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Introduction

The course has been developed to be completed with Power GeoPak SS4. Other versions of GeoPak
SS4 may also work but some dialogue boxes may appear different. Open Roads Designer might be
compatible if the class data set is upgraded but this course is NOT compatible with GeoPak SS3.
DES 727 is intended to be completed in the TxDOT ProjectWise environment so many of the
exercises reference locations and setting for ProjectWise. If you are using this course manual and
data set outside of TxDOT’s ProjectWise environment you will need to adjust those setting for your
file storage system.

The following is a list of design files that the student will need in order to start this course:

1-Survey/Topography Survey/DTM_TINS/SH155.tin
1-Survey/Topography Survey/Field Data/PINES2D.dgn
1-Survey/Topography Survey/Field Data/PINES3D.dgn

1-Survey/Aerial Photogrammetry/Orthophotography/ (Aerial Images)
4-Design/GEOPAK/job001.gpk

4-Design/GEOPAK/class.itl

4-Design/Master Design Files/ SH155_DES_TERRAIN.dgn
4-Design/Master Design Files/SH155_DES_EOP_LINES.dgn
4-Design/Master Design Files/SH155_DES_MODEL_UNSUITABLES.dgn
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The following is a list of support documents that the student will need to complete this course:

4-Design/Master Design Files/Horizontal_Data_SH155_PROP.txt
4-Design/Master Design Files/Retwall Horizontal Data.txt
4-Design/Master Design Files/super_table.jpg

4-Design/Master Design Files/Typicals.pdf

4-Design/Master Design Files/Vertical_Data_SH155_PROP.txt
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1. Terrain Models
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This chapter will demonstrate how to take survey data and convert it into an existing terrain file for

use in OpenRoads. Survey deliverables have historically come in multiple formats including tin files,
and 3D DGN files. This chapter will not show every way to convert survey data in to a 3D terrain. It
will be limited to showing the best practices.

If using ProjectWise for this class complete the steps below. If not using ProjectWse skip to the next

section.

1. Loginto the Divisions and Offices data source in ProjectWise.

2. Navigate to pw:\\txdot.projectwiseonline.com:TxDOT\Documents\DES\Plan

Terrain from File

BEGIN EXERCISE

1. Open SH 155_DES_TERRAIN.dgn
Note: The terrain file in this example is already created. However, | recommend using a 3D seed file
for a terrain file. Terrains are inherently 3D elements and therefore should be created in a 3D
environment. Even though a 2D seed will create a 3D environment when a 3D element is created,
using a 2D seed for a terrain file will only add an extra, vestigial model to the file.

DES 727

Development\GeoPak SS4 Training Data\1234-56-xxx\4 - Design\Master Design Files\

Select Seed File - C\ProgramData\Bentley\MicroStation V8i (SELECTseries)\WorkSpace\Standards\seed\ X,
Loak in: seed - @@ -—:-_1
= Name - Date modified Type Size
=~ M TxDOT _DesignSeed2d.dgn 8/13/2015 913 AM Bentley MicroStation De.. 250 KB
RecentPlaces ¢/ TxDOT DesignSeed3d.dgn 8/13/2015 9:14 AM Bentley MicroStation De.. 253 KB
! HTxDOT_SheetSeed2d.dgn 12/19/2014 3:09 PM Bentley MicroStation De.. 43 KB
Desktop
LiI;rar_ies
Computer
'“:1
MNetwork
File name TxDOT_DesignSeed3d.dgn -
Files oftype: MicroStation DGN Files (".dgn) VJ { Cancel J

1-1

TxDOT | 4-2018



2. Select Create from File tool

Under the Terrain Model tab, select the
Create from File tool. Just for reference,
The organization of the tools in this tab is
as follows: First row is Creating, Second
is Modifying, Third is Analysing or

Reviewing, Fourth is Saving out.

3. Browse to and select SH155.tin

You will be prompted to Select a file. The tin file
is found in the directory below. It is named

SH155.tin.

Directory: Divisions and Offices\DES\Plan
Development\GeoPak SS4 Training Data\1234-
56-0XX\1 - Survey\Topography

Survey\DTM_TINS\_TINS

DES 727

Tasks

[ Civil Tools

[l 7 B 40 BT 2 il 3,

| ¥ analysis & Reporting

I ceneral Geometry

| <~ Horizontal Geornetry

- B vertical Geometry

YY)
-R@%%vﬁ‘f’é 5

ftf corridor Maodeling

“& Model Interoperability

- IR IR 218 1K
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Select Files To Import ®

Select

L]

Name

ZB20]

<|

Applicatic

Extensior

Selected [

Name

<

Documents

Folder [ DTM_TINS

mDMSIDr‘I and Offices / pwonline\joel.arguelles
|- _File Restore
|- _Standards
| _Training
L BRG
| Configuration
&Fcst
= DES
= Plan Development
=" GeoPak 554 Training Data
[ 1234-56-000
L= 1 - Survey
| Topography Survey
®
=7 EBM
= MNT
= PMO
(= PPD
= ROW
= RRD
= Spatlal
_ SPD
' ssp
= ToD
o Tee
(= TRF
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1
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Cancel
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4. Select the Feature Definition: Terrain Display/Existing Triangles

F = S y
Import Terrain Model(s) =HIEN X
- x E Options
I 052004026 TIN Terrain Models »~
Append to existing Terrain Model
Terrain Model to append to -
Filter R
Source File Units Unknown El
Feature Definition »
Feature Definition [Existing_Triangles El
Import Options Import Terrain Only El
Geographical Coordinate Systems »
Source None (]

Source Description

Source Units

Target US155

Target Description MNADBS3 StatePlane Texas Central FIP)
Target Units US Survey Foot

C\Users\JARGUELL\Desktop\class\1234-56-com\1 - Survey\Topography Survey\DTM_TINS\052004026TIN.tin

a. The Terrain Model tab allows for the appending of the terrain being imported
to the existing terrain. It is an easy way to compound several survey tin files
into one single existing ground surface.

b. The Filter tab is used to help MicroStation determine the units of the tin file.
Choosing unknown will let it read the data and choose the units. It tries to
pick the right thing. Metric can be chosen even though the source data is in
US Survey feet.

c. The Feature Definition tab allows the user to set a Feature Definition for the
surface and filter the type of data coming in. Usually, Import Terrain only is
picked.

d. The Geographic Coordinate Systems tab is there in case survey came in with
the coordinate system or the points are not geographically set up correctly.

5. Click the Import Button.

6. Close the Import Terrain Model dialog box,
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7. Fit your view to see the new terrain.

30

© wr View 1 - Top, Default
Br@dx-|ARQREYO VWO FEE

) Element Selection | = X
CEERY ®

Ee-ae »

-

saio|dxg 13afoig & | syse| b | ‘ UONEULIOJU] JUSLLB)|

=@

8. Left click the terrain and open the Element Information box

W-o-s-e-@-a-2-h-g (Quy

The Element Information box shows how the terrain was created by giving the address of the file and

displaying the icon of the tool that was used.

@ Element Information

=] |—§i-‘

= & Selection
S Temain Model: SH155

DES 727

t Calculated Features Display
- Source Features Display

a. The General tab shows basic information of the element.

1& From File : C:\TxDO T pw_online‘\txdot'\joel arguelles\dms51637.SH155tin

b. The Feature tab lets you change the Feature name and Definition of the element.

c. The following tabs are dependent on the classification of the element.

1-4
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i. For example, the Information tab gives you a range of elevations which you
can check to makes sure you don’t have any outliers and you can confirm
that the data corresponds to the location of the project

9. Left click the terrain, hover, and select the properties box

This is a condensed version of the Element Information box. "
& () X
| Properties i

The Properties tool allows you to change the view properties Slivers =
of the terrain on the fly. For example, you can turn the e . — :

= -

Feature Mame 052004026 TIN

triangles off by double clicking on the “On” next to Triangles Feature Definition  Existing_Triangles
and turn on Contours by double clicking on the “Off” next to Contoure off
Contours to switch it “On.” Triangles On
Triangle Vertices  Off
Flow A Off
The Edge method is the rule that the computer uses to LUU:F,E:&B Off
determine the size of the triangles. By changing this to Max High Points off
Triangle Length, the terrain can be altered to increase or Breakline off
Boundary On
decrease the break lines and points that are connected with Spot Off

triangles.
Max Length Triangles: 1000

of fireh o
o e
e
_an
£sige Method M T rangle Length
[F="TR 1000 0000

= | Featurs Noms SHISS
Fealue Defilon  Exssling_Triangls

Combours
Trangies on
Trangle Vetices
Flow Areows
Low Poicts

Hgh Paants

2

Dopsatng
Donrutary
Spot

S5 28588
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Max Length Triangles: 10

Edge Method Max Triangle Length
TR 10.0000
| Feature Name SH155

intion _ Exisling_Triangles

High Points

Breakline
Boundary
Spot

298 88889¢8

For the remainder of this course the terrain must be displayed with the edge method set to max
triangle length set to 100. The view settings in this box will determine how the terrain is displayed
not only in this file but in every other file that calls on it as a reference. For example if contours are
turned on then contours will be visible everywhere this file is displayed. For this class display only
the boundary and turn off all other features. The only thing displayed should be the dotted boundary

line.

Note:

The text of the terrain contours can be changed by changing the drawing scale.

Editing a Terrain

Once a terrain has been created it can be manipulated from within GeoPak without altering the
parent file it was created from. This can happen because the software makes a copy of the points
from the parent file and creates the 3D surface from those points. This section will demonstrate a
method to edit a terrain by removing an obviously erroneous survey point. If done correctly, the

resulting terrain will be more accurate for further design.
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BEGIN EXERCISE

u View 2 - Top, Default

1. Leftclick and hold on the rotate Braxv/AQRQRNEHRPO WEE H VLG
view tool (until the drop menu 9 1 RotateView
1 2 TopView
appears) ¢ 3 FrontView
. . < 4  Right View
2. Select front view from the list and Be et vin
zoom into bridge section. (see » 6  Bottom View
v 7 Back View
below) W 8 LeftView
| 89  Right-lsometric View
== Open as ToolBox

Look for the lone point that is suspended over the flat area that represents the top of water.

& View 2 - Front, Default B 5|
Gras- A9 HHAPREFTRE
e § Element Selection [
_._|.,: S0 0 = =)
Hle=a8a ¥ .

3. Click on the edit terrain model tool.

# Terrain Model BERA
el AR KL%
Y YL Y O
EY4 2,33 B B TEdit Terrain Model |
R A B E &% 8
The following dialog box will appear.
) Edit Terrain Model | = X |

. 7~ N
4. Click on the delete vertex tool. ‘ q@% %
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Left click on the terrain to select it
Select the erroneous point to be removed.

