall D- 16-
£
£
£
£
£
£
£

Copy...
Delete

Empty
View

Fit

Edit...
Review...

Check Integrity...

Lm
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12. Select Evaluation > Cross Sections > Create Cross Sections.
13. Toggle on the two surfaces.

14. Select the Custom > General branch.

15. Set the Type to Linestring.

16. <D> Graphics.

E Create Cross Section =] & ==
{23 Create Cross Section Station Type ITEDE: Linestring A I
..... G I -
_____ oo 106+2603  Skew Details
_____ Include 108+72.41 Skew Station: 0+00.00
{27 Cortrals 10+11.91 Skew Left Offset: | 10,00

11142994 Skew
Right Offset: | 100,00

- ETT

-7 Layout

{2 Awes

D Grid

-7 Details

{20 ASCI
Features Storm and Sanitary Structures
[ Crossing [ Crossing
[ Projected [ Projected

0.00 #| 0.00 #|
0.00 #| 0.00 #|

Add Update I[ Graphics ]I [ Impot... ] [ Save ] [SaveAs...]

I[Pre[erences...] [ Cloze ] [ Help ]

Note: The list of stations where the graphics cross the alignment is shown in the dialog. If
an entry is highlighted, the information on the right shows the offsets and the skew

angle also.
E Create Cross Section =] & ==
{23 Create Cross Section Station Type | Tupe: [Skewed -
..... G ] -
_____ S:SE: 106+26.03 Skew Detfalls
_____ Include 108+72.41 Skew Station: 106+26.03
{21 Cortrols 110+11.31 Skew Left Offset: 535

111+29.94 Skew
Right Offset:  gp a5

|+ |+ [+ |+

Skew &ngle: {77411 E"

23 AsC

Features Storm and Sanitary Structures
[ Crossing [ Crossing
[ Projected [ Projected

0.00 #| 0.00 #|
0.00 #| 0.00 #|

Graphics [ Impot... ] [ Save ] [SaveAs...]
| [Pre[erences...] [ Cloze ] [ Help ]

17. <D> Apply.
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18. <D> a clear area in the design file for the bottom left corner of the cross section set.

m

o e

19. Review sections by zooming in or by using the Cross Section Viewer.

Note: The cross sections are created based on the graphic elements. In this case, they are
graphical displays of alignments, but they can be graphics drawn in MicroStation
as well. Next, elements representing bearing lines and the pier centerline are used
to create sections.

20. Back in the Cross Section dialog, highlight the list of custom stations and choose Delete
on the keyboard.

21. <D> Close.

22. Clear the selection set of graphics by selecting the Element Select tool and <D> in a
clear area of your file.

Note: The graphics representing the centerline and bearing lines are currently in a
reference file and on a level that is turned off.

23. Select File > Reference from the MicroStation menu.
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24. Turn on the display of the BRDG_Model_D_16-DU.dgn reference.

Mt References (L of Lunique, L displayed) =] = =
Toals  Settings

Bl %0 DGR 0D I5 @ e

¥ File Mame Model Description Logical  Presentation @f ) | & & |
12345BRDG_Model D-16-DU.dgn COOT Default  Aligned with baster File wireframe 1] AN ARV
—
Scale | 1.000000 ;[ 1.000000 Orientation  Top Botation | 0°
Dffset 3 | -178956.971 Y | -178956.971 Z | 178956.971 ml._,}‘ \|E3|E||E|J; @@ @

Allow Overides | Depth: |1 Mew Level Display: | Config Variable =

25. Close the Reference dialog box.

Note: Bearing and Pier centerlines are shown in the file. This reference was attached in
the previous lab.

Note: It will be easier to see the new elements if the alignment levels are turned off. To
facilitate finding the appropriate levels, level filters are used. Level filters allow the
segregation of levels based on predefined criteria, such as all alignment levels, all
bridge levels, etc. When a level filter is active, the dialogs listing levels only show
those that pass the filter, making it easier to find specific ones.

26. In MicroStation, select Settings > Level > Display.
27. Toggle View Index 1 on and all others off.
28. Set the Active Level to Default.

29. Toggle Show Level Name or Filters to Levels.
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30. Set the List Filter to Alignment

M Level Display ==
| EMEEEE
\cj) }' [hane] + Ml ~

= cuqzginone) £
@ Untitled

Alignments I

ny —
Olther Mumber Description

Mame

mf »

Proposed
Secondary
Teut
All Levels
[Defautt [ o |
Bridge+Draft
Bridge+Draft+Sheet
Bridge-all
Construction
GIS
Foads
Teut S

31. Scroll through the list and notice only alignment levels are displayed.

32. Right-click in the level list and choose All Off.

M Level Display =] = =
HEOEHEHE
L= A Blignme > & ~
=Bl CU12345DES_Madel.dan
12345BRDG_Model D-16-DU.dgn
Mame o= Mumber Description -
ALG_T 19000-19399 L
Set Active
All On
All Off
Invert On/Off
Off By Element
All Except Element
Save Filter
a o Level Manager b
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Note: In the MicroStation view, notice the alignments levels are now off and the bridge

levels are still on.

33. Right-click in the level list and choose All On.

“ Level Display
EEREREE

h= A Hlignme A -

N

===

=08 CU12245DES_Madsl dan
& 123458RDG_Madel_ D-16:DU.dgn

Mame L Murmber Description
ALG_" 13000-13333
Set Active
{ AllOn
All Off
Invert On/Off

Off By Element
All Except Element

Save Filter

Level Manager

m
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Note: Level filter are used in two ways. One, as described above, they are used to
segregate the level lists to make it easier to find the necessary levels. They can also

be used to turn on or off all associated levels.

34. Toggle the Filter to (none).
35. Toggle Show Level Name or Filters to Filters

36. Highlight Bridge-All.

M Level Display

|2]3]4|5]&|7] 2| (ViewDisplay )

R:") I [nane] vI@ILﬂ .

=l CU12345DES_Moadel dan
12345BRDG_Model D-16-DU.dgn

Mame *

m

37. Fit the MicroStation view and notice that the alignment levels are now off and only bridge

levels are on.

38. Clear any previous selection set.
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39. Make a selection set from the Pier and Bearing MicroStation graphics.

40. Select Evaluation > Cross Section > Create Cross Section.
41. In the Cross Section dialog on the Custom > General branch, set the Type to Linestring.

42. <D> Graphics.

E Create Cross Section =] & ==
{23 Create Cross Section Station Type I Tupe: | Linestring A I
- gs;zj 10642463 Skew :
..... Include 107+49.13  Skew Station: 0+00.00
108+73.63  Skew Left Dffset: [ 400.00

Right Offset: | 100,00

Lapout

{2 Awes
D Grid
-7 Details
{20 ASCI
Features Storm and Sanitary Structures
[ Crossing [ Crossing
[ Projected [ Projected
0.00 0.00 #|
0.00 0.00 #|
Add Update I Impot... I I Save I ISave As...]

mlﬁz&[erences._ I I Cloze I I Help I

43. In the Level Display box, toggle off the Bridge-All filter to turn all levels back on.

44. In the Create Cross Section command, <D> Apply and then <D> in a clear area of the
file.

45. <D> Close.
Note: Three cross sections are created for the three lines in the selection set.

46. Do not close out of the Create Cross Section command.
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47. Close the Level Display box.

48. Review your new custom cross section set.

49. In the Create Cross Section dialog box, select Save As.

E Create Cross Section

=)= =

5 Create Cross Section

----- General

----- Source

----- Include

{7 Controls

425 Custom

L % General
Lapout

-7 Layout

D Ames

D Grid

-7 Details

{20 ASCI

Station Type
106+24.63  Skew
107+4313  Skew
10847363 Skew

Tpe! | Linesting - ]

Details
Statior: 0+00.00

Left Offset: | 10,00
Right Offset: | 100,00

Features Storm and Sanitary Structures
[ Crossing [ Crossing
[ Projected [ Projected
0.00 #| 0.00 #|
0.00 #| 0.00 #|
Add Update [ﬁraphics] [ Impot... ] [ Save ]
[ Apply ] [Pre[erences...] [ Cloze ] [ Help ]
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50. Key in 12345BRDG _Model _D-16-DU for the file name.

Pt Save As (=3
Savein || InRoads - @ T o
D= Mame ‘ Date madified
he . Lab - Interchange Data 7/10/2009 3:34 PM
RecentPlaces 1) | a - Intersections Data 7/10/2000 3:35 P
Desktop
I
To.(l(l
;:ﬁ
Computer
_ ] 1 ¢
AL ———
= File name: 12345BRDG_Model_D-16:DU | | s |
Metwark
Save as ype: lEustom Cross Sections [*.xsc] v] Cancel

51. Select Save.

Note: In the future, these sections can be re-created by loading this text (*.Xsc) file rather
than selecting the graphic elements.

52. Zoom in to the second cross section.

W

Lab 6.3 - Update and Annotate Cross Sections

You can update a cross section set to turn on or off the display of components, crossing
features, projected features or surfaces. You can also refresh the display of these items if
changes have been after creating the cross sections.

Cross section points and segments can be annotated as well. If you want to annotate specific
points, you can choose the corresponding features for annotation. However, the features must

first be displayed on the cross section before they can be annotated.

In this section, you will use both the Update Cross Section and Annotate Cross Section
commands. First, to more easily see the design surface, you will toggle off the components.

1.
2.
3.
4.

Select Evaluation > Cross Section > Update Cross Section.

Verify the Section Set is the current one.

Set the Mode to Display Off.

Highlight Components at left.

Colorado Department of Transportation
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5. Highlight the SH52 Surface.

6. Right-click in the component list and <D> Select All.

E Update Cross Section =] & ==
LCross Section Set: Mode: () Befresh () Display On | @ Display OFf
[sH52H_1 = Stat:  106+24.63 Stop:  108+73.63
{23 Update Cross Section Surface:
General Marmne Description
2345 SHA2 Created from roadway de...
CeETIO T EaNES
Projected Features
------ Storm and 5 anitary
Component:
Mame Style - ﬂ
LT_ABC_Lane3 =
LT_Benching Select All Ctrl+A
LT_C/G_TypeZ-IB
RT_ABC_Lane Select Mone Ctrl+1] A
'l 1 Invert Selection b
m[ Cloze ] [ Help ]
7. <D> Apply, then Close.

8. Review the cross section to see that components have been turned off.

Note: To assist in evaluating the cross sections, it is often helpful to see the elevations,
which can be annotated using Annotate Cross Sections.

9.
10. Load the preference Proposed Grades Only.
Bt preferences ==
Name:
Cetus
Preference ‘Proposed Grades Only' loaded

Select Evaluation > Cross Section > Annotate Cross Section.
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11. Select the Set of skewed sections.

12. Toggle on the SH52 surface.

E Annotate Cross Section

Lrozz Section Set:

[sH52H_1

e

23] Annotate Cross Section
L % General

{27 Paints

{27 Segments

L0 Features

D Frame

(=l = s

Surfaces Preference ﬂ

12345 SH52 Propozed Grades Onl...
Lirnits
[ Station Range

106+24.63 J 108+73.63
Location
@ Object () Agis () Frame

[[ Apply ]I[Pre[erences...] [ Cloze ] [ Help

13. <D> Apply, then Close.

Note: The elevations are annotated for every point on the proposed grade.

5185.03
=5185.08

o

PG
PG

BE =s18s:2%

O
(A1

=5184.7]

PG
PG

5184.58

i

J]%

Note: Often, a more useful option is to annotate the elevations of only certain points. This
is accomplished by first displaying the features in the proposed model on the cross

sections.

14. Select Evaluation > Cross Sections > Update Cross Sections.

15. Select the set of skewed sections.

16. Set the Mode to Display On.

17. Select Crossing Features.

Colorado Department of Transportation
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18. Highlight the SH52 Surface.

E Update Cross Section

Lrozz Section Set:
[sH52H_1

)

23 Update Cross Section
General
Surfaces

&

Mode: Eefres ) Dizplay O

Start:  106+24.63 Stop:  108+73.63
Surface:

Mame Description
[ efault
%und for interchange  SH119 SH52 existing gro...
12345 5H52 Created from roadway de...
Fesature:

Mame Style i

E=terior Boundary

Exterior Bounc

SH52-ABC_Centerline-Top Centerline
SHE2-HMA_Li1_Centerline-Top Centerline
SHE2-HMA_Lift2_Centerine-Top Centerline -
4 10 2
Styles...
Filter...
I Apply I I Cloze I I Help I

Note: Look in the feature list and notice that there are several features. The surface
contains features for each of the lifts seen on the cross sections earlier. The features
on the finished grade, which are triangulated, are the ones typically annotated in
this case. Rather than scrolling through this list and highlighting just those, a
feature filter is used.

19. Select Tools > Locks > Toolbar to toggle on the locks toolbar if it is not on already.

20. On the Update Cross Section box, select Filter...

21. In the feature filter list, select XS_Excluded from Triangulation and select OK.

E Feature Selection Filter =] & ==
Start With: () All @ None Cancel
Build Selection ————————
Abtribute: IName v] l Save ]
Walue: Save Az
Mode: @ |nclude ) Exclude Delete
Add Bule Fieplace Rule Help
Rules:
Exclude All Features Mave Up
Inchude Do Mot Triangulate = False =
Include Attach Tag in 3-D/Plan = False W ove Do
[elete Rule
[ Clearan |

Current Results:

Exsterior Boundary
SHE2-HMA_Lif1_Centerline-Top
SHEZ-LT_Cuwb_Gutter-top
SHE2-LT_Curb-Back-Top
SHE2-LT_Curb-Flowline
SHEZ-LT_Cub-Top
SHEZ-LT_HMA_Lift1_Laneline-Top
SH52-LT Hia Liftl Laneline-Tool

m| »
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22. Toggle on the Feature Filter lock.

Locks =]
¥S_Exluded from Triangulation BN H—

Feature Filter Lock On i

Note: The feature filter has no effect unless the lock is on.

23. In the Update Cross Section box, scroll through the list of features and note the number is

greatly reduced.
H Update Cross Section =] & ==
Lrozz Section Set: Mode: Refresh @ Display On Dizplay Off
[sHs2H_1 ) #] st 10se2e82 Stop:  108+73.63
@ Update Cross Section Surface:
: General MNarme Description
Surfaces
Default
Components . . .
) [ ey e 12345 exizting ground for interchange SH119 SH52 existing gro...
Projected Features 12345 SH52 Created from roadway de...
Storm and Sanitary
Feature:
Mame Style i ﬂ
Exsterior Boundary Exterior Bounc
SHE2-HMA_Lif1_Centerline-Top Centerline
SHE2-LT_Curb-Back-Top [D_CURE_Bac
SHE2-LT_Curb-Flowline D_CURE_FL_ -
4 m 3
Styles
| Apply | | Cloze | | Help |

Note: The filter chosen, XS_ Excluded from Triangulation eliminates non-triangulating
features from any dialog box that lists features. While it is very handy, it can also
be confusing when features that exist do not show up in the list. For that reason, the
lock is toggled off after use. There are several pre-defined filters that can be used
to segregate features. These filters are stored in the XIN file.
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24. Highlight the Centerline Top and the left and right Laneline-Top1l features.

E Update Cross Section

Lrozz Section Set:

[sH52H

23 Update Cross Section
= General

Surfaces

Components

- g Crossing Features

: Projected Features

[ Storm and Sanitary

(=l = s
Mode: () Befresh @) Display On () Display OFf
) #] s 1082608 Stop: 11142994

Surface:

Mame Description

Default

12345 exizting ground for interchange SH119 SH52 existing gro...

12345 SH52 Created from roadway de...
Feature:

Mame Style - ﬂ
SHEZ-RT_Curb_Gutter-top D_CURE_FL_
SHE52-RT_HMa_Lift1_Laneline-Top D_LANELIME
SHE52-RT_HMa_Lift1_Laneline-Topl D_LANELIME

SHE52-RT_POSS D_POSS -

] 1 ¢

I Apply II Cloze I I Help I

25. <D> Apply.

Features on Cross Sections

[ |

Note: Small ‘+’ signs are shown on the cross sections. These mark the location of the
features and can now be annotated.

26. <D> Close.

27. Toggle off Feature Filter lock.

Note: It is best to leave this lock off unless you need it.

28. Select Evaluation > Cross Section > Annotate Cross Section.
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29. Load the preference Proposed Grades Only.

E Preferences (=3
e

Dt

Preference 'Propozed Grades Only' loaded

30. Select the set of skewed sections.

31. Toggle on the SH52 surface.

E Annotate Cross Section =] & ==
Crass Section Set Surfaces Preference ﬂ
[sHE2H_1 Bl ! —
[ ] 40 ewizting groutProposed Grades Onl...
& ection B Proposed Grades Onl...

]
{27 Segments
{27 Features
{3 Frame Lirits

[ Station Range

108:2453 -] 4| [10se73E -] 4]

Location
@ Object ) Agiz ) Frame

[ Apply ] [Pre[erences...] [ Cloze ] [ Help

32. Select Points and toggle off Include Points.

E Annotate Cross Section EI = @
Lross Section Set: [ Include Paints
|
[SH52'H—1 v] i |Dbiect |Positi0n| Prefix |Suffix |F'rec:isi0n Format |Name | |
@ Annotate Cross Section O Leader
H O Certer 1 Gnd 0.1
[ Diffset 1 off= " 01
= [ Elevation 1] FG = 012
{0 Segments [ Station 1 Skew S 01 FEHEE.EE
20 Features [ Skew Offset 1 [SkewC 01
""" {20 Frame [ Description 1
Leader Length: 10.00
[] Offzet Tolerance: 0.00
[ Poirts from ASCI:
[ Drop Station Equation Mame
Apply ] [Pre[erences...] [ Cloge ] [ Help
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33. Select Features and toggle on Include Features.

E Annotate Cross Section =] & ==
Lrozz Section Set:
ISH52-H—1 v] + |Db|ec:t |Positi0n| Prefix |Suffix |F'rec:isi0n Format |Name | |
23 Annotate Cross Section [ Leader
General [ Offset 1 [uli3 01z
[ Elevation 1 Elev 012
[ Station 1 Skew 5 01 33H3E.55
[ Skew Offset 1 Skew C 01
[ Feature Station 1 Of: 012 335553
[ Feature Mame 1
[ Feature Description | 1
[ Feature Style 1
Leader Length: 10,00
["] Drop Station Equation Marne
I Apply I IPre[erences...] I Cloze I I Help
34. Select Annotate under Features.
35. Highlight the three features listed.

E Annotate Cross Section =] & ==
Cross Section Set: Feature:
ISH52'H_1 '] ﬂ M ame Style Des ﬂ ;

23 Annotate Cross Section SHE2-HMA_Lif]_Centerline-Top Centerline Crea
General SHEZ-LT_HA_Liftl_Laneline-Topl D_LAMELIME Crea
-1 Points SHE52-RT_HMa_Lift1_Laneline-Topl D_LANELIME Crea
C Segments
45 Features
..... Tame
] 1 ¢
IIIPre[erences...I I Cloze I I Help
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36. <D> Apply, then Close.