Right click to accept

© N o O

Left click on the element select tool to exit the command

The erroneous point should be gone and the terrain should have recalculated automatically. (see

below)
w View 2 - Front, Default o |-
D@~ ARSUHALO WEL| LT LG
U Edit Terrain Model il e Sl
B0 ] BB S B I
N T ) O
_ _..—_-a-—-h..'-_-:__:_?___._ __.‘--“,,‘{:;;:5-'_- T =

Notes:

1. The existing terrain is the backbone that all proposed surfaces are compared to.
2. Ensuring that provided survey data produces an accurate existing terrain is a highly critical
to the overall accuracy of the entire project.
3. Caution must be used when editing terrains.
a. Terrain edits should only be done by an individual with sufficient knowledge of the
project site. Be certain that any questionable points are actually erroneous.
b. If the option to update from source is used any edits to the terrain will be lost in lieu

of the data from the parent file.

Create a Terrain Model by Graphic Filter

An existing terrain can also be creating by using a 3d topo file. The beauty of using a topo file is that
if a surveyor needs to make any adjustments to the topographical line work, all they would need to
do is access the file on ProjectWise, make the changes and the terrain would adjust automatically.
By using this method, you are ruling your terrain to the 3d lines from the surveyor. This allows the
terrain to change depending on any changes made to the 3d topo file.
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BEGIN EXERCISE

1. Create a new DGN file (from
the menu select File->New)
2. Name the new file (SH
155_DES_TERRAIN_GF.dgn)
3. Change the seed file from 2D
to 3D
4. Attach a reference file
(select NO Nesting)
Divisions and Offices/DES/Plan

New
General
Folder
Master Design Files -
Document
Name: SH155_DES_TERRAIN_GF.dgn a ]
Description:  TxDOT_DesignSeed2d
File Mame: SH155_DES_TERRAIN_GF.dgn
Application: Department:
[MaoStaﬁon v] ane) v]
Source Document:
TxDOT_DesignSeed2d.dgn - TxDOT _DesignSeed2d

iE ¢

Development/GeoPak SS4 Training Data/1234-56-0XX/1 - Survey/Topography Survey/Field

Data/PINES3D.DGN.
5. Fitview

6. Build a Graphic Filter

7. Select the Graphic Filter Manager

Under terrain Model Tools

8. Right Click on Filters
9. Select Create Filter

DES 727

< Horizontal Geometry
B vertical Geometry

# Terrain Model

%

<

<

mEEA

EYECLIY LY

UET-E-L- V8 TSEN

EVA S 53 By S o

< R(ER Y

# corridor Graphical Filter Managerk -

& Model Interoperability v
Terrain Filter Manager E@g

b . B
EXG_GRD_SH155_GF.dgn
Filter Groups

Properties

Create Filter

Create Filter from Selection Set

Clear Preview

. Existing - Ground Shots
Filters
Aerial Break Lines
Aerial Break Voids
Design - Road Finished Grade
Design - Road Subgrade Only
Design - Road Surface Only
Existing - Boundary

Existing - Break Lines

Existing - Contours

Existing - Ground Shots
L= Existing - Triangles

e

1-9
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10. Name the filter

Terrain Filter Manager = ”EI. &3
(3DTOPO_SH155) 'y D 6 AR
. . | =-M8 EXG_GRD_SH155_GF.d Properties
11. C|ICk the Create Fllter ! = Filter Groups .
=2 Filters General - Js
Button & 3DTOPO_SH155 Name 3IDTOPO_SH155
=48 TXDOT Terain Model Filters dgniib| oo
Feature Type Break Lines E’
Filter Type
Link to Terrain Features - =
Edit Filter T
Filter By A
Colors
Levels
Line Weights
Line Styles
Element Types
Cell Names 2
W it Filter (o] @ i
e
Levels (1) =
Select Levels g
12. Click on levels.
Colors Levels: Selecied Laus
13. Select ASPH IC )
CL [
CLv .
D_DTM_BREAKLINES ElementTypes || E5% 1 spors \
Line Styles g;gﬁx\rj 3
14 CIICk Add Line Weights g?g ‘ <- None
. . . . am DTM_break
15. Click Finish and Finish i DTM spot
Civil Features E_Control_Center Line_CL
E_Drainage_Structure_Culve
Transparency E_Drainage_Structure_Heac
Note: You can also add match E_Drainage_Siructure_Wing
Template E_DTM_Ditch_Ditch Bottom_
. . . E_DTM_Grade Break_GB
points and Voids. To do this, you Elevations E_Misc_Miscellaneous_MIS ~
would create on filter for voids, one HindCont
Add-> ]
for match points, and one for -[ 1 1 T ‘ —
. By Sel.. = Prev.| (& Prev. Cancel w |
breaklines. Then, you would call on -

all of them by making them a single filter group.

16. Select Create Terrain Model by Graphic

Filter (Under Terrain Model Tools)

DES 727

< Horizontal Geometry

B vertical Geomnetry

1-10

% [_Create Terrain Model By Graphical Filter]

'v'-f%ﬁ%%ﬁ/%@&z -
Al .

RBEa s

ff corridor Modeling v [

& Model Interoperability hd
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DES 727

17. Click on the Ellipsis Button (...)

Graphical Filters

Located on the input line for the Graphic

Filter Group

18. Choose the 3DTOPO_SH155 filter
(from step 15)

19. Change the Edge Method to Max Triangle
Length.

20. Set the Length to 100.

21. Set the Feature Definition to

I Grapﬂical Filter Groups

—_Gf 3

=-MJ TxDOT_Terrain_Model_Filters dgnli

=}-== Graphical Filter Groups
‘ =8| Existing Terrain
=} == Graphical Filters
== Aerial Break Lines
== Aerial Break Voids

== Design - Road Finished

== Design - Road Subgrade Onl
== Design - Road Surface Only ~

Grad:

»

Existing_Triangles.

22. Name the Terrain: EXG_GRD_GF.

23. Left click through the prompts ) Create Terrain by Graphical Filter o |

(when prompted select No on Graphical Filter Group

Append To Terrain)

|Append To Terrain | Ignore Feature Linking
Append To Terrain [=]

Edge Method

Feature
Feature Definition

Name

3DTOPO_SH155

el
&

(=)

[ Terrain Filter

Manager J

Triangulation Options

Max Triangle Length

Maximum Triangle Side Length  100.0000

Existing_Triangles
EXG_GRD_GF

~

(=]

~

(=]

(use settings above)

24. Left click (Data Point)
to accept Selection / : :
|Data Point to accept selection |

=

25. Right click and hold.
Select the Element

selection tool (to exit out of the command)

1-11
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Note: This method tethers the terrain to the elements located in the PINES3D.dgn file. If any

changes are made to this file, the terrain can be updated by using the Update from Source file tool.

26. Open the View Attributes Dialogue Box

Analysis & Reporting
i Ganeral Geamatry

Herizontal Geometry

€ ¢ ¢ <

EH vertical Geometry
& Terrain Model HES-
o i 15 Ay Oy A A
&%
WA B DD
A e el ly o
A i (B!

{fl Corridor Modeling

& Model Interoper ability
& Civil Calls

= 30 Geometry

i Survey

il DpenRoads Help

o (e | e | e | P | e | e

i Drawing
4 Visushzabion

4 Project Explorer

* e v [its Dofoult

ow  Subsurface Ublity Help  TaDOT
© o= @4

Workspace GEOPAK W

-_ By«

« Q@ w

r Manager : 0 of 0 listed | References (0 of 0 unique, 0 displayed

& [1]2]3]4]5]e|7]8] i x

27. Change the Display Style to Transparent

Modeling.

DES 727

1-12

_F" View Attributes - View

View Number: 1 - | &

D presentatigg,

Display -l

T ACS Triad

L Background

il Boundary Display
ue Camera

< Clip Back

&* Clip Front

% Clip Volume

IEI Constructions

& Default Lighting
Dlmensmns
E‘Data Fields

X' Displayset

Global Brightness: # <

& view Setup

[Z] Fast Cells

= Fill

£ Grid

&) Level Overrides
Lme Styles
[=]Line Weights
Markers
Panerns
Tags
Texl

% Text Nodes
@Transparency
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Your Model should look like this.
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2. Horizontal Geometry
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The project data set developed for the manual has a single center line alighment thus there will be
only one alignment file. If a project were to have multiple alignments, for example a freeway project,
the best practice is to separate them so there is only one alignment per file. Having only one
alignment per file allows the designer to use the standard feature definition for center line on each
alignment while still retaining the ability to turn on/off each alignment individually. This also reduces
the amount of RAM memory need at any one time thus reducing crashes in the software. There are
several other benefits including allowing multiple designers to do geometric work at once and
protecting files against becoming corrupt and losing all of the horizontal data on the project. The
same logic should be applied to all horizontal alignments including ditches, retaining walls, etc. With
this best practice proper file naming conventions become extremely important. The file should be
named so that it is instantly apparent which alignment is in the file. See examples below:

SH155_CL_ALIGN.dgn

SH155_RT_DITCH.dgn

110_LT_FR-ALIGN.dgn

Opening/Creating the Alignment File

Unlike the terrain file, an alignment file must use a 2DAlignmentSeed file. Only having two

dimensions in the file ensures that the horizontal geometry is not created with an accidentally
rotated third plane. The tools in PowerGEOPAK SS4, which will be introduced later in the manual,
will automatically align the horizontal alighment with the vertical alignment and later with the
templates to create a 3D model. However, at a design level the designer is still working in two

dimensions. Furthermore, it will allow angle inputs as bearings.

New 14
General
BEGIN EXERCISE Foider . |
1. Select File->New (from i e e [LChange.. | | [ cancdl ]
. D t |
the main menu) e . [_emy ]
Name: SH155_DES_ALIGN.dgn -V

Description:  TxDOT_AlignmentSeed2d

. ] File Name: SH155_DES_ALIGN.dgn
2. Fill out the dialog box as

Application: Department:

shown.