Pff-24.00
lex5185.08
Df{-0.00

F lev3185.38
lev5184.71

Nff24.00

Note: Offsets and elevations are annotated for only the three features on the proposed
grade. The previous annotation was deleted since you displayed these graphics in
Pencil mode.

Lab 6.4 - Creating Profiles from Graphics
In addition to cutting skewed sections based on graphic elements, profiles can also be generated
from graphics. The main differences between the two options include:

e The bottom axis of Cross Sections list offsets from the reference line along which they are
created (alignment, graphic, or multi-point).

e The bottom axis of a Profile lists stationing, even if the profile is cut from a graphic. For
profiles cut from graphics or multi-points, the stationing begins at 0+00.

In this section, you will generate a profile showing existing and proposed surfaces along a the
pier centerline graphic. Since the graphic is in a reference, you will first draw a new line the
active file to use for profiling.

1. In MicroStation select the Place Line command.
2. Place a new line by snapping to the two end points of the pier centerline.
3. Select Evaluation > Profile > Create Profile.

4. Select General.
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5. Toggle on both surfaces.

E Create Profile =] & ==
Create Prefile SetMName:  SHE2.H

""" Ligneral Direction Exaggeration

""" =ource @) Left ta Right Yertical 1.0000

----- Include

..... Offssts " Flight to Ledt Horizontal 1 goog

{7 Controls

% 2:28 Surfaces:

L7 Details Object Mame

-0 AsCll Dafault EY
T_Existing_Ground Bl al
[_Finizhed-Grade B

Mone

Apply I IPre[erences...] I Cloze I I Help

6. Select Source.
7. Toggle on Graphics Alignment.

8. Ifyou key in a name in the Graphics Alignment field, an alignment is created for the
graphic element selected after choosing Apply.

B Create Profile (=] = =
@ Create Profile Create: Window and Data =
- General O Alignment: | gHE2-H J

3 Lde .
@ Graphics
o g:;:t;ls Aligrment;
{27 Awes ~ Multipoirk
-7 Grid Alignment:
~E0 Detais ) ASTII File

IIPre[erences...] I Cloge I I Help
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9. <D> on the Include Branch.

H Create Cross Section =] & ==

{24 Create Cross Section Surface
e General Crossing Features

Adjust Range
Frojected Features

10.00

Ly |

10.00

| Components

Annotation
Wolumes
Storm and Sanitary

Crozzing Structures

Frojected Structures
10.00 -

-

10.00 1

| Apply | [Preferences... | Cloze | | Help |

Note: If you want to display crossing features on your cross section like pipes or utilities,
toggle on Crossing Features. These features must first exist in the surface(s)
you’re showing on the sections. The feature’s style controls if the feature can be
shown on the cross section.

Note: Ifyou want to show features that fall outside the cross section, toggle on Projected
Features. This will show the orthogonal projection of the features onto the cross
section. You also have the option of specifying a Bandwidth to either side of the
section to project the features.

10. For this exercise, leave Crossing Features and Projected Features turned off.
11. <D> Apply.

12. <D> on the line you drew over the pier centerline element.

13. <D> to accept the element.

14. <D> a clear area in the file.
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Note: The profile is created showing both surfaces. Since there is not an alignment
associated with this review profile, some of the post-processing commands for
profiles, such as annotating and updating are not available. Profiles that need to be
annotated and/or updates should be cut using an alignment, or an alignment should
be created when the profile is cut by specifying an alignment name as noted above.

Chapter Summary:

Custom cross sections are used to create sections that are not based on an interval or
perpendicular to an alignment.

The setup for custom cross section sets may be saved to a text file and loaded later to cut
sections at the same location.

Level filters can create a subset or group of levels to easily turn an entire group of levels on
or off. They can also help you find individual levels more easily.

Feature filters create a subset or group of surface features for displaying in plan, profile or
cross section. They can also help you find individual features more easily.

Profiles can be cut based on alignments or graphics.
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This section covers how to use Surface Modeling tools for excavation and backfills. You will also use these
tools to create pier features.

Chapter Objectives:

Learn how to create excavation and backfill surfaces for footers (piers, walls, etc.).

Learn how to use the Generate Sloped Surface command to create proposed surfaces by
intercepting existing or design surfaces.

Learn how to profile excavation and backfill surfaces.
Learn how to set the elevation of elements or features.
Learn how to import MicroStation graphics into a surface.

Learn how to create pier features and a pier surface for volume computations.

The following files are used in this lab:

C:\Projects\12345\Bridge\Working \CU12345BRDG_Model.dgn

C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

C:\Projects\12345\ROW_Survey\InRoads\DTM\12345 existing ground for interchange
C:\Projects\12345\Design\InRoads\12345 SH119
C:\Projects\12345\Design\InRoads\12345 SH119 SH52 Interchange.alg
C:\Projects\12345\Bridge\Drawings\Reference Files\12345BRDG_Model D-16-DU.dgn

C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Templates\
CDOT _Template-Library.itl

Lab 7.1 - Open Project Data

1.

Open MicroStation and InRoads using the C:\Projects\12345\Bridge\Working
\CU12345BRDG_Model.dgn file.

Delete any MicroStation graphics currently in the design file.
Verify the correct XIN file is loaded.
Select File > Open from the InRoads menu.

Open C:\Projects\12345\Design\InRoads\12345 SH119 and 12345 SH119 SH52
Interchange.alg.

Open C:\Projects\12345\ROW_Survey\InRoads\DTM\12345 existing ground for
interchange.
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Lab 7.2 - Create an Excavation Surface for a Pier Footer

In this section, surfaces are created for the excavation and backfill for a pier footer for bridge
D-16-DU. The primary commands used are Generate Sloped Surface and Generate
Longitudinal Feature. For more information on either of these commands, please see the
Surface Editing chapter of A Practical Guide for Using InRoads XM.

In a later lab, these surfaces will be used to calculate volumes.
1. In MicroStation, select Settings > Level > Display.

2. Toggle View Index 1 on and all others off.

3. Toggle Show Level Name or Filters to Levels.

4. Highlight the 12345BRDG_Model_D-16-DU.dgn file.

Note: This is the reference file that was attached in Lab 2. If it is not listed in this dialog,
re-attach the reference file now.
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5. Turn on the BRDG_Outline-Foundation-Footer level.

(== s
= CU12345BR0G Model dgn
12345BRDG_Model D-16-DU.dan
Marme o= Mumber Des
]
4 I 2
.I.
_I
_I
_I
_I
_I
_I
_I
_I
_I
_I
_I
_I
Fa
.I.
_I
_I
_I
_I
_I
_I
_I
_I
_I
_I
_I
_I
rd
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6. Select MicroStation’s Copy tool.

M..[Z

Copy

IMave
Scale
Rotate
Mirrar

Array

Align Elements By Edge
Stretch

IMave Parallel

= = e |=1 |o&n w0 = e el =

IMaove To Contact

=1 Open as ToolBox

7. Snap to a corner of the outline to choose it to copy.

el IV
*+ /

8. Snap to the same corner to place it at the same location in the current working file.
9. In MicroStation, select File > Reference.

10. Highlight the 12345BRDG_Model_D-16-DU.dgn file and toggle the Display off.
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The new copy of the outline should still be showing in the current file.

Note: The outline is currently at elevation 0. Next, the outline must be moved to the
appropriate elevation.

11. Select Surface > Design Surface > Set Elevation.

12. Make certain the current Locate Mode is Graphics. If not, toggle it on your Locks toolbar.

Locks =]
<Unnamed> - = &N XIE‘ L
| Locate Graphics i

13. In the Set Elevation dialog box, set the Input Mode to Single.
14. Toggle off the Destination Level.
15. Key in 5152 for the Elevation.

B Set Elevation =] = |
Current Locate Mode: Graphics

Graphics

Input Mode: I Single - I

LG_COGO_Points —
ALG_COGO_Paints Preferences...
T

Features

Mame Style Description J
Elewvation: 5152.00 ﬂ
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16. <D> Apply.
17. <D> the outline.
18. <D> to Accept.

Note: The outline may disappear because elevation 5152 is not within your display
depth. If it does, Fit your view with MicroStation.

19. Select MicroStation’s Move Parallel tool.

M..[Z
R
L
@ 3':'1 1 Capy
_l-'ﬁl - ? 2 Mave
4- d :I} 3 Scale
%Ff 4 />h 4 FRotate
E:';{'» ”B 5 Mirror
?-'J b 38 6 Amray
EK % 1 Align Elements By Edge
e 8 Stretch M Move/Copy Par..[= || = [52 |
28 9 Mave Parallel
D)| 1 Maove To Contact
— Open a5 ToolBox ze Active Attnbutes

20. Toggle on Distance and key in Z.5.
21. Toggle on Make Copy.
22. <D> on the outline.

23. <D> to Accept on the outside of the footer outline.
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24. <R> to stop copying.
25. Select Surface > Design Surface > Generate Sloped Surface.

26. Verify that the current Locate Mode is Graphics. If not, toggle Locate Feature / Locate
Graphics to Locate Graphics on the Locks toolbar.

27. Verify that Generate Graphics Only is toggled off.
28. Set the Intercept Surface to 12345 existing ground for interchange.
29. Key in 12345 excavation for pier footer as the Destination Surface.
30. Set the Cut Slope to 1. 1.
Note: The ratio is automatically converted into a percentage.
31. Toggle on Triangulate Surface.
32. Toggle on Source and key in Excavation break.
33. Set the Style to Breakline.
34. Toggle on Catch Point and key in Excavation Cut.
35. Set the Style to D_Top-of-Cut.
36. Set the Point Type to Breakline.