1 MicroStation ¥ | | <none> hr

Source Document:
TxDOT_AlignmentSeed2d.dgn - TxDOT _AlignmentSeed2d

[ seed... [ mport...
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3. Select The References Icon @ Bra~-@-B-=2

4. Select the Attach Reference Icon "
1) References (0 of 0 unique, 0 displayed)

Toaols gttings
e o ® . .
= v e I -4 D & 2

fsiot = ¥ 3 File Name

il
5. Navigate to (Documents\DES\Plan Coauments
Folder (I Master Dasign Flles -+ =2BE
Development\GeoPak SS4 Training AR -b
D 12 4- -XXX 4 - D | n M Y Name Description =
ata\ 3 56 \ es g \ aSte ATALG_SHI55.d0n Alignment 5 -
Design F||es\) ZERCOR_SH155 2.dgn COR_SH155.2 1
/BSH155_DES_CORRIDOR_UNSUITABLES dgn SH155_DES_ CORRIDO

S == 5H155_DES_EOf.dgn
7 [5H155_DES_TERRAINdgn 5H155_DES_TERRAIN.
[ SH155 MDF ROW.dar ™
b

. il

6. Select SH155_DES_TERRAIN.dgn F— prrr—— =
Extension: =.dgn; = dwg; * -
Add
7. click OK Selectad Documants
Name Description
'Reference Attachment Settings for ...\SH155_DES_TERRAIN.dgn ] . : :
Fie Name: PW_WORKDIR dms50846\SH155_DES_TERRAIN dan e =
Full Path: ...\joel.arguelles\dms50846.SH155_DES_TERRAIN.dgn
Model: (Default > — =
Logical Name: - T
Description: | Master Model
Orientation: . . .
e Dastion -! 8. Fill Out the Dialog Box and click OK.
Coincident Aligned with Master File
Coincident - World Global Origin aligned with Master File
# Standard Views
Sl wnpm) (Use the setting shown to the Left to

Named Fences {none)

correctly fill out the dialog box. Pay
— particular attention to changing the nested

Detai Scale: [1"=100° - . . .
Sqwa;,;; ﬂm N G ) attachment setting from live to no nesting)

Named Group

R

Le\l;I = -]
Nested Atta - | Live Nesting ’ ¥ | Nesting Depth: | 1
Display Overides: >.
New Level Display: (Use MS_REF_NEWLEVELDY |
Global LineStyle Scale: |Master ¥,
Synchronize View: | Volume Only >
Toggles =
L= 5 R L e 7Y
Drawing Title
o Name: | Drawing
o ] [ Coxe
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9. Select fit view

B View 1, Default = T .
Rrafiv A QRN PR HLG

Fit Viex [
|

The existing ground terrain should now be attached and look like the screen shot above.

Once this terrain is set to active GeoPak can read elevations off the terrain and display the existing
ground profile based on any horizontal geometry we draw within its bounds. Before setting the

terrain active check to see how many models are in this file.

BEGIN EXERCISE

|@Fo-s-0-a-a-

1. Select the Open Models Icon (from the menu bar)

A models dialog box will pop up (see next page) with only the default model shown. Since a 2D
seed file was used to create this file, only a default 2d model was created. Even though the
terrain was created as a 3D file and is referenced to this file it is currently inactive and only
displaying its 2d properties. Once set to active the terrain file will share its elevation properties as
well. And an additional 3D model will be added to the Models dialog box. This shows that the 2D

seed has the ability to create a 3D environment.
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i N

Maodels ==

e Active File ¥ [ By BF* X 0| 2 -

Type 2D/3D Name Description # Design File

o Default ~ CAULDALG. SH15S

2. Left Click and Hover on the terrain

A “heads up” menu will appear similar to

the one shown.

[ Set As Active Terrain Model i

3. Select the Set as Active Terrain
Model Icon.
Now that the terrain is set as active, the models dialog box will show a default 3D has been added.

This model is the 3D environment.

e

Models | = DS

|% Active File ¥ 13 3y B X *°| 1 [A

Type 2D/3D Name Description # Design File Sheet Name

\ALG_SH155.dgn

? (_Default-3D v CAU.\ALG_SH155.dgn
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Setting the terrain active has made another change to the horizontal alignment file. The horizontal
alignment file now has a copy of its self as a 3D reference.

) References (3 of 3 unique, 3 displayed) = P
Tools Settings
Bovl B2 €D G TR0 AP D Hilite Mode: |Boundaries |
Slst © ¥ O File Name Model De Log Orientation PreseVisible E(@ [ 4 K i3
- s

1 - = - Default Ma Caincident - World Wi... Dynamic 0 ¥
2 ALG_SH155.dgn Default- Ref Wi... Dynamic 0 v Vv

] 1 C
Scale | 1.000000 1.000000 Ratation | 0° Offset X | 0.0000 Y | 0.0000

l:“:‘ lZ":‘ » ¢ l:‘ l:‘ £ II‘F Nested Attachments ~ | Display Overrides ™ | Nesting Depth- |1

-

New Level Display. ¥ | Georeferenced

T v

Note: DO not delete this default-3d reference. Doing so will corrupt your file.

UNDERSTANDING FEATURE DEFINITIONS
Previously, designers used DNC manager and the TxDOT .ddb file to set the line style, level, color,
and line weight when plotting out the look of the horizontal and profile alignments. For example,
horizontal geometry could be created as a white broken line. But the designer had to go back and
plot that separately and choose a different setting to display it differently. In SS4, Feature Definitions
predefine the way that each element will plot in the various views (i.g. plan view, profile view, x-
section view, 3D view, printed x-sections, etc.) In other words, the software manages the way each
element is displayed in different views through the Feature Definition.

ELEMENT TEMPLATES
Levels are the basic building blocks of element templates. A designer can specify levels and
materials (among other things) for a single element template. By doing so, the designer can then
place, for example, a surface on a wood element template and it will inherit both the level and the
material specified in that element template. By assigning the element template to the surface, it
would be added to a wood level and look like wood in the 3D view. With various element templates,
the designer can specify how the surface will look if you cut through it or if it is displayed in profile
view. Element templates determine the interaction between elements and surfaces by assighing
various attributes to them.

FEATURE DEFINITIONS
The Feature Definition is the administrator that decides, depending on which view is displayed, what
element template to summon so that the surface or element is displayed accordingly. It determines
the look and feel of each element in the file. A list of all the Feature Definitions and their respective

Element templates can be viewed within MicroStation using the Project Explorer.
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Drawing the Horizontal Alignment

Unlike previous version of GeoPak, Horizontal geometry in OpenRoads must be drawn with horizontal
geometry lines rather that simple Microstation drawing tools. All of the geometric data for the

horizontal alignment will be stored within the line work rather than and external file like the GPK.

There are several methods for determining the horizontal geometry on a project to include:
referencing old plans, ROW maps, or best fitting based on existing survey data. For consistency
purposes this exercise will focus on using supplied data points to draw the horizontal alignment. The
data is located at: Documents\DES\Plan Development\GeoPak SS4 Training Data\1234-56-xxx\4 -
Design\Master Design Files\Horizontal Data SH155_ PROP.txt

This data along with the Civil Accudraw tool

will be necessary for the next exercise.

BEGIN EXERCISE
1. Select the civil Accudraw icon to activate it (| 55[)Y. &) o= C553‘--T A
N’
2. Select Line Between Points Tool “ Analysis & Reporting v
. . 3
(Find the tool under the horizontal A General Geometry v
geometry tab) <. Horizontal Geometry HEE
o Is o g @ £
Once selected the line dialog box below will Wk @
appear. This is where the designer will set SN X ’ p.'f-..:
basic parameters for the horizontal line work R C‘j Line Between Points P\—QL
including the feature definition. T2 N
A A A R R o~ =~
0 3 s Y
J Line l = | |ﬁ] /
B vertical Geometr v
["] Distance 0.0000 !
. N # Terrain Model v
D Line Direction (°
ff corridor Modeling -
Feature -
“& Model Interoperability v
Feature Definition Mo Feature DeﬁnitiEl
Marme RdCL
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i g i

@ Line [':' = X

[] Distance 1144.2952
[] Line Direction 9.2°

3. With the drop down menu select

The Roadway folder then

Road_Centerline as the feature definition. Feature S

Feature Definition Road_Centerline E
=} Roadway

Since the civil accudraw tool has been — —}| = & Road_Barrier_Line
----- " #Road_Centerline
activated, A “heads up’ menu will popup  ——= ——— -~ @ Ro —
e @ Ro{ Road_Centerline
next to the cursor. == i . @ Road_Curb_Face

----- & Road_Curb_Flowline
----- & Road_Driveway_Ba

X T B & Road_Driveway_Frc
----- @ Road_EdgeOfPaver «
¥ | 7014002026 e e e
« | 1 3

Enter Start Point

There are several entry modes that can be used with the “heads up” menu. Access them
with the Left and Right arrow keys on the keyboard. For this exercise use X and Y coordinate
mode as shown above. The Spacebar will change the input commands of Civil Accudraw.
Note: X values are Easting values and Y values are Northing values.

4. Enter 312838.4454 (Easting) as the X value of the POB.
5. Click the TAB button on the keyboard. |

The TAB button locks the value in the X entry and :
switches the cursor to the Y entry. A pad lock X 3128381 4454 b=

symbol will appear next to the X value. A

6. Enter 7011845.7506 (Northing) as the Y value of the POB.
Click the TAB button on the keyboard.

The cursor should now be locked to the beginning of the alignment (POB).
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DES 727

8. Left click anywhere (This will start the Line between Points command at that locked

location.)

[Enter End Point |
Distance | 160.0278 A1

[z 1285158283
. |¥|7011758 8590

9. Enter 3133142.219](Easting) as the X value of the first PI.

210130961403 E

=

Enter End Paint
7y Distance | 4923.2043 “»

10. CI|ck the TAB button on the keyboard
11. Enter 7012995.8536 (Northing) as the Y value of the first PI.
12. Click the TAB button on the keyboard.

ALx] iy
-..Y'?D12995.853 &

Enter End Point |
— Dlstﬂnce 48597.7243 L4

The cursor should now be fully locked to the first Pl of the alignment.
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The next line will be drawn using distance and bearing rather than Northing and Easting coordinates.

AccuSnap is required to accomplish the efficiently. To turn on accusnap:
e Left click on the snaps icon (lower right hand side of the screen).

o Left Click on Accusnap

Nearest
® Keypoint

Midpomt
Center

Origin
Bisecior
Intersechon
Tnngent
Tangent Point
Perp

Paorp Paint
Parajlel

Multi-snap 1
Multr-snep 2
3. Mult-snap 3 |
= AccuSnap Settin... =N g E

General | Elements Feel

e Set the Accusnap Settings /) Enable AccuSnap
| Show Tentative Hint
V| Display Snap lcons
Update Statusbar Coordinates
Play Sound On Snap
Hilite Active Element
° Close ACCUSHap D|a|0g BOX V| ldentify Elements Automatically
Enable For Fence Create
v | Pop-up Info \W|
Delay (1/10 sec): |5

13. Snap to First Pl
on the line just drawn |

14. Click the Tab Button on the Keyboard Twice. ) Wy

" u¢|Enter Start Point | — ’

“Line: RdCL

—-|Feature: Road_Centerling
"~ |No Active Profile

Level: Road_Centerline

This will move the input to the distance box on the “heads Up”.

15. Enter 4390.8158 (That is the length of the second line) R0

Lhslance H -jh L1
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16. Click the Right Arrow Key on the Keyboard Once.

This will change the entry parameter from Distance A | i , #_ " - = -
to Line Direction. _ Y ?5’1;3;53’54,: .
17. Enter N62.8°E e Pk 77 ~._
18. Left Click to Accept e R

19. Repeat the Process Until the POE point is Reached

The line work should look like above.

Instead of the two ways shown above a horizontal line between two points can also be drawn
graphically as a best fit. When placing horizontal line with this tool GeoPak places bubbles and

arrows on the line ends and text in the midpoint of the line. (see below)

4'; Move Point == | —

—_——

—_—

These are called handle and allow the designer to alter the design intent of the line work.

TIP: The size of the bubbles at the end of the lines and the color of the text is easily changed. Click
on Workspace->Preferences->View Options-Civil. The size of the bubbles can be increased by
increasing the manipulator size. The color of the text can be switched by choosing a different

normal color. See example on next page.
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Preferences [TxDOT-PowerGEOPAK]

Category Name for preferences | TxDOT SELECTseries 4 Prefere
Database

Descaﬂes wieawe Ju 1 diDE
-
Input Use Feature Template  False I

Active Feature Override False OK |
Look and Feel : —_—
Command Chaining False
Mouse .Wheel Rule Deactivation False e |
Operation I Cancel |
Paosition Mapping i H A~
Raster Manager |mi
Reference D.0.255] e
Spelling 3 == 1 [21n.21.211)
Tags Selected In Property Pan[__| [255,255,255]
Task Navigation Selected Color [ [255.165.0]
Text Manipulator Font Anal 3
View Options - Civil Manipulator Font Scale 1 3
View Options Manipulator Transparenc 30
Use Shaded Manipulator: True
Superelevation Settings ».

Survey Locator

Maximum Error Ellipse

Focus Item Description

Design Intent

Design Intent is the rules assigned to a line with the method through which it was created. There are several

ways Design Intent can be applied.

DES 727

1. Tools: Different tools allow lines to have different input commands and react differently to

changes. If a line is drawn using the Line between Points tool, that line will be able to
change and move by changing the location of the points. If a line is drawn using the Line
from Element tool and change the position of the Element, the line will move or change
depending on that. Tools create different options later in the design process for editing the
line drawn.

Initial Input: In this example, the horizontal line work was created using the Pl points. If the
alignment is changed, all the Pl points will remain the same unless manually moved.
However, if all the lines had been placed by specifying a line direction and distance, any
change at the beginning of the alignment will change the coordinates of the PI points
downstream but will honor the line directions and distances.

AccuSnap: If new lines are drawn by snapping to existing lines, MicroStation will maintain

the snapped connection at that location even after the line is changed elsewhere. For
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example, by placing the first point of a line at a midpoint snap that line will remain
attached to the midpoint until the snap is physically remove it through the handles.

4. Handles and In-Place Editing: Line work created with the various Horizontal Geometry Tools
can be, selected, and manipulated through the handles and the In-Place Editing options. A
line drawn with the Line between Points tool, will have handles on each endpoint and at
the center. It will also display the bearing and length of the line. These can be used to

make changes to the line and therefore can be used to update the design intent.

Simple Arc Tool

The simple arc tool is the best practice for creating horizontal curves in the horizontal line work. The
curves will turn the tangent line work into a viable horizontal alignment. The tool works by selecting

two lines, fitting a curve between the lines, and cutting the lines back to where the curve begins and

ends.
BEGIN EXERCISE
b General Geometry v
< Horizontal Geometry HEEaA
1. Select the Simple Arc tool. 3
A Simple Arc pop up menu will w
appear. (shown below) E
RO/ G
T:l'\, |S'ﬂaeArci
AF T AT TSI
SN g
B vertical Geometry v
# Terrain Model b4
2. Do not set the Feature Definition at this time :
] ] ' Simple Arc = 28
There is more than one tool for setting the
— — Trim/Extend
feature definition. The feature definition can nmioxend - [None (=
_ o [ Radius 0.0000
also be set using the Feature Definition Toggle Loop O
Bar as shown on the next page. Feature “
Feature Definition No Feature Definiti = |
Name

DES 727 2-12 TxDOT | 4-2018



File Edit

@ w7 }L-l(nunnfv Default

Element Settings Tools

Utilities  Workspace

v]M?

Z oS0 -@o-

QQ Mo Feature Definition

et e /G D1,

B View 1, Default

2] AQQREY O3 RE

Applications Window Subsurface Utility

Help  TxD

=]

If this tool bar does not appear at the top of the GeoPak window it can be added. Left click on

Tools\Civil Geometry\Geometry Toggles\Feature Definition Toggle Bar.

Note: When Road_Centerline is selected, the Feature Tab in

DES 727

Jm:TXa -
v Attributes
v Primary

v Standard

Tools

Main
Product Add-Ins »
v Tasks
7

B9 Animation
Base Geometry
Cells
Change Tracking
Corridors
Civil AccuDraw
Civil Terrain Model
Civil Cells

nt\GeoPak S54 Training Data D004 = Desigrm

Window Subsurface Utility Help TxDOT Axiom

o v & o~ B-O-s5-0

BB @929

4= P

w

1

Civil Geometry

Geometry Toggles » 88 Design Standards Tool Bar

Model Interoperability
Clash Detection
Coordinate Systems
Curves
Custom Linestyles
Detailing Symbols
Dimensions
Feature Solids

v Geographic
Groups

¥ v v Y v v vy v v vivivr v ovyowvywrvwvwyow

3. Select Road_Centerline

the Simple Arc tool dialog box is greyed out. This toggle
bar allows you to override the Feature Definition in any
Horizontal Geometry Tool so that it’s not necessary to
scroll several times through the feature library and
reselect the same feature definition. A “Heads Up”
Menu will pop up as well the menu box to the right.

Follow the prompts in the “Heads Up” menu.

From the feature definition toggle bar.

Analysis
Reports
Import/Export
Horizontal Tools

iy Set Design Standard

» @ Features Definition Toggle Bar
¥ @ Set Feature Definition

¥ |8 Match Feature Definition

F P Civil Message Center

3D » D Set Element Information
Reports 4

Vertical Tools

=3 Open as Toolbox

Road_CenterIine

v]ef @ S Q _

() Simple Arc = P
Trim{Extend MNone E|
] Radius 0.0000
Loop O

q Feature Definition

\

-~
V4

Use Active Feature ™ >

e
T

Marne

-~
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Left Click on the First Line Drawn.

Left Click on the Second Line Drawn.
Type 4583.6624 in the Radius Input Box
Click Tab on the Keyboard

N o o kA

‘r‘ ?013041 5698

e

8. Lef't cI|ck with the Cursor to the Top Side of the Line Work
This will place the curve. Then the “Heads Up” will prompt to trim or extend the line work to
the new curve. For this exercise trim ends of both tangent lines for each curve.

9. Click the Down Arrow on the Keyboard PR o
.ananrtend Ommn ;
| Tnm,uExtend Boih

until the BOTH Option appears.
10. Left Click to Accept the Command

The first curve should look like the picture above.
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Line: RACL8
Interval
eature: Road_Centerline
Mo Active Profile

Level: Road_Centerline

Clicking on the Horizontal line work prior to the curve will display the ghosted lines that were cut by
the curve. The bubble handle at the PI point can be used to edit the PI. This is another example of

design intent since GeoPak keeps a record of the original lengths and positions of the lines.

The bubble handles for In-place editing the curve are different than the ones for the tangent lines.
This is due to the type of tool used to construct the curve. Different tools bring about different
options for editing.

11. Select Simple Arc Tool.

12. Uncheck the Radius Box. [ ¢, simple Arc == |
13. Select the First Followed by the Second Lines . Trim/Extend  Both ]
14. Enter dO.5 in the “Heads Up” Radius Box. (@adius 4533.6624

That is placing the curve at Y2 degree of Loap (]

curvature. Feature -~
15. Click Tab on the Keyboard. Feature Definition | el el ~
16. Left Click to the Top of the Line Work. Name RdCL
17. Select Trim Both.

18. Left Click to Accept.
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The curve radius was automatically calculated to be 11459.1560. The line shown above did not trim
correctly because GeoPak calculated a best fit curve based on dynamic input. The instructions
below will show how to fix this.

19. Select the Curve and Locate the In-place Editing Text for the Radius of the Curve.

20. Change the radius of the curve to 11459.1560.
21.Place the final curve at a 11459.1560 radius.
22.Right Click and Select Element Selection Tool

To exit the command.

Complex by Elements

Complex by Elements is similar to the Store Graphics command. It will string the lines and curves we
have drawn together and make it one single element. SS4 files are now the containers for the
graphics. It is the first step in moving away from a gpk file. When running this command the

designer will be prompted to give the horizontal alignment a name. Since the Geometry must still be
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exported to the gpk file to cut sheet and prepare plans, this alignment must have a GeoPak friendly

name to exist in the gpk file. Three conditions exist for successful export:

1. The chain hame cannot contain special characters. The only characters allowed are the

underscore key, numbers, upper and lower case letters.

2. The chain name cannot exceed 13 characters.

3. The alignment must have at least three points. It cannot be a single, simple line.

Chains should be named in a manner that can be easily understood by a new to the project designer.

SS4 alignments are not tethered to the GPK so if changes are made to the alignment those changes

will have to be manually transferred to the GPK.

BEGIN EXERCISE

1. Select the Complex by
Elements tool
from the Horizontal

Geometry Tools.

2. Name the Alignment
PROP_SH155

-

) Create Comple...l = | |ﬁ]1

0.

Feature -~

Method

Maximum Gap

Feature Definition |Use Active Featl ™

PROP_SH155

Marme

DES 727

~ Analysis & Reporting

il General Geometry

> (¢ ¢

<. Horizontal Geometry

4% % %@ ¥

W < 1_-‘+

HO [, 207N

B - b - —h
H;&T?g:zg

3
Complex By Elements i

B vertical Geometry »
# Terrain Model N

fll corridor Modeling .

3. Ensure That the Method is Automatic.

4. Zoom into the Beginning of the Alignment.

5. Look for an Arrow Head to Appear on the Right End
of the Line.
Left Click on the Beginning Section.

7. Left Click to Accept.
Right Click to Exit Command.
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36
ypo1 124

The alignment should now look like this when selected.

Start Station

The Start Station tool will over write the default stationing associated the line and establish the

actual project stationing. This must be done at this point as all other tool will read the stationing

from this input.

BEGIN EXERCISE
1. Select Start Stationing tool

from horizontal geometry tools.

2. Left Click on the alignment.

3. Enter Start Distance 0.00

4. Enter Start Station 16+50

5. Click Enter to Accept.

{ Define Starti.. | = X

Start Distance 0.0000
Start Station  16+50

DES 727

“. Horizontal Geometry

~ Analysis & Reporting

b General Geometry

¢ ¢

a %, e @ ¥

W o

e N r _}-,{|7'
RO/, =AY
T2

AL LAY SRR
)

BH ¢ Start Station fy ~

P‘ Terrain Model

<

ff corridor Modeling hd
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The alignment should now look like this when selected.

There are now two additional in-place editing options due to the addition of stationing rule.
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3. Vertical Geometry
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Introduction

This chapter will teach how to Open a Profile View, use the Chain Commands Tool, use the Profile Line Between
Points tool, use the Parabola Between Elements tool, use the Profile Complex by Elements tool, Set an Active
Profile, Import Geometry, and Export to a GPK. With the foundation for an alignment built, the next step is
creating a profile using the Vertical Geometry tools. As previously stated, work will not be done in a 3D
environment. In order to create a profile, the profile view will be utilized. The profile view is accessible through
the pop up menu. Since this is another view, opening a second window will allow both the plan view and the
profile view to simultaneously be displayed. Just as like the Horizontal Alignment, the lines need to be
complexed to create a single profile line. Once the profile has been created and complexed, using the FO key
will allow GeoPak to automatically open the Default-3D model in the View 2 window. The user must remember
to connect the horizontal alignment to the profile that was created. Even though it exists in the profile view of
the horizontal geometry, GeoPak must be instructed as to which vertical geometry to use for the profile.
Another important tool for the current workflow is the Importing Geometry tool. This will bring in chains and
profiles currently housed in the gpk file. Once the geometry is created, the user will export your alignments and
profiles in order to prep them for use in sheet creation. With PowerGEOPAK SS4, the use of legacy tools is still

dependent for sheet building. In order to do this, the user will need to create a GeoPak file.
Opening a Profile View

BEGIN EXERCISE

1. Under the View Groups Toolbar, Select the second view button so the second view opens.

[ﬁ Raster Manager: 0 of 0 listed
> © v - v [ Default

2. Select Windows and then Arrange to fit the two views nicely on your screen.
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Applications

Window | Subsurface Utility Help TxDOT

'8

0 v = | Vews
Cascade
g ’ * / Tile
| Arrange
Scroll Bars

[/ View ToolBox

[ ToTT

1 View 1, Default

2 View 2, Default

3 Raster Manager : 0 of 0 listed

4 Tasks

5 Element Selection (Tool Settings)

6 Project Explorer

3. Left click on the proposed alighment making sure that you do not erroneously select the existing alignment

that we recently imported. The pop up menu should come up. Select the second icon: Open Profile View.

' [Open Profile Model k
l_'_:--"'_'- | __e"-"\ | . IlI ,

4. Left click in the View 2 Window. The existing ground is now seen along the proposed alignment. This

existing ground profile is automatically created when you set a terrain active in the file. It also auto-

updates when the horizontal geometry changes.

DES 727
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5. To change the vertical exaggeration of the profile view,
open the view attributes menu located at the top left of

the view window.

Tip: The vertical exaggeration can be changed
dynamically by holding down the shift key and using the

scroll wheel.

6. With the profile view open, begin drawing the profile.
The first use the Civil Accudraw. The second tool will be
used in conjunction with Civil Accudraw, the Chain

Command tool.

Chain Commands Tool

DES 727

B View 2, Profile - RACL10

el AR NHEBERE OB H| -
View Number: 2 - |% &
@ presentation HERS
Display Style: & Wireframe ]
T, ACS Triad [F] Fast Cells
3 Background = Fill
£l Boundary Display = Grid
Camera & Level Overrides
> Clip Back LlneSty\es
%* Clip Front ELineWeights
4 Clip Volume Markers -
Constructions Patterns
Default Lighting Tags
Dimensions Text
|---| Data Fields Y Text Nodes
¥ Displayset @Trﬁnspﬁrency ™
Global Brightness: L b
E view setup -~
Saved Views: Select |Z| W Q
Models® Profile []
Civil »
Exaggeration
1
2
3
L4
5
Q M N =] R A R
F &L & &
20 & & ,\x‘? & ,\,PJQ @x‘s’ ,\réj c
50 W P g o
_ oo

This tool allows the user to draw Horizontal Geometry and Vertical Geometry lines consecutively.

Eeﬂ?ﬁ |

tool ends and the user is prompted to input the first point of your next line. With this tool, the first

Usually, when a

Road_Centerline
T

line is drawn, the

point of the second line is automatically the last point of the first line. This tool can be found in the

Feature Definitions Toggle bar. To turn it on, left click on the icon once.

Note: No difference or change will be noticed since it will only be activated once lines begin being

drawn in the profile view.
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Profile Line Between Points

BEGIN EXERCISE
1. Under the Vertical Geometry tab, select the Profile Line Between Points tool.

I General Geometry

- < Horizontal Geometry

BB yvertical Geometry

QER |5 Lo e (R D - A |2

SN

B |:[ Profile Line Between Pointsl

Rilv A P4 [ I [

T LE [ [ [ [ R0

P" Terrain Model

il corridor Modeling

v
v
HEEA
v
v

2. The Heads-up display should be asking for a Station and Z value. If it is not, hit tab once to get the

cursor to the Z value line and then use the left and right arrow keys to switch input display types. Once

that is set, enter Station; 16+50 and hit enter.

450

400+

350+

3007

250+

2004

Enter Start Point

z 385 742

3. EnterZ=282.18'. Then hit Enter.

450+
400+
350+
300
250

200+

DES 727

Enter Start Point

Station
1Z 12821800

Station | 16+500000R & _ _ __

=]

Ll —
———

s Profile Line B... =

|:| Length

Cl Slope

Feature

MName

-74710
1.1357%

Element Template None

——
P
~
] |-~

34
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a. Notice that the Feature tab has a drop down menu for an Element Template instead of a
Feature Definition. This is because the line is already set to the Road_Centerline Feature
Definition. However, the user can draw several profiles in the profile view of the horizontal
alignment. If the user wanted to distinguish them by the way they look, they could assign each

one a different element template.

4. Left click anywhere to begin the line command.

350

300

250 e . ,._.,—/“/
200
| [Enter End Paint |
1504 Length | & 4
| |station|60+32 8245 R
100 Uz (217262

5. Hit tab to move the input over to the Station line and enter 2100. Hit Enter and input 277.1721 for

the Elevation value. Hit Enter again and left click anywhere to accept the values.

320

3104 B —-
|station 38+34.2252R

3007 [z [3133447

290+ [Enter End Point |

250 T Length 4

270+

6. Enter 1175 for the length of the next line. Then hit the right arrow key and enter Slope = 1.402%. Hit
enter and then left click to accept the values. You can also use lengths and slopes to determine the

location of the lines.

360+
340 B
Station | 56+47.6766 R

3201 B
3004 [Enter End Point |

| [Length [2372.6766 S
2804 — ~a

- T
260 S~
e ——

240
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400+

350+

300+

2501

200+

7. Continue using the VPIs given in the Vertical Data Sheet to finish making the outline to the profile. You

can also find the VPIs below.

i. VPISTA
ii. 16+50
iii. 21+00
iv. 32+75
v. 49+00
vi. 63+00
vii. 113+00

viiil. 126+20.4320

Elevation

282.18

277.4721

293.6452

314.4243

258.10

258.10

253.61

8. After inputting the POE, hit the ESC key to exit out of the line command.

9. This will be what is now displayed.

[ —
—— =™

Parabola Between Elements

DES 727

i -~

1. Select the Parabola Between Elements tool |1 ceneral Geometry

located in the Vertical Geometry tab.

< Horizontal Geometry

B vertical Geometry

W 2o

arabola Between Elements

UL I = [ [ 2
# Terrain Model
ffl corridor Modeling

4& Model Interoperability

3-6

(¢ ¢

<
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Prompt will ask to select the first profile element. Select the first line of the profile and then when

prompted select the second line we drew. If the wrong line is selected, it can reset the command by

right-clicking once.

3. Enter 600 for the curve length. Hit Enter. Then left click to accept the value.
Length &
L= 599.9398 }
-1.1 129E% —LL 1 .4{}200}!0
4. Just like with the other tool, the user will be asked if they want to Trim/Extend. Choose Both.
a. Before:
=22
Trim/Extend [=] - —
b. After:
37 TxDOT | 4-2018



5. The same design intent concept applies here as well. When the curve is selected, the two in-place
editing lines appear. The top is the Curve Length. The second is the Vertical Curve Parameter, also

known as the K value.

599.9398
238.5573

6. The next two curves will place dynamically and fix using the In-place editing lines.
7. Select the Parabola between Elements tool. And Select the next two intersecting lines of the

alignment. Choose any point below the selected lines to draw a crest curve.

340+
320+

300+
2804 4 2?.%/

260+

Through Point

2404 Length ]

220+
L= 5890.5932

180+ Curve Paramleteﬂ 111.0441

8. Make sure to Trim/Extend Both.

9. Ifavery large curve is chosen, as shown in this example, don’t worry if the profile currently looks like

this.

340
3204

300+
280
260

240+
220+
200+

180+ 6161.1468
160 1162.0741
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10. You can fix this easily by typing in a k value that will fit the selected lines. Change the K value of the

curve to 151.9211

330+
320+
310+

300+

2004 805.4634
151.9211

280+
270+
260+

11. The length of the next curve is 1100. (it is a sag curve)

3104
3004

2907 L= 1100.0000

2 ’ S |
I % Curve Parameter273.4166 ;
270H ;
A0 I—
S 0.0000%
250- S ——
12. The last curve has a length of 502.6870. (It is a crest curve.)
265+
260+ .
29 502.6870 e
250] SSTEATed T~ ST
245+

13. Right click and hold, then select the element selection tool to exit out of the command.

Profile Complex by Elements

Just as like the Horizontal Alignment, we need to complex the lines we have drawn to create a

single profile line. This can be done with the Profile Complex by Elements tool.
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BEGIN EXERCISE

1. Select the Profile Complex by Elements b General Geometry v | tool.
|2 Horizontal Geomnetry v
H vertical Geometry HE PN
QEB st I e IO -V |2
UNEEYS
SY=YaN
N M [ e [
Profile Complex By Elements ]
# Terrain Model v
ffl corridor Modeling v
B MnAdnl Tnkaranareahiliae -
2. Make sure the Method is set to Automatic. The Feature i @ Complex Ele...{ - | L X I
tab should have the Name section filled out according to Method Automatic E|
the constraints associated with the Geopak names Maximum Gap 0.0328
mentioned earlier. Name the profile SH155_PRO. Since Eeature -
MName SH155_PRO
this will be the main profile for this alighment, do not fill Element Template [None EI
out the Element template section since the line will take L

on the properties of the horizontal geometry.