E Generate Sloped Surface =] & ==
o
I Current Locate Mode:  Graphics I Filter...
Sgurce Surface: 12345 existing grour Mew Style...
Intercept ——
| S—— Hel
@ Surface: 12345 existing grour + &J
_) Elevation: 0.00
Igestination Surface: 12345 excavation fo I
Interval: 10.00 ﬂ
P | Do smoo
N Slope: 33.00% [CTa: -33.00%
[ &pply to Both Sides Triangulate Surface
Feature
Mame: Style:
[T Transverse: ﬂ Ereakling
[T Tick Marks
[¥] Source: Excavation break - J lBreainne ']
Catch Point: £ o ayation Cut - ﬂ ID_TUD'Uf'EUt ']
Pint Tupe: Breakline -
Duplicate Mames:
) Append ' Replace @ Fename
[ Exclude from Triangulation [ Generate Graphics Only

-I Freferences... I I Cloze I

37. <D> Apply.
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38. <D> on the outer pier outline.
39. <D> to Accept.
40. <R> for Entire (the entire element).

Important!  If you <D> again instead of <R>, that location is the starting point for the
slope and the excavation will not be completed around the pier.

41. Move your cursor to the outside until the temporary graphic looks like shown here, then
<D> to Accept the location.

<R> out of the command.
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Note: The Generate Sloped Surface command is very useful for creating sloped surfaces
from features or graphical elements that intercept other surfaces. The intercepts
can be existing ground surfaces, design surfaces or even surfaces previously

created with this command.

42. Select Evaluation > Profile > Create Profile.

43. Toggle on 12345 existing ground for interchange, 12345 SH119 and 12345 excavation

for pier footer.

44, Highlight 12345 excavation for pier footer and choose Properties.

E Create Profile

23 Create Profile
o % General
Source
Include
Offsets

Set Mame: SHE2H

Direction
@ Left to Right

_ Right to Left

Surfaces:

=)= =

Exaggeration

Wertical:

Horizontal:

1.0000
1.0000

Object
It

Mame
Default

12345 5H113

@ 12345 exizting groun...
[ 12345 excavation fo...

[_Finizhed-Grade
T_Existing_Ground
Default

Apply I IPre[erences...] I Cloze I I

Help

45. Set the Profile Symbology to D_SURFACE_3.

ESUrlace Properties =] & ==
Main | Advanced
Surface: 12345 excavation fc =
Crozs Sections ]
Hel
Symbalogy: IDefauIt vH:| [] Use Features Orly L=
Prafiles
Symbology: |D SUBFACE 3 v] [ Lock Symbologies
ce by o T o Ozt Distance Symbalogy Color
1 om Defaul ] ¢ oo Deefault -]
Z om Defaul S[] 12 oo Deefault -]
3 om Defaul J[] 1 oo Deefault -]
4 om Defaul S[] 12 oo Deefault -]
5 om Defaul ] 12 oo Deefault -]
& oo Defaul S[] 14 oo Deefault -]
I om Defaul J[] 18 oo Deefault -]
& onm Defaul S[] 18 oo Deefault -]
Apply Cloze

46. <D> Apply, then Close.

47. Back on the Create Profile dialog box, select the Source branch
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48. Set Alignment to SH52-H

E Create Profile

@ Create Profile

Offsets

Create: Window and Data =
@ Alignment: | sH52.H - ﬂ

~) Graphics
Alignment:

) Multipaint
Alignment:

) ASCI File

49. Select the Controls branch.

50. Set the Station Limits to 106+00 to 109+00.

E Create Profile

23 Create Profile
: General
Source
Include

Elewation

[T use
1000.00
0.00

From Cogo Paints

Station

Usze
Start 106+00.00
Stop:  103+00.00

Window Clearance

Apply
Top: oo
Battom  5p.00

[=ll= =
Apply ] [Pre[erences...] [ Cloze ] [ Help
[=ll= =
Example
From Fegression Points ao-?-rmm
B Ll A s aatans aa it g had it s a o
#|
#|
#|
#|
[Pre[erences...] [ Cloge ] [ Help

51. <D> Apply.
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52. <D> a clear area in the design file for the location of the profile.

53. Window in to see the excavation surface.

-

| N —

54. Right-click on the 12345 excavation for pier footer surface in the Explorer part of the
menu and choose Save.

P Bentley InRoads XM Edition = | 5]
File Suwface Geometry Drainage Ewaluation Modeler Drafting Tool: Help
<Unnamed> - = SN H— &8
Data Type Active Features
E‘% Surfaces I Breakline Features 130 2
% Defauilt % Contour Features 1] 1]
: 12345 SH“_'EI . G‘ Exterior Features 1] 1]
- - - "9e 5 Inferred Breaklines q q
[+-£# 112345 excavation for pier footer: o iaianiong L1165 0 0
I Exis atures 0 0
Save As... nts 1 2
Set Active B4 !
£ Surfaces |£. Geometryl@ Prej Triangulate I b
Ready Copy..

Note: Verify the Active Surface is 12345 excavation for pier footer
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55. If the File name is blank, use the Active drop-down to again choose 12345excavation for
pier footer and the name appears in the File name field as well.

Pt Save As
Save ir:

=y

Recent Places

Desktop
v-l— ;
Tadd

LY

Computer
‘L-.
==

Metwark

InRoads -

Mame

Lab - Interchange Data

Lab - Intersections Data
|| 12345 existing ground.dtm
| 12345 existing ground for interchange.dtm
| 12345 poncl.dtm
|| 12345 5H52 71st East of Bridge.dtm
|| 12345 5H52 71st intersection.dtm
|| 12345 SH52.dtm
|| 12345 SH119.dtm
| SHad finished.dtm

M

-~

ES)
-3 mv

Date madified
7/10/2009 3:34 PM
7/10/2009 3:35 PM
§/11/2009 10:27 AM
9/27/2009 6:23 PM
§/10/2009 5:54 PM
9/25/2009 11:57 AM
9/23/2009 11:30 AM
9/27/2009 6:35 PM
10/7/2009 1:17 PM
9/4/2009 4:02 PM

- | Save l

File name: 12345 excavation for pier footer. dtm

Save as type: | Surfaces [*.dtm] -] | Cancel
| Help |

Active: | 12345 excavation For pier footer - |I | Cptions. ..

56. Verify the Save In path is C:\Projects\12345\Bridge\InRoads.

57. <D> Save then Cancel.

Lab 7.3 - Create a Backfill surface for a Pier

Next, the surface for the backfill is created, using the same procedure.

L.

7.
8.
9.

Select Surface > Design Surface > Generate Sloped Surface if you previously
closed it.

Verify that the current Locate Mode is Graphics. If not, toggle Locate Feature / Locate
Graphics to Locate Graphics on the Locks toolbar.

Verify that Generate Graphics Only is toggled off.

Set the Intercept Surface to 12345 SH119.

Key in 12345 backfill for pier footer as the Destination Surface.
Set the Cut Slope to 1.1.

Note: The ratio is automatically converted into a percentage.

Toggle on Triangulate Surface.

Toggle on Source and key in Backfill break.

Set the Style to Breakline.

10. Toggle on Catch Point and key in Backfill.

11. Set the Style to D_Top-of-Fill.
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12. Set the Point Type to Breakline.

E Generate Sloped Surface

Main | Advanced

]
i

I Current Locate Mode:  Graphics I

Source Surface: 12345 SH119
Intercept
| @ Surface:
= T Lgui)

Destination Surface: 12345 backfill for pie

TErvar 10,00 |

IEQtSIope: 11 IDTo: 3300%
| Ope:

Filter...

Help

El S Tope: 33.00% [CTe: -3300%
[ &pply to Both Sides Triangulate Surface
Feature
Mame: Style:
[C] Transverse: #| [Breakline
[ Tick Marks

|§ource: Backil break + 4| [Beakiine -)

[¥] Cateh Point g ookl + 4| [D_TosctFil -

Paint Type: [E‘reaklime—v]
aint Uensity Interval. .00 ﬂ

Duplicate Mames:
) Append () Replace @ Fename

[ Exclude from Triangulation II:‘ Generate Graphics Only I

Apply Freferences... ] [ Cloze ]

13. <D> Apply.
14. <D> on the outer pier outline.

15. <D> to Accept.

16. <R> for Entire (the entire element).

Important!  If you <D> again instead of <R>, that location is the starting point for the
slope and the backfill will not be completed around the pier.
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17. Move your cursor to the outside until the temporary graphic looks like shown here, then
<D> to Accept the location.

18. <R>.
19. <D> Close on the Generate Sloped Surface dialog.

20. Right-click on the 12345 backfill for pier footer surface in the Explorer part of the menu
and choose Save.

Note: Verify the Active Surface is 12345 backfill for pier footer

21. If the File name is blank, use the Active drop-down to again choose 12345 backfill for pier
footer and the name appears in the File name field as well.
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22. Verify the Save In path is C:\Projects\12345\Design\InRoads.

Pt Save As
Save ir:
I

5

Recent Places

J InRoads -

Mame

. Lab - Interchange Data

J Lab - Intersections Data
|| 12345 excavation for pier footer.dtm
|| 12345 existing ground.dtm

e 7

ES)
-3 mv

Date madified

7/10/2009 3:34 PM

7/10/2009 3:35 PM

[12345 backfill For pier Footer

Desktap | 12345 existing ground for interchange.dtm
L m | 12345 poncl.dtm §/10/2009 5:54 PM
Bl || 12345 5H52 71st East of Bridge.dtm 9/25/2009 1157 AM
Tadd || 12345 5H52 71st intersection.dtm 9/23/2009 11:30 AM
|| 12345 SH52.dtm
A | ] 12345 SH1L9.dtm
Computer | SHad finished.dtm 9/4/2009 402 PM
_ “ 1 ¢
LI
- I File name: 12345 backfill for pier footer. dtm - I l Save
Metwark
Save as type: [Surfaces [*.dtrn) v] Cancel
Help
Active:

7

[ Options. .. ]

23. <D> Save then Cancel.

24. Select Evaluation > Profile > Update Profile.

25. Verify the Profile Set is the one used in the previous section if you have more than one in
your file. A box is drawn around the Profile Set listed.

26. Toggle Mode to Display Off.
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27. Highlight the 12345 excavation for pier footer.

B pdate Profile = = |
Frofile Set:

ISH52-H 'Iﬂ Mode: (7 Befresh () Display On § @) Display OF
@ Update Prafile Surfaces:

o g Surface MNarme Description ﬂ

Difsats 12345 SH119
Crozzing Features o

. Projected Features

s SH1195HE2

12345 excavation for pier footer

4 I 2

[ Show D ata Dutside Elevation R angs

o | e ) [

28. <D> Apply.

_

Note: The excavation surface is no longer shown on the profile.

29. Toggle Mode to Display On.
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30. Highlight the 12345 backfill for pier footer.

B pdate Profile =] = |
Frofile Set:
|SH52-H '|ﬂ Mode: (7) Refresh Display OIff
@ Update Profile Surfaces:
% Surface MNarme Description J
Offsets

i3
12345 backfill for pier footer

; Crozzing Features
e Projected Features

4 T b

Show Data Outside Elevation Range

I | Apply | I Cloze | | Help

31. <D> Apply.

—_

Note: The backfill surface is now shown on the profile.

32. <D> Close on the Update Profile dialog.

Lab 7.4 - Create Pier Features

The footer and pier must be excluded from the backfill quantities. This can be accomplished by
manually calculating the quantity and deducting it from what will be calculated from the
surface as it exists now. Or, features may be added to the surface that take the footer and pier
into account when InRoads computes the quantity. In the next series of steps, the second option
is shown, creating four breaklines: bottom of footer, top of footer, bottom of pier, and top of
pier. Since DTMs do not support overhangs or true verticals, the footer and pier are represented
as ‘near’ verticals.
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1.

Turn off the BRDG_Outline-Foundation-Footer level.

M Level Display =] = =
HERBEEE
% (B 2 rone) (o =) A
=, @ CU12345BR0G_Model dan
0 12345BRDG_Model_D-16-DU.dan
Marme o= Mumber -
4 [ = +

3. Select Surface > View Surface > Features.

4. Set the Surface to 12345 backfill for pier footer.

2. Delete all of the remaining plan graphics to make it easier to see the features as they are
developed (do not delete the profile graphics).
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5. Highlight both features.

E View Features (=3
Edit Style...
Features:
Mame Style ﬂ
B ackfil D_Toe-of-Fil
Backfill break Breakline
] 1 ¢

6. <D> Apply, then Close.
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7. Turn on the BRDG_Outline-Foundation-Footer level.

\,

8.  Window in to the corner of the footer.

7/
Window in to this area

(&7 7/
NG
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Note: This element represents the bottom of the footer. In the next series of steps,
MicroStation is used to create 3 parallel copies of this element.

Bottom of footer

Top of footer
Top of pier
-

/

Bottom of pier

9. Select MicroStation’s Move Parallel tool.
10. Toggle on Distance and key in Z.50.
11. Toggle on Make Copy.

M Move/Copy Par..[= || & |[2R

V| Distance: | 1.500
V| Make Copy
Usze Active Attributes

12. <D> on the footer outline.
13. <D> to Accept inside the footer outline.

14. <R> to end the copy.

S

Note: This is the bottom of the pier.
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15. In the Move Parallel command, change the Distance to 0.01.

16. Make a copy of each line, to the inside.

s

Note: These lines represent the top of the footer and the top of pier.
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Note: There are now four concentric rectangles representing the footer and pier. In this
case, one monolithic pier is being used; for multiple piers this procedure would be
repeated for each.

24
4

Bottom of footer

\A

Top of footer

Top of pier
-

/

Bottom of pier

Each of these MicroStation shapes must now be made into a feature, then moved to the correct
elevation.

17.
18.
19.
20.
21.

22.
23.
24.

Select File > Import > Surface.

Select the From Graphics tab.

Set the Surface to 12345 backfill for pier footer.
Set Load From to Single Element.

Set Elevations to Use Element Elevations.

Note: All of these shapes are at the same elevations. After importing them, the proper
elevations will be set.

Key in Bottom of footer for the Seed Name.
Set the Feature Style to Breakline.

Set the Point Type to Breakline.
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25. Toggle on Point Density Interval and key in Z0. 0O for the value.

E Import Surface

=)= =

From Graphics | DEM | Fram Geometry

]

Surface: 12345 backfill for pier foo - Apply

Load From: [Single Element '] Filter...

Intercept Surface: Diefault
Dirape Yertices Only

[ Thin Surface
Talerance: 500

Features

ALG_COGO_Paints

Elewvations: Usze Element Elevations  +

[T Use T agged Graphics Information

Besultz...

Freferences...

Help

Seed Mame:
Feature Style:

Faint Type:

TT SO B EgmmerT Lengr

Bottom of footer - ﬂ

Paint Dengity Interval:

10.00 |

Duplicate Mames:

) Append () Replace

[ Exclude from Triangulation

Cloze

26. <D> Apply.

27. <D> on the bottom of footer line.

28. <D> to Accept.
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29. Key in 7op of footer for the Seed Name

E Import Surface

From Graphics | DEM | From Geometry

=)= =

Surface: 12345 backfill for pier foo

Load Fram: Single Element ~

ALG_COGO_Paints
Elexations:
Intercept Surface: Diefault
Dirape Yertices Only
[ Thin Surface
Talerance: 500

Features
[T Use T agged Graphics Information

Besultz...

-

IEEEd Name: Top of foater

[ Mawimum Segment Length: 000
Paint Dengity Interval: 10.00

Duplicate Mames:
) Append () Replace @ Fename

[ Exclude from Triangulation

(Breadne 7
Foint Type:

Cloze

30. <D> Apply.

31. <D> on the top of footer line.

32. <D> to Accept.
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33. Key in Bottom of pier for the Seed Name.

E Import Surface

From Graphics | DEM | Fram Geometry

=)= =

Surface: 12345 backfill for pier foo

Load Fram: Single Element ~

ALG_COGO_Paints

Elewvations: Usze Element Elevations  +

Intercept Surface: Diefault
Dirape Yertices Only

[ Thin Surface
Talerance: 500

Features
[T Use T agged Graphics Information

Besultz...

Bottom of pier

I Seed Mame:
EaTLIE DIy

[ Mawimum Segment Length: 000
Paint Dengity Interval: 10.00

Duplicate Mames:
) Append () Replace @ Fename

[ Exclude from Triangulation

~ I

Cloze

34. <D> Apply.

35. <D> on the bottom of pier line.

36. <D> to Accept.
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37. Key in Top of pier for the Seed Name.

E Import Surface

=)= =

From Graphics | DEM | Fram Geometry

Surface: 12345

Dirape Yertices Only
[ Thin Surface
Talerance: 500

Features

Load From: Single Element A Filter...

ALG_COGO_Paints

Elewvations: Usze Element Elevations  +
Preferences...

Intercept Surface: Diefault

[T Use T agged Graphics Information

biackfill for pier foo - Apply

Besultz...

Help

I Seed Mame:
eature Slhyle:

Top of pier - H

Faint Type:

Paint Dengity Interval: 10.00
Duplicate Mames:
) Append ' Replace @ Rename

[ Exclude from Triangulation

Breakline -

[ Mawimum Segment Length: 000

Cloze

38. <D> Apply.

39. <D> on the top of pier line.

40. <D> to Accept.

41. Select Surface > Design Surface > Set Elevation.
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42. Ifthe current Locate Mode is not set to Features, toggle Locate Graphics/Locate Features
on the locks toolbar to Locate Features.

Locks

&
<Unnamed> - = BN )’j‘ L
| Locate Features i

Note: This command can set the elevation of either graphical elements or features. Since
the shapes have already been loaded into the surface, they are already features.

43. Highlight the Bottom of footer feature.
44, Key in an Elevation of 5152.

B Set Elevation =] = |
Current Locate Made: Features
B
Single —
Filter...
ALG_COGO_Paints [ Fter.. ]
Destination Level: ALG_COGO_Paints Preferences. .
Help
Features
Mame Style Description ﬂ
Backfill break Breakline Created by Generate ...
i 1 0T oe-of-Fill L
Battam of footer Breakline
Bottorm of pier Breakline
Top of footer Breakline
Top of pier Breakline
IEIevation: 5152.00
45. <D> Apply.

46. Highlight the Top of footer feature.
47. Key in an Elevation of 5153.5.

48. <D> Apply.

49. Highlight the Bottom of pier feature.
50. Leave the Elevation set to 5153.5.
51. <D> Apply.

52. Highlight the Top of pier feature.

53. Key in an Elevation of 5180.

54. <D> Apply then Close.
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Note: Alternately, you can set the MicroStation graphics to the correct elevation using the
Set Elevation command prior to importing the graphics as features into
InRoads.The Set Elevation command works on either graphics or features based

on the Locate mode.
55. Select Surface > Triangulate Surface.