Set Active Profile

DES 727

Now there is a profile is created and complexed, view it in the 3D environment. By hitting the

F9 key, MicroStation will automatically open the Default-3D model it creates in the View 2 window.

Upon inspection however, there is no Road_Centerline drawn in this Default-3D view. This is

because the profile has not been connected to the horizontal alignment. Even though it exists in the

profile view of the horizontal geometry, MicroStation needs to be instructed as to which vertical

geometry to use for the profile.

3-10
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BEGIN EXERCISE

1. Open the Profile view using the pop up menu.

2. Select View two by left-clicking in it.

3. Select the profile we recently created and hover over it to

open the pop up menu. Select the second icon called Set

l Set As Active Profile ]

Active Profile. C—

4. This will prompt MicroStation to connect both geometries and thus produce a 3D line. Now look at the

Default-3D model, a Road_Centerline line will appear.

At this point, we have created a terrain as the existing ground, imported an existing alighment, and
created horizontal and vertical geometry for the proposed alignment. The next step is the third backbone

to the 3D model. It is a sophisticated method for drawing typical sections.
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Importing Geometry

Another important tool for our current workflow is the Importing Geometry tool. This will bring in chains

and profiles currently housed in the gpk file.

NOTE: Drawing chains and profiles using the classic tools and then using the Import Geometry tool to bring
that geometry over is not a best practice. The Import Geometry tool does its best to guess at the design intent
of the geometry stored in the gpk file so it does not always apply the rules correctly. This may create an issue
later in the design process due to faulty design intent. The best practice is to draw lines with the Horizontal
Geometry Tools and then use the tool solely for importing and exporting lines drawn with the Horizontal

Geometry Tools.

NOTE: On projects with multiple alignments, it is recommended to place one alignment in each file or place
several of them in one single file as a logical group. This is done to prevent the loss of all alignments in the
case that a file becomes corrupt. Limit the number of people that can work on any alignment to a single
person. Be smart about how you split out the alignments. For this project, there is one proposed alighment, an
existing alignment, two retaining wall alignments and the drainage ditch lines. They were placed the roadway

alignments in one file, the retaining wall alignments in another and the drainage in another.

BEGIN EXERCISE

1. The Import Geometry Tool will now be used to

“ Analysis & Reporting hd
~

import the existing alignment and two 0o e .
enera eometry

il A A O

profiles. Under the General Geometry Tab, BN - /

I'nrt Geometr"
select the Import Geometry tool. R[5 P2 L]

<. Horizontal Geometry

proposed retaining wall alignments and their

B vertical Geometry

£ Terrain Model

S(|¢||¢ ¢

ff corridor Modeling
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Navigate to the Geopak folder

! Import Geometry

._‘-—-t-.

M |

et

Select

when the Import Geometry )
Folder

(= GEOPAK

search box comes up. Select #lg

Document

job001.gpk file.

e EER
- P>

Name

A1 projdbs
I-Y]iob001.gpk
7 1 5S4Train.itl

# C\trainingss4.prj

Description

job001.gpk
SS4Train.itl
trainingss4.prj

4 1n

File Name

job001.gpk
S54Train.itl
trainingss4.prj

Address:

Description:

File Name:

job001.gpk

job001.gpk

pw:\\bxdot.projechwiseonline.com: TXDOT\Documents\DES\Plan Development\GeoPak 554 Tri =

Application:

[ALI Applications

Extension:

[ALI documents

Open document as rea

d-only

-

The following window will appear.

Import Geometry

Expand the Geom_Centerline to select
the SH155_EXG. The profile box will
automatically check itself. Remove the
check mark. Doing so assures that the
horizontal geometry is the only thing
that we are bringing in for that
alignment. For the retaining wall
alignments, expand the

Struc_WallHoriz all the way until you

={+¥] Geom_Centerline
E{V]SH155_EXG

= | Profile
EE|-|:| Road_Centerline
={¥] Struc_WallHariz
2 [V]RETWALL2

=] Profile
- |RETWALL1IPRO
[V|RETWALL2PRO
[ |SH155_PRO
- |SH155_PRO_LT
[ |SH155_PRO_RT
B- Struc_WallTop

2 [V]RETWALL1

=] Profile

-[¥|RETWALL1IPRO
[|RETWALL2PRO
[ |SH185_PRO
[ |SH185_PRO_LT
[ |SH155_PRO_RT

H-DCurves

can see the profiles. Select the profile: o

i | PointList

d CATXDOT\PW_ONLINE\TXDOT\JOEL ARGUELLES\DMS516871J0
=] Alignment

<

I

RETWALL2PRO. This should

automatically check all the correct

Create Civil Rules

Import

| [ o

3-13
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boxes. Under the Struc_WallTop, select the profile: RETWALL1PRO. Once those selections have been

made, make sure the Create Civil Rules box is checked. This will ensure that the Feature Definitions

are applied. Click Import.

have been imported from the gpk file into the profile view of that chain.

4. Three lines have been added to the dgn file.

NOTE: If only the Profile box right under any of the chain names is checked, every profile will

Exporting to GPK file

Once the geometry is created the alighments and profiles need to be exported in order to prep them for

use in sheet creation. With PowerGEOPAK SS4, the use of legacy tools is still dependent for sheet building. In

order to do this, the user will need to create a GeoPak file.

1. Under the Applications tab, Select GEOPAK->ROAD->User Preferences.

Unilities P
«|[@ o v = cEoPAK

et me 7 B

os]

o] [==1F % We

DES 727

Window

ProjectWise Organizer
Deactivate GEOPAK

Training

ROAD

SURVEY
DRAINAGE
WATER SEWER
LANDSCAPE

About GEOPAK

- v v

Utlity Help TxDOT

[T RAERAr =R =R A
B =@ BY5

ROAD Tools

Praject Manager IV
Active Chain Contral

Element Attributes

3PC AdHoc Attribute Manager

[ User Preferences I

Geometry »
Design & Computation Manager
Quantity Manager

Plans Praparation 3
DTM Toaols

3D Toals 3
Cross Sections 3
Utilities. »

Help

3-14
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Click the Browse button located next to the Working
Directory line. Find the Geopak folder in your respective
project folder. This will determine where the geopak file is

created.

[ User Preferences o | B || &

Unit System: e
Distance: [99.1234 —

Coordinates:
Station:

Diraction:
Angle Seconds:

Stetion:

Working Directory: | 4 Training Data\1234-56-000\4 - Design\GEOPA

[ Feature Preferences. .

l:‘ Show this dialog at startup
[ COGO Preferences...

Cocs

NOTE: In an effort to hand off projects seamlessly, make

the GEOPAK folder the standard location of the gpk file.

| Select Directory [
Select

Folders

[ Field Section B o
-L; Landscape Design Section |
BHE Photogrammetry
é-L; Plan Development
F-Z _Standards
FH-Z 3D Design User Group
[ ESS Project
FH-LC Estimate Excel sheet
-C GeoPak 554 class survey
[ GeoPak 554 training class
== GeoPak S54 Training Data
=% 1234-56-000
-4 0 - Contracts
M2 1 - Survey
FH 2- APD
FZ 3 - ROW
é-L; 4 - Design
- Bridge
-4 Construction Schedule
-{_ Correspondence
= Drainage
- Environmental | 5

[ceor~ )

-{_ Master Design Files
- Miscellaneous

-4 Photos

- Plan Review

- Plan Set

-{Z" Supporting Documents
- Test

- Traffic

-4 Utility Coordination
-4 5 - Utilities

[#-LZ 6 - Construction

FH-* 1234-56-001

(1% 1234-56-002

(0% 1234-56-003
£
o

m

H-U% 1234-56-004
1M 19794-56-00%

pw:\\bxdot. projectwiseonline.com: TxDOT\Documents\DE! +

Click on the COGO Preferences and make sure that the input lines are empty.

I COGO Preferences

Job (GPK) Directory:
COGO Input File Directory:
2OGO Output File Directory:

{ Redefinition of Elements

Job (GPK) Open Mode: Quei i

[ ] Force Redefinition Off Upan COGO Activation

(o= [ =]
Q

Q
Q

o] |

Cancel

NOTE: For any new project, the working path will need to be reset.

NOTE: Toggle on the Redefinition of Elements option to restore/update alignments.

3-15
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4. Find the Task toolbar and Choose the Civil Classic tools.

# |T.isls =X
o
B C-9- 3 @
| 2 Tasks - |
— [r— B o |
A ﬂ-i.ﬂ’.ﬂ.s’? i ;Ls\f\ aly +  Civil Tools
[~ Civil Classic
@ 7 Print Preparation
o e I i N Subsurface Utilities
= ~ Drawin,
Print Preparation == i y ommg Compasition
= 'y Terrain Model
af
1 Subsurface Utiities

“ Drawing ¥
% Drawing Composition
I Terrain Maodel

;|Tasks =X
5. Under the Classic Geometry tab, Select the COGO icon. g 0-0-|a |
iJ'Tasks -]
[E‘_ Civil Classic ]‘
X[E1:7 2.0, 0 X SRR
2,
g Drawing v
£ Classic Geometry H=ES

iﬁrﬁ N Lr ey
:@%@ﬁ
W+ e

R i e P

T DA .lfé

A DTM Tools

:@ Road Tools v

Coordinate Geometry

6. This will prompt the following dialog box. Name the Project Name: | training

Project: training and the Job 002. The operator code will Job: 002 |R

Operator Code: | JS

be your initials. The Subject line | left blank.
Subject:

coc

7. Choose Yes when prompted to create the job number.
Alert

i Job number 002 does not exist.

Do you wish to create coordinate geometry database for
Job Number 0027
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8. Go back into the Task Tab and Select Civil Tools. Under -JTasks =
[ Civil Tools r

E;L_Iz.j:{?>ﬁ ».{?Lﬁljg'»_@nﬁx_ﬁ JT»B‘:T—»_:%:_P

tool. “ Analysis & Reporting

the General Geometry Tab, Choose the Export to Native

i General Geometry H

ki @G T O
w 4 Z')
& _*_ [‘1‘1 Export to Native

E

< Horizontal Geometry A

H vertical Geometry 4

9. The user will be prompted to Locate the Elements they want to export. | Job Number

job001.gpk "
Left click on the SH155_PROP alignment. It will highlight.