56. Verity the Surface is 12345 backfill for pier.

Features
[ Load T agged Graphics

[T Delete Surface Contents

Filter Tolerance: g .op

E‘ Triangulate Surface =] & ==
e
Magimurn Lenath: 0,00 ﬂ _
: -ﬂelp
[ Extended Data Checks [ Lock Triangulation

Results
Mumber of Points:

Mumber of Triangles:

Elapzed Time [Seconds]:

Moare...

57. <D> Apply then Close.

Note: This has basically created a footer and pier sitting in a trough. The triangles and/or
contours may be displayed to review the surface if desired. This image shows a
rotated view of the triangles that has been shaded using MicroStation’s Utilities >
Render > Smooth.
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58. Save the 12345 backfill for pier footer surface to the directory
C:\Projects\12345\Bridge\InRoads.

59. Window in to the previously displayed profile.
60. Select Evaluation > Profile > Update Profile.

Note: Ifthere is more than one profile in the design file, make certain the correct Profile
Set is listed.

61. Set the Mode to Refresh.
62. Highlight the 12345 backfill for pier surface.

B pdate Profile = = |
Frofile Set:

ISH52-H vIﬂlMode: @ Befreshl ) Display On () Display OFf
@ Update Prafile Surfaces:

i g Surface
! Offsets
Crozzing Features
Projected Features

Mame Description ﬂ
12345 5H119

s SH1195HE2

12345 backfill for pier footer

| 4 I 2

[ Show D ata Dutside Elevation R angs

W] !I Cloze I I Help

63. <D> Apply, then Close

—

Note: This surface, along with the excavation surface will be used in a later lab to
calculate volumes.
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Chapter Summary:

e The Generate Sloped Surface command is very useful for creating sloped surfaces from
features or graphical elements that intercept other surfaces.

e The intercepts can be existing ground surfaces, design surfaces or even surfaces previously
created with this command.

e Features can be added to a proposed surface representing footers, piers, walls, etc.), which
can be used for volume computations.

e MicroStation elements or surface features can be placed at the correct elevation using the
Set Elevation command in InRoads.

e MicroStation elements can be imported as surface features using the Import Surface
command in InRoads; if they are not at the correct elevation, the elevation can be set using
the InRoads Set Elevation command.
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In this lab you will evaluate the excavation and backfill surfaces you created in the previous lab by computing
cut and fill volumes. InRoads provides different methods for computing volumes. In this lab, you will work
with three different methods.

Chapter Objectives:

Learn how to compute Triangle volumes.

Learn how to set default XSL style sheets to format InRoads reports.
Learn how to compute Grid volumes as a check for the triangle volumes.
Learn how the grid interval affects grid volume results.

Learn how to compute End Area Volumes from cross section graphics.

The following files are used in this lab:

C:\Projects\12345\Bridge\Working \CU12345BRDG_Model.dgn

C:\Workspace\Workspace-CDOT XM\Standards-Global\InRoads\Preferences\
CDOT _Civil.xin

C:\Projects\12345\Design\InRoads\12345 SH119
C:\Projects\12345\Design\InRoads\12345 SH119 SH52 Interchange.alg
C:\Projects\12345\ROW_ Survey\InRoads\DTM\12345 existing ground for interchange

Note: The following files were created in the previous lab “Feature Based Modeling.” If

these files don’t exist in the location identified below then they can also be copied from
the directory C:\Projects\12345\Miscellaneous\BRDG-08

C:\Projects\12345\Bridge\InRoads\12345 backfill for pier footer
C:\Projects\12345\Bridge\InRoads\ 12345 excavation for pier footer

Lab 8.1 - Open Data Files

1.

Open MicroStation and InRoads using the C:\Projects\12345\Bridge\Working
\CU12345BRDG_Model.dgn file.

Verify the correct XIN file is loaded.
Select File > Open from the InRoads menu.

Open C:\Projects\12345\Design\InRoads\12345 SH119, 12345 backfill for pier footer,
12345 excavation for pier footer, and 12345 SH119 SH52 interchange.alg.

Open C:\Projects\12345\ROW_Survey\InRoads\DTM\12345 existing ground for
interchange.
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Lab 8.2 - Compute the Pier Excavation Volume

The triangle is the most accurate method of computing volumes in InRoads. It compares
existing and design surfaces to compute cut, fill and net volume between the surfaces. Since
you have created an excavation surface for the pier footer, you can use the triangle method to
compare this surface to the existing ground surface and compute the amount of cut needed for
the excavation of the footer.

The grid method provides a quick check against other volume methods to ensure volume
accuracy. The smaller you set the grid interval, the more accurate the volume results. You’ll use

the grid method to check your triangle volume.
1.
2.

4.
5.

Set Mode to Entire Surface.

Delete any MicroStation graphics currently in the design file.

Select Evaluation > Volumes > Triangle Volume.

Note: You have the option to compute volumes on a portion of the surface using a

MicroStation fence or shape. Areas outside of the smaller of the two surfaces are

ignored.

Set Original Surface to 12345 existing ground for interchange.

Set Design Surface to 12345 excavation for pier footer.

Note: Cut and Fill Factors are swell and shrinkage factors that you can apply to the volumes
depending on the classification of material.

6. <D> Add.

Bt Triangle Valume

Original Surface: | 12345 evisting grour | JCutFactor 1 opon
Deesign Surface: |12345 ewcavation fc v| Fill Factor:  1.ooon

Original Surface Design Surface Cut Factor  Fill Factor

12345 exizting grow... 12345 excavationf..  1.00 1.00

Add Change [elete

=& =

Cloze
Help

7. <D> Apply.
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8. If you receive a warning message that a default style sheet has not been selected for the
Triangle Volume report, select OK after receiving this message. You will set a default style

sheet in this lab.

ReportBrowser

the menu.

You need to set the Style Sheet Default for Triangle Volume'. You may
! % do this by right clicking on the style sheet and selecting the type from

==

Note: The Bentley InRoads Report Browser automatically starts, allowing you to select
a style sheet (i.e. a report template) to format the report. All available report style
sheets are organized in folders and listed on the left-hand side of the report
browser. The right-hand side shows the report XML data.

File Toals Help

[C\Program Files\BentisyinFoads Group Y8 S4ML Datal

' Bridge

1] As-BuilElevations.xs!
BeamSeatElevations.xs|
BeamSeatElevationsFiomPedestal xs|
Clearance. sl

Clearance2.xsl

Clearancetltemate. xsl
Footingdlterate. ksl

Footings.xsl

GirderE levations. ks|
GirderLapoutContinuous. xsl
GirderLapoutFromBearingline.xsl
GirderLapoutFromPier.xsl
HorizontalGirderLength. xs|
Overhang.xs|

FlateGirderE levations.xsl

FlateGirderS ections. ksl
Fieferencelapout.xsl

Screed.xsl

Screed2xsl

SlabElevation. xs|
SlabElevation3LongitudinalLines. xs|
SlabElevation3LongitudinallinesIntermediatePointsOnly. xsl
SlabElevationintermediatePointsOnly. xsl
SlabElevationFiersOnly. xsl
TransverseLineList.xsl
TiansverseLines.xsl

UBeamHaunch, ksl
UBeamDrdinate. xs|

'_
o
=

=
|1 Clearance:
1 Custom

1 DataCollection
2 Evaluation
] Geometry

m

<?xml version="1.0" encoding="iso-8859-1" ?>
- <InRoads productMame="Bentley InRoads XM Edition"
productVersion="08.09.02.16"
outputGridScaleFactor="1.000000"
inputGridScaleFactor="1.000000" linearUnits="Imperial"
angularUnits="Degrees" commandName="Triangle Volume">
- <TriangleVolumeSurfaceSets method="Entire Surface">
<TriangleVolumeSurfaceSet existingSurface="12345
existing ground for interchange" designSurface="12345
excavation for pier footer" cutFactor="1.000000"
fillFactor="1.000000" cut="1437.141480"
fill="0.000000" netvVolume="1437.141480" />
</TriangleVolumeSurfaceSets>
</InRoads>

9. In the Report Browser, select the Evaluation folder.
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10. Select the TriangleVolumes.xsl style sheet.

File Toals Help

[C:\Program FilssBentleyInFioads Group YE. 3L Datat

1 Bridge
1 Cant
= Clearance

1 Custom

n
3 Evaluation

105 lopediea.xsl
BasicEndéealolumeialanceStation. ksl
BasicWolume.xs|
CrossSection.xsl
CrossSectionlFeatures. xs|
CrossSection&S CllinputFormat. xsl
CrossSection&S CllinputF ormatiwithPencodes. xsl
CrossSectionDesignSurfaceFeatures. xsl
CrossSectionGradebook, xsl
CrossSectionGradebookME ksl
CrossSectionGradebookiwide. ksl
CrossSectionPoints. ksl
CrossSectionPointsList xsl
CrossSectionProfileList. xsl
CrossSection3taking.xsl
CrossSectionStakingT able.xsl
CrossSectionsTal5W.xsl
CrossSectionSurveyFormat.xsl
CrossSectioniwide. ksl
CrossSectiori{rZ sl
Earthwork Quantities.xsl
Endéreavolume.xsl
EndéeavolumeFageT otals. ksl
EndéreavolumeStationFiange. xsl
5. x5l

] K o] ] ] o o ] K o o K] e o ] o o o ol ol

1] Triangleolumes sl
apes. sl

1] Volumes.xsl
A VolumesTal5V.xsl

Triangle Volume Report

Report Created: 10/9/2009
Time: 3:50pm

Mode: Entire Surface
Input Grid Factor: 1.000000

Original Surface: 12345 existing ground for interchange
Design Surface: 12345 excavation for pier footer

m

Cut Factor: 1.000

Fill Factor: 1.000
Cut: 1437 cuft
Fill: Ocuft
MNet: 1437 cuft
Cut: 53 cu yd
Fill: 0cuyd
Net: 53 cu yd

Note: The XML data is formatted using this report style sheet.

11. In the Report Browser window, select Tools > Format Options.

12. In the Format Options dialog box, set Cubic Units to 0.12 precision.

Format Options

=)

| Bearings

Mode Frecision Format

Morthing/E asting: 012 -
Elevation: 0123 - ﬂ
Angular: Degrees j |D j |ddd"mm'ss.s"j I Include Angular Suffix
Slope: |D_1 2 j |5U°/e j
Usze Alternate Slope if Slope Exceeds: 0.00%

Alternate Slope: |U_1 2 j |2_D:1 j
Linear: 0123 hd
Statior: j | FEHEEEE j
Acres/Hectares:
Area Units:
Cubic Units: [™ Convert to Cubic ‘ards
Direction:

| ddd"mm'ss.s"j

=

Face: ’W‘
Wertical Observation: ’m

13. <D> Close.
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Note: The report automatically updates with the new formatting.

File Toals Help

[C\Program Files\BentisyinFoads Group Y8 S4ML Datal

g = Triangle Volume Report
] Cant

g Clearance Report Created: 10/9/2009

% Custom Time: 3:53pm

|1 DataCollection

4 Evaluation Mode: Entire Surface

] AverageCrossSlopediea.ss!
1] BasicEnddreaVolumeR alanceStation, ksl
] Basicholume.s!

1] CrossSection.xsl Original Surface: 12345 existing ground for interchange
; CrossSectionalFeatures. xs| Design Surface: 12345 excavation for pier footer

i) CrossSectionASCllinputFomat xsl Cut Factor- 1.000

1] CrossSectionASCllInputFormatiyithPencodes. xsl

Input Grid Factor:  1.000000

m

L] CrossSectionD esignSurtaceFeatures 5o EAliactor 090

1) CrossSectionGiradebook sl

L) CrossSectionGradebookNE sl Cut: 143714 cu ft

1] CrossSectionGiradebookiwide. i Fill 0.00 cut

1] CrossSectionPaints. ksl )

1)) CrossSectionPointsLis, 1 e S

1) CrossSectionProfieListssl

L] CrossSectionStaking.ssl | cut: 5323 cuyd |
1) CrossSectionStaking able.ss = TR

L] CrossSectionsToCSVxsl Net: 53:23 Sy

1] CrossSectionSurvepFormat xsl

L] CrossSectionwide.us!

] CrossSection{iZ.usl

1] Earthwork Duantities. ksl

] Endéreavolume.ysl

i) EnddreavolumeFageT otals. sl
i) EnddreavolumeStationFiange.xsl
1] MultipleMaterial/alumes.xsl

4] TiiangleWolumes sl

1] TriangleVolumesSumShapes.xs!
L] Yolumes.xsl

i) VolumesTolSV.xsl -

14. Record your results:

Cut: cu yd.

Note: Any fill that is listed should be negligible.

15. Right-click on the TriangleVolumes.xsl style sheet and select Set Default Triangle
Volume.

Note: The next time you run the Triangle Volume command, InRoads will automatically
use this style sheet without you having to select it. You can always select another
style sheet from the Report Browser to change the report formatting at any time.

16. Close the Triangle Volume Report by select the X in the upper right corner of the Report
Browser.

17. In the Triangle Volume command, <D> Close.

Next, you will check your triangle volumes by computing grid volumes.
18. Select Evaluation > Volumes > Grid Volume.

19. Set Original Surface to 12345 existing ground for interchange.

20. Set Design Surface to 12345 excavation for pier footer.
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21.

22.

For Grid Interval Key in 2.0.

H Grid Volume

Igrore Factors

Original Surface: | 12345 existing grour = Cut: 1.0000
Design Surface: | 12345 excavation fc v Eil 1.0o00
Besultz...

Grid Interval: 200 +
J [ teb |

Results

Cut:
Fill:

Met:

<D> Apply.

Note: For this command, the volume results appear in the dialog box instead of a report.

23. Record your results in the table below.

24. For Grid Interval Key in Z1.0.

25. <D> Apply.

26. Record your results in the table below.

27. For Grid Interval Key in 0.5.

28. <D> Apply.

29. Record your results in the table below.

Interval = 2.0 Interval = 1.0 Interval = 0.5
Cut Volume cu yd. cu yd. cu yd.

30.

Note: Asyou decrease the size of the grid interval, your grid volume should approach the
triangle volume results with increased accuracy. If your 0.5 grid interval volume
does not compare favorably to your triangle volume, see your instructor.

<D> Close on the Grid Volume dialog box.

Lab 8.3 - Compute the Pier Backfill Volume

In this section, you will use the same volume commands to compute your backfill quantities.

1.
2.

Select Evaluation > Volumes > Triangle Volume.
Set Mode to Entire Surface.

Set Original Surface to 12345 backfill for pier footer.
Set Design Surface to 12345 SH119.
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Note: The backfill surface is set as the original surface in order for the results to display

as a “fill” volume.

5. <D> Add.

H Triangle Volume
Mode:

v||

| Entire Surface

Original Surface: [ 12345 backfill for pie Cut Factor: 1. nono
Design Surface: 12345 5H119 « | JFil Factor: 1 nooo
Original Surface Design Surface Cut Factor  Fill Fz
12345 backfill for pier footer 12345 5H119 1.00 1.00
4 n 3
Add Change [elete

=l = ==

6. <D> Apply.

Note: Since you previously selected a default style sheet for this command, you do not
get the warning message and the report is automatically generated using the
TriangleVolumes.xsl style sheet.

File Toals Help

[ \Program Filss\BentleyhInFioads Group V8 3%<ML Datat,

AverageCiossSlopedrea.xs|
BasicEndéeatolumeBalanceStation. xsl
BasicWolume.xs|

CrossSection.xsl

CrossSectionlFeatures. xsl

CrossSectionaS CllinputFomat.xs|
CrossSectionaS CllinputFormatwithPencodes. ksl
CrossSectionDesignSurfaceF eatures.xs|

Triangle Volume Report

Mode:
Input Grid Factor:

Report Created: 10/9/2009
Time: 7:00pm

Entire Surface
1.000000

CrossSectionGradebook, ksl
CrossSectionGradebookNE xsl
CrossSectionGradebookiwide. xsl
CrossSectionPoints. ksl
CrossSectionPointsList. ksl
CrossSectionProfileList. ksl
CrossSection3taking.xsl
CrossSectionStakingT able. ksl
CrossSectionsTal5W. ksl
CrossSectionSurveyFoimat. ksl
CrossSectioniwide. ksl
CrossSectionirZ ksl

Earthwork Quantities. zs|
Endéreaolume. sl
EndéeavolumePageT atals.xsl
EndéreavolumeStationR ange. ksl
MultipleM aterialvolumes. ksl

] ] o o ] o o ] ol o o ] o o ] ol ol o ] ol o ] el
I

TriangleWolumesSumShapes. xsl
Wolumes. xsl

L] WolumesTolSY.xsl

] Geometry

oaics

1 Images

1 IntersectingélignmentS tations

27 LegalDescription

27 LightRaiManufactuiing

7. Record your results:

Fill: cu yd.

Qriginal Surface
Design Surface:

Cut Factor:
Fill Factor:

Cut:
Fill:
Net:

Cut:
Fill:
Net:

: 12345 backfill for pier footer
;12345 SH119

1.000

1.000

26.03 cutt
398417 cuft
-3958.14 cu ft

0.96 cu yd
147.56 cu yd
-146.60 cu yd

8. Close the Triangle Volume Report by select the X in the upper right corner of the Report

Browser.

9.

In the Triangle Volume dialog box, <D> Close.

Next, you will check your triangle volumes by computing grid volumes.
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Lab 8.4 -

10. Select Evaluation > Volumes > Grid Volume.
11. Set Original Surface to 12345 backfill for pier footer.
12. Set Design Surface to 12345 SH119.

13. For Grid Interval key in 0.25.

Note: An acceptable grid interval depends on the size of your surfaces, the variation and
relief in your surfaces, whether or not your surfaces were surveyed, how they were
surveyed, etc. You may need to try a few grid intervals based on these variables
before converging on a good net number. For our two surfaces, an interval of 0.25
should provide accurate results.

HGri(I’VoI’ume EI =l @
igroe Factor
—
Original Surface: (5548 backfil for md | Cut: 1.0000
Design Surface: I@ Eill- 1_pooo Eeale
Grid Interval: 0.25 ﬂ =
Help
Results
Cut:
Fill:
Met:
14. <D> Apply.

15. Record your results:

Fill: cu yd.

Note: Your grid volume results should compare favorably to your triangle volume
results. If not, see your instructor.

Compute End Area Volumes

You may also want to use the End Area Volumes command as another check of your triangle
volumes or if your contractor requires end area volumes for his work. The End Area method
requires that you have a set of cross sections cut showing the surfaces from which you want to
compute volumes. The volumes are calculated from the cross section graphics instead of
comparing DTM data, as with the Triangle and Grid methods.

In this section you will compute the end area volume for your pier footer backfill. In order to do
s0, you must first cut a set of cross sections along the pier. You can either cut cross sections on
a graphic or an alignment, so you will copy the pier centerline element from the reference file

into the active bridge model file.
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1. If your reference file is not turned on, select File > Reference and toggle on the display
of the 12345BRDG_Model_D-16-DU file.