10. Reset to Complete means Right click to Accept.
11. Choose job002.gpk.

12. Click OK.

| OK || Cancel

13. Notice at the bottom, Geopak job002.gpk is active. This is one sign that the geometry was exported
successfully.

1|2|3]4]5]8]|7]s| A fr=100 v it o | ©on C@_.T A

Geopak job002.gpk is active.

14. Another quick check to determine whether the geometry exported correctly is by using the Import

Geometry tool discussed earlier in this manual to verify that it populated in the gpk file.
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4. Templates
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Introduction

The previous way of creating cross sections was using criteria files. Criteria files were basically programs
written in text that used functions, conditional statements and branching to achieve the desired cross section.
Templates, on the other hand, are visual in nature and rely on rules and constraints that are defined in the
template definition. Templates allow the user to build both the 3D model and the cross-sections at the same
time. With this method, we create intelligent typical sections that can stretch and change to account for things
such as pavement widenings, ditch profiles and retaining walls. And Templates can perform conditional tests to
determine the desired roadway cross section based on user defined parameters. Template creation starts out

with basic elements but can become much more complex as more pieces are added.

Creating Templates
The Create Template tool is located in the Corridor Modelling Task tool group and is shown in the screen
capture below.

< Horizontal Geometry
B yertical Geometry

# Terrain Model

r S S S ¢

tf corridor Modeling

offle {4 SBE

w b, ‘ # 2 H“ ‘ﬂ "q Create Temp atei
EF Bt EwY &
B~ 8 &, HExq
T © o @ - ) 0, 1 Y
AR O —

“& Model Interoperability v
£k Civil Cells v

e

When we click on the tool the Create Template Dialog opens to the default library. See the screen capture
below. It should be noted that this dialog is a modal dialog. This means that while this window is open, you
cannot access the other MicroStation or OpenRoads tools. In order to do so, you would have to close the
Create Template tool. This is noteworthy since the file you use to access the Create Template tool will be
locked in ProjectWise nobody else can use it. Therefore the suggested workflow is to work on templates in a
file that no one will need to access. The typical section file is a logical choice to work in when creating
templates. You may need to reference them as you create your templates and, as you will see later, we will use

a tool to draw the typical sections for the project by harvesting the work we will put into the templates.
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Create Template dialog box

Template Description

Template Library o — e

Display Screen

Library tabs

Test Button

Preview Dynamic Settings tool

e Template Description: This section gives a brief description of the template provided by the creator and allows
changing the look of the template on the display screen in order to understand the constraints.

e Template Library: This is a window that allows the user to access the templates in the ITL file.

o Library Tabs: There are two library tabs: Library and Active template. The Active template tab allows the user to
see a list of all the points, components and special constraints associated with the current template.

. Preview: Allows the user to preview the template selected in the library without making it the active template. It is
also a good place to choose what point you want to select as you bring a template into the display screen.

e Display Screen: This screen allows you to create, edit, and tweak templates. Most of the work on templates will be
done here.

e Test Button: This button opens up another dialog box where you can check to see if your template is behaving as
it should. It also allows you to fix priorities and try out your targeting elements.

o Dynamic Settings Tool: This tool allows the user to have a tight control on the Feature Definitions and names
given to each point. It is imperative to have strong organization here since every point name, constraint and

feature definition will trickle down into the model.
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Understanding the ITL

ITL stands for InRoads Template Library. In previous versions of MicroStation, GeoPak and InRoads were the
two main products used for roadway design. Bentley has combined the two products to form the tools for SS4
but kept the legacy product name in the library file name. For each project, you MUST make a copy of an itl file
and save it to the GEOPAK folder in your project on ProjectWise.

Exploring the Template Library

Follow the instructions below to explore the components that make up a simple roadway template.

BEGIN EXERCISE

1. Navigate to Components->Barriers folder, Locate and double click on the component Dual Face
Barrier above Footing.
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2. Navigate to the Pavement->Asphalt folder and double click on the Pavement Asphalt component.

3.

Locate the Fill 4:1 end condition in the End Conditions folder.

# Bl

LLEEEEET

4-4
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4. Locate the 2-Lane Rural template in the Rural->Templates folder.

In summary, a template is an assembly of all the Components and End Conditions in order to build a typical
section. Uniformity in point naming here is vital since this will determine whether the 3D elements built by the
templates will match up across different templates. Component names (and feature definitions) become

important because they will become the label for quantities on reports.
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BEGIN EXERCISE - Creating a Template

Now that we've explored the components of the template library, let’s create a template of our own. This will

help us better understand how templates work. We will do the following: create a DGN file to work in; open and

save a copy of the default template library to the project folder; organize and create a project folder structure;

and, finally, we will create the various components and end conditions.

Creating a DGN file to work in
1. Ifyou are not in a DGN file, open a DGN from your
project folder (any DGN, it doesn’'t matter)
2. Create a new 2D DGN file. Click on File->New in
MicroStation

pwiixdot.projectwiseanline.com:TxDOT\Documents

File Edit Element

&

b |

Saltings Tools Utlities Work

Mew... Crrk+

Open. Ctri+Q

Close Ctri+W

Save Ctr+S
Update Server Copy CurShifi+S
Refresh Local Copy Ctri+Shift+L
Save As . '

3. Name the file SH155_GEN_TYP and save it to the \4 - Design\Plan Set\1. General folder, as shown

below. Be sure to use TxDOT 2D seed file.

New R |

 General |
Folder m
1. General - Change... I cancel
Document I Apply
Name: TYP_SH155.dgn &y

Description:  Typical Sections for SH155

File Name: TYP_SH155.dgn

Application: Department:

MicroStation v | |<none> v

Source Document:

TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d

s
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5H155_G

L Select Folder

Select

&3 |

—= GeoPak SS4 Training Data

% 1234-
- Contracts

& o

56-000

+2 1 - Survey

- 2

B 3

- APD
- ROW

== 4 - Design

hp B

|SACACASATASATATATAS

Bridge

Construction Schedule

Correspondence
Drainage
Environmental
Estimates

GEOQPAK

Geotech

Master Design Files
Miscellaneous
Photos

3. Roadway

4, wall

5. Drainage

6. Utilities

7. Bridge

8. Traffic

9. Environmental
10. Miscellaneous
11. Joint Bid Plans
12. Cross Sections

[GASATAGASASASANARAS

- |
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Creating the Project ITL file

1. Under the Corridor Modelling task tab, click on the Create Template tool

| <. Horizontal Geometry v |
|E Vertical Geometry v |
Ir“'\ Terrain Model v |
fll corridor Modeling H S
dffie {4 SR

w:._& H’ o H“ L%_)l N Create Template i

EF mtmE mwy &

R U W 3 IRl

T © sfu it it 17 €8 18 4gg

AR O
|" Model Interoperability v |
ke civil cells v

| - |

2. Inthe Create Template Dialog, click on File->Save As : iCreate Templat-
Edit Add Tools

New 4
Open... Ctrl+O
Save Ctrl+5
Save As...

Close

3. Inthe File->Save As dialog, choose the Change button and navigate to the GEOPAK folder in your
project ... \4-Design\GEOPAK

=u
| Select Folder Bl Save As EI = @
select |
pw:\\ixdot projectwiseonline com: TxDOT\Document m
=L GeoPak 554 Training Data - p— @'
| &% 1234-56-000 '] —
| ~—" [ b |
L 1 - Survey o
el F Appiication: [ |nRoads Template Librares |
@E 3 - ROW L
& 4 - Design 7 Department: [dinn=> ']
L Bridge 4
{Z Construction Schedule Document
{_" Correspondence N :

#- Drainage
" Environmental

File name: training

{Z" Master Design Files

= Miscell Ll
C Frl'ictssa"eous ) m
- 0[50 Blan Dassias
e e T e Save as type: [Tel'l'l:ﬂel.lram(’.tl) ']
P
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Creating and organizing your project library
In this section we are going to set the basic folder structure that we will begin to place our components in

1. Inthe template library we saved to the project location, right-click on the Project Templates folder and

choose New->Folder, as shown below. Name the folder Components.

. create Template R

File Edit Add Tools

Template Library:

=2 PointName List
1 Components
(21 End Conditions

5 pw\\xdot projectwiseonline. com: TXDOT\Documents| P

Template

2. Inthe same manner as step 1 above, create a folder in the components folder and name it

Pavement.

Creating the ACP Layer

We're done with some of the housekeeping, now let’s begin to create our components.

(o E—
= New 4 Folder
Cut Ctrl-X
Copy Ctrl-C
Paste Ctrl-v
Delete Del
Rename F2

1. Right-click on the Pavement folder and choose New-> Template. Name the template component

ACP.

File Edit Add Tools

Template Library: Current Templ
= pwi\\xdot projectwiseonline.com: TXDOT\Documents) Name
"Z= PointName List Description:
(21 Components plion.
(21 End Conditions
‘2 Project Templates
23 Components
(&5}
3 Template New 4 Folder
(21 Bridge
& Drive cut Ctrl-X EIEIAte
1 Gore Copy Ctrl-C
[ Overla o \
aste Ctrl-V
21 Pond
(1 Ramp Delete Del
21 Round
e Rename F2
4-8
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2. Go to the Tools menu at top and choose Dynamic Settings. Make sure Apply Affixes is not checked.
We will talk more about the Dynamic Settings dialog later.

— Dynamic Settings
# ' Create Template “ - I b AL 9
File Edit Add | Tools :’{ 00000 StEFI' 0.0000
Template Library: Template Library Organizer... | ’
= pwATXDOT. Apply Feature Mame Override... Y /0.0000 Step: 0.0000
“ZZ Point Nam . r
=] Componer Apply Component Name Override... Pairt Name: HINGE -
7] End Cand Apply Feature Definition to Points...
1 Project Te Apply Feature Definition to Components... Poirt Style: | Grade_Hinge —
— Compg . =
i Apply Alternate Surface to Points...
4l Pz A
Options... Apply Afixes
L Templates Dynamic Settings
1 ™=DOT | fom - |
Template Library Report (itl File) —_——

| Set Chymamic Origin

3. Right-click in the matrix space (black grid) and choose Add New Component->Simple.

4. Inthe Current Component entry fields, Name the simple component ACP, leave the slope at -2%,
change the thickness to 2” (type 2” or 2/12 or 0.1667), and change the feature definition to
Road_Pave_Asphalt.

5. Leftclick anywhere in the grid to place the component - we will adjust the location in the next step.

Add New Component 4 Simple
Constrained

Set Dynamic Origin Ctrl-D

Unconstrained
Null Point

End Condition
Overlay/Stripping

I 3 _
M Active Template o
wiew: Cument Component
Name: | ACP Feature  (io5d Fove Asprat 3~
Slope: -2.0000%
Thickness: 0.1667
Width: 12.0000

: Select location to place component, ESC to Cancel

T S e T
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6. To move the point to the origin, right-click on the HINGE point (upper left point) and choose Change
Template Origin, as shown below.

Add New Component

Template Documentation Link...

Check Point Connectivity...

HINGE1

Move Point
Edit Point...
Add Constraint = HINGE2

Delete Point
Delete From Components (Make Mull)

Test Point Controls

Set Dynamic Origin

Note the different point colors in the template component. What do they signify?

Note: There is a green point and three red points. A green point means the point has no constraints. A
red point means that it has two. There is also a yellow point which denotes a point with only one
constraint. A white point denotes that the point is currently selected. Each one of these points will
create a 3D line. This means that we need to take care in what the points are named and under what
Feature Definition we classify them.

7. Experiment with the display bar functions shown below. Zoom in, zoom out, fit view, etc. These are
similar to View Toolbox in MicroStation. Note that there is also an undo and redo function and a toggle
to open the Dynamic Setting dialog that we saw earlier.

8. While holding your Ctrl key, scroll the mouse wheel. Do the same with your shift key. Note what these
operations do.
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9. Since we placed the template component randomly, we will need to move it to a location that makes

sense - The Dynamic Origin (pink square).

Right-click on the green point and select Change

Add New Component »
Template Origin, as shown below. Note that the Template Documentation Link...
green point moves to the origin... i.e., the pink Check Point Connectivity...

square.

10. Double-click the green point (named Hinge)
and note the Point Properties dialog that
pops up.

a. From the Name drop down menu,
select the name CL. Note that it
automatically changes the Feature
Definition to Road_Centerline.

b. Toggle on the Superelevation Flag

c. Leave everything else as it is and hit
Apply, but do not close the dialog.

11. Click the target (bulls-eye) next to the point
name (the dialog will momentarily
disappear) and click on the point under the
CL point - HINGE3 in our example.

a. From the drop-down, change the
point name to CL_ASPH_BOT.

b. Click Apply but do not close the
dialog.

12. Click Next (or Previous, as the case may be) t
Change their properties as follows:

a. HINGE1: Point Name = EOP, Supere

Delete Components
Change Template Origin
Delete Constraints from All Points

Set Dynamic Origin Ctrl-D
Point Properties =3
Name: CL v + Apoly
Use Feature Name Ovemide: | P
Feature Definition: " - \
Road_Centerine v‘ e
V! Superelevation Flag = =
Next >
Atemate Surface: = .
Help
Member of:
ACP
Constraints
Constraint 1 Constraint 2
Type: None - | None -

Horizontal Feature Constraint:

o cycle through the remaining points, HINGE1 & HINGE2.

levation Flag = Yes (toggle on) -

Note the constraints (Slope and Horizontal) that are automatically created. Note the parent

and child point relationship. Practice

changing the values and hit apply to see what happens

then set them back to 2% and 12’ respectively.
b. HINGE2: Point Name = EOP_ASPH_BOT - note the points constraints.

c. Hit Apply and then Close the dialog.
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When completed the ACP section should look like the screen grab below.

L ASHP BOT

OP_-ASPH- BOT

Modifying the ACP Layer

We have our basic layer created. It is a 12’ wide layer of ACP that is 2” thick and the Superelevation points our
toggled-on as well. Next we want to modify some of the parameters and settings of our ACP layer. In so doing,
we will demonstrate more about the types of controls possible using templates.

Some of the things we would like to control at design time are the pavement depth, the pavement width and
the pavement slope (apart from the superelevation), among others.

1. For the points EOP, CL_ASPH_BOT and EOP_ASPH_BOT change the properties of the points as noted
in the screen captures of the Point Properties dialog. Changes are circled in red. Be sure and hit Apply
when you are done entering the data for each point.

Parametric Constraints: You are adding a label and associating it with a value (slope, depth, width,
etc). While it’s not explicit here, you will see that this value is a variable (actually, a Parametric
Constraint) that you can change at design time. If it’s the first time a label is created, you will have to
type the label into the text box. For subsequent associations of the label, you can use the dropdown to
pick the label, which will prevent typos from manually typing the label.

Horizontal Feature Constraint: Along with the Parametric Constraints, another means of controlling a
point (horizontally, anyway) is by using the Horizontal Feature Constraint. With this method, a point will
search for an OpenRoads element of specified feature definition, and out to a user defined distance
(the Range) - either positive or negative. In the below example for the EOP point, the feature is
Road_EdgeOfPavement and the Range is 25’ .

DES 727 4-12 TxDOT | 4-2018



[~ Use Feature Name Overide: [EQP

Close
)

Help

Feature Defintion: [ Road_EdgeCfPavement

[¥] Superelevation Flag
Altemate Surface: -

Constraints
Constraint 2

[Horizontal

[cL

Constraint 1
[Slope ']

o v #]

@l Rollover Values...

Type:

Farent 1:

EOP_ASPH_BOT
[T Use Feature Name Cvenide: [EOF_ASPH_EOT

Feature Definition: Road_EdgeCfPavement

") (<revous |

[7] Superelevation Flag

Altemate Surface:

Constraints
Constraint 2

[Vertical - ]

or - 4]

Constraint 1
[ Horizontal - ]

or - 4]
=

Type:

Parent 1:

Walue:
Label:
|| Horizontal Feature Constraint:

0.0000 -0.1667

Fiange:

DES 727

Pave Asph D

4-13

Name: CL_ASHF_BOT

[ Use Feature Name Overide: CL_ASHP_BOT

- 4
Close

Feature Defintion: Road_Centerine

[ Superelevation Flag
Atemate Surface

g

T ]

[het> ]

Constraints
Constraint 1

Constrairt 2

Type: [ Horizontal v]

[\c’ertical

7

Parent 1:

o - 4]

[cL

=) 4

Value:
Label:
["] Horizontal Feature Constrairt:

0.0000

Fange:
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2. Inthe Create Template main Dialog, choose the Active Template tab, as shown below.

e L] 2 |

| Creve Teplte T T . - e o . 3
e = | Lib Active Template el

] iapiay Pt Names

fansncy Preview:

Note: after you choose the Active Template tab, instead of a listing of all of the available templates, you will see
a list of all of the elements and properties of the current, active template. See below.

3. Click on the Points folder, the Components Folder and all of the folders with a (+) sign next to them.
Note the list of items available in each folder. Right-click on an item and see the available commands

for that item type

=-23 Points

- CL

t CL_ASHP_BOT

; EOP
EQP_ASPH_BOT
+-[7 Components

{7 End Condition Branches
-{_7] Display Rules

+-{_7 Parametric Constraints

{:I Altemate Surfaces

+{:| Poirt Feature Defintions
+-[7] Component Feature Definitions

CL
<+ CL_ASHF_EOT
+ EOF
e EQP_ASPH_BOT
=425 Components
i...mmy ACP
--{_7] End Condition Branches
{7 Display Rules
=425 Parametric Constraints
+-?-) Pave_Asph_Depth
+-?-) Pave_Asph_Slope
-;----?-) Pave_Asph_Width
-{T7] Altemate Surfaces
=425 Pairt Feature Definitions
+¢J" Road_Certerine
+¢J" Road_EdgeCfPavement
=425 Component Feature Definitions
+* Road_Pave_Asphalt
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4.

Still in the Active Template tab, Right-click
on the Parametric Constraint -
Pave_Asph_Depth and choose edit. Change
the value to minus 4” as shown. Note that

Label:

Pave_asph_Depth

C oKk

Default Value:  _q 3333

the ACP component changes depth in the
grid view.

Undo the changes by choosing Edit->Undo
from the main dialog or typing Ctrl-z.

Next we want to define the bottom layer of our ACP as an Alternate Surface. This will make more sense later

on, but in short this will let us create a design surface other than the default top surface so that we can export

it and give to the contractor for inputting into their Automated Machine Guidance (AMG) equipment.

10.

11.

Double-click on the CL_ASPH_BOT point in the grid
view or in the Active Template pane to open the Point
Properties dialog.

In the Alternate Surface text box name the Alternate
Surface TopOfFlexbase

Hit the Apply button

Repeat this process for the EOP_ASPH_BOT point but
this time use the dropdown list to select the
TopOfFlexbase name.

Note that the Alternate Surface has been added in the
Active Template pane.

Click on Library Pane to switch back to the library

view.

E@ Points

------ + EOP_ASPH_BOT

-0 Components

-] End Condition Branches

{11 Display Rules

-1 Parametric Constraints

=23 Alternate Surfaces

' i opQffFlexbase

- oint Feature Definitions

--[:I Component Feature Definitions

Point Properties X
Name CL_ASHP_BOT 4 [ oy |
Use Feature Name Override: | CL_ASHP_BOT [ close
Feature Definition .Rnsd Centerling '.1 T
a < Previous
Superelevation Flag 5
Next>
Altemate Surface: TopOfFlexbase -
Help
Member of
ACP
Constraints
Constraint 1 Constraint 2
Type: |Vertical -/ Horizontal v
Parent 1 leL vl ﬂ L % ﬂ
Value 01667 (=] 00000 B
Label Pave_Asph_Depth b >

Horizontal Feature Constraint

We’'ve completed the surface layer ACP component. Now let’s work on the first base layer - Cement Treated
Base (CTB)

DES 727
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Creating the Cement Treated Base Layer (CTB)

We will create the CTB layer by copying the ACP layer from the previous section and modifying it to match the
CTB typical.

Right-click on the ACP template that we created in the previous step and select Copy, as shown.

Now right-click on the Pavement folder and select Paste. Note the red square in the library view is still
on the ACP component. CAUTION: this is still the active template. Any edits performed are made to the

component.
&@c t:
& Pavement ‘ - [C1 Components
= oot Act [C1 End Conditions
e Ctive R
ESEEE‘ {23 Project Templates
ClDivel  Cut St 33 Components
[£1 Gore Copy Ctrl-C a Pavement
21 Overls Paste CrlV
£1 Pond =] ACP
21 Ramg Delete Del = ACP1
% Eﬁrua”f Rename 2 {3 Templates
3 En Template Documentation Link... ] Bridge
[C1 Driveway
1 Gore
3. Inthe Library view, double-click on the ACP1 component. Note that the & ComPOHEU