Mt References (L of Lunique, L displayed) =] = =
Toals  Settings

E-Rxe $DERAP M

Fj gfd @ xj Hilite Mode: | Boundaries

Slat © ¥ File Mame Model Description Logical  Presentation @ ) 9 % & |
1 12345BRDG_Model D-16-DU.dgn COOT Default  Global Origin aligned with... ‘wireframe 1] ' T
—

2. Window in on the pier centerline.
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3. Select MicroStation’s COpy command.

M..[Z

Copy |I

IMave

Scale
Rotate
Mirrar
Array

Align Elements By Edge

Stretch

IMave Parallel

= = e |=1 |&n | = | nf| =

IMaove To Contact

=1 Open as ToolBox

4. Snap to the end of the line to identify it to copy.

[M Copyement =) & 103

Commms: |1
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5. Snap to the same end to copy it to the active file in the exact same location.

M Copy Element [ = || & |[#3)

Inzide

6. Turn off the display of the reference file.

Note: Only the pier centerline element is now shown in the view.

7. Before cutting cross sections, set the text scale factor to be used for the cross section text.

Select Tools > Options.

8. Select the Factors tab.

9. Unlock the three factors and for Text Scale Factor key in 40.

Bt Options =)= =
| Precision | General I Units and Format I Geometry |
Tolerances | Factors |Abbreviations I Fiail I SightDistance|
Tewt Scale Factor: 40,0000
I'HH -
el SCale Facior. 100.0000 v
Line Style Scale Factor: 1000000
Apply I I Freferences... I I Cloze

Colorado Department of Transportation
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10. <D> Apply, then <D> Close.
11. Select Evaluation > Cross Section > Create Cross Section.

12. Select Preferences and select the Stacked 20 per column preference.

B preferences

M ame: Close
10H 5 120" wide

20H 100 120" wide Load
20H 100 200" Wide

40H 200 160" Wide Save

A0H 200 240" Wide

40H 200 320" Wide
coot

Save As..

Delete

REER

Help

Active Preference: Default

13. <D> Load, then <D> Close.

14. On the General branch, toggle off the 12345 excavation for pier footer and Default
surfaces. Make sure all other surfaces are toggled on.

15. For Set Name, key in Pier.

16. For Interval, key in Z0.

E Create Cross Section =] & ==
clion Set Name: Pier I
----- % General -
Create: - -
_____ m— = W'lnd_ow and Daﬁ |
..... Include Interyal 10,00 H
{7 Controls -
eft Uffzet: K
(7 Custom - =0.00 ﬂ
{2 Lapout Right Offzet: a0.00 ﬂ
0 Aves Wertical Exaggeration: 2 noon
D Grid o -
-2 Details [CIiShow Data Outside Elevation Rangs
st Surfaces:
Object N‘ﬂe s
@ 12345 existing ground f... T_Existing_Ground
[ 12345 5H119 D_Finished-Grade =
[] 12345 excavation for pi.. Default a1
[ 12345 backiil for pier fa... Default -
e i 1 Mone
Apply I IPre[erences...] I Cloze I I Help
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17. On the Source branch, toggle on Graphics and in the Alignment field, key in Pier

centerline.
H Create Cross Section =] & ==
@ Create Cross Section Alignment: SHEZ-H J
— General Single Station: |0+00,00 |
@ Graphics
Alignment: Pier centerline
2 W
Alignment:
{1 Details ASLCII File

F |F're[erenc:es...| | Cloge | | Help |

Note: The End Area Volume command requires an alignment in order to compute
volumes. Specifying a name here will automatically create an alignment along the
pier centerline element.

18. <D> Apply.

19. <D> the pier centerline.

20. <D> to Accept.

21. <D> in a clear area for the lower left corner of the cross section set.
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22. Window in on one of the cross sections to see the three surfaces.

STA. O+40

HLELELeLELEl

Note: Since you added the pier features to the backfill surface in the last lab, the pier and
footer will be excluded from the backfill quantities, but the area of the pier that
falls above the SH119 surface will be shown as cut and should be ignored.
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23. Select the InRoads Explorer Geometry tab and note that you now have an active Pier
centerline alignment created by the Cross Section command.

--& Geometry Projects
+ £ Default
5[] 12345 SHL19 SH52 Interch:
% Cogo Buffer
-/ Ramp A-H
+f Ramp B-H
+f Ramp C-H
+f Ramp D-H
w1 4 SH1L9 NE-H
w4 SHL19 SB-H
w1 4 SH52-H
w1 Wall D-16-E
w1 Wall D- 16-F
2 Wall D-16-G
2 Wall D-16-H
w4 Wall D-16-1
2. 4 Wall D-15-)
i Wall D-16-K

You’re now ready to compute the end area volumes from the cross section graphics and new
pier centerline alignment.

24. Select Evaluation > Volumes > End Area Volumes.

25. On the General branch, toggle off the 12345 existing ground for interchange surface and
make sure the 12345 SH119 and 12345 backfill for pier footer surfaces are toggled on.

26. Set Cross Section Set to Pier.
27. Set Imperial Units to Cubic Yards.

28. Toggle on Create XML Report.

H End-Area Volumes =] & ==

Eile

Method

(e Beaian Gek Surface Type
LCross Section Sel A @ Standard

ﬂ 12345 exizting ground for interc Ewxisting

Ty trdieavame || [ 123455H113 Design Carrect for Curvature

..... % General /| 12345 backfil for pier footer Exxizting Station Linite

----- Unsuitable Materialz by Feature
----- Unsuitable Materialz by Station
----- EIasmfl@tlons ) 0+00.00
----- Compaction/E =panzion
----- Wolume Excep.tlons 0+00.00
----- Added Quantities Ll m '
----- Forced Balance
----- Az Builk

----- Annotation

Usze Station Limits

[+ 1+

Imperial Units
@ Cubic v'ards Cubic Feet lgnore Areas Smaller Thar: oo

| Create XML Report

I Apply | Freferences... | | Cloze | | Help

29. <D> Apply.

30. If you receive the Report Browser warning message, select OK since the End Area
Volume command does not yet have a default style sheet set.
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31.

32.

33.
34.

In the Report Browser, select the EndAreaVolume.xsl style sheet under the Evaluation
folder to format the report.

£ Barley -C g RPT LT i o
Ede Tools Help

|C \Progesm Filer\Bertley\InPoads Group VB 30ML Dats’,
(™ - End Area Volume Report

(2 Clesance Report Created. 107972009

_isar-':ec , Cross Sectlon Set Name: Pier
e i kooatnes wl i
A DasicEndhvsahichamell slancaSeation el Alignmant Name:

MDUT Grid Factor: 1000000 Mote: ANusEs i tha report ace i feet, souare fest 6nd cublt yards uniess Specified chermse.

ceeraeeaeneen . SIAHOR QUANGIES - - ooeeenrnnins ceeiaaaaaaas Added Quantities - .. ...
Beseline Cut Fill cut Fill Mass

Swation Factor Area Volume Adjusted Factor Area Volume Adjusted Factor Volume Adjusted Factor Volume Adjusted Ordinate
040000 1000 00 000 000 1000 484 000 000 1000 0.00 000 1000 000 000 000

041000 1000 02 0.4 004 1000 360 1562 1562 1.000 0.00 0.00 1.000 0.00 000 -15.58
042000 1000 02 008 008 1000 352 1318 1318 1000 0.00 000 1000 000 000 2867
043000 1000 02 008 008 1000 45 1290 1290 1.000 0.00 0.00 1.000 0.00 0.00 4149
044000 1000 02 008 008 1000 337 1263 1263 1000 0.00 000 1000 000 000 5403
045000 1000 02 0.08 008 1000 330 1236 1236 1.000 0.00 0.00 1.000 0.00 0.00 66.31
046000 1000 02 008 008 1000 323 1209 1209 1000 0.00 000 1000 000 000 man
047000 1000 02 009 009 1000 316 1182 1182 1.000 0.00 0.00 1.000 0.00 0.00 -90.0%
048000 1000 02 008 009 1000 308 1155 1155 1000 0.00 000 1.000 000 000 10151
043000 1000 02 0m 009 1000 301 1nz 1129 1.000 0.00 0.00 1.000 0.00 000 -mn272
140000 1000 02 008 009 1000 294 1103 103 1000 0.00 000 1.000 0.00 000 12366
1410.00 1000 02 0 003 1000 287 1077 1077 1.000 0.00 0.00 1.000 0.00 000 -1
141533 1000 00 002 002 1000 389 667 667 1000 0.00 000 1.000 000 000 14099

Geand Total 09 o9 Wis 9 0.00 000 000 000

A okl

A VokarasTolS sl

123 Geomety

23165

(23 Imapes

(23 Interisctnghgnmentiastions

Note: Ifyour report lists cubic feet, select Tools > Format options and toggle on
Convert to Cubic Yards.

Read your fill volume from the Grand Total line of the report and record your results:

Fill: cuyd.

Note: The End Area Volume results should compare favorably to your Triangle Volume
results for backfill (within a few cubic yards). If not, see your instructor.

Close the End Area Volume report (click the X in the upper right corner).

<D> Close on the End Area Volume dialog box.

Chapter Summary:

Triangle volumes provide accurate cut and fill quantities.

The Triangle Volumes command compares surfaces to compute volumes.
The Grid method is useful to check triangle volumes.

The accuracy of the Grid Volumes is controlled by the grid interval.

Many factors affect the selection of an appropriate grid interval. Select an interval that
converges on a net number favorable to the triangle results.

The smaller the grid interval, the more accurate the grid volumes.
End Area Volumes are computed from cross section graphics instead of comparing DTMs.

The End Area Volume results should compare favorably to the Triangle volume results.
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Chapter Objectives:

Lab 9.1 - Under Development
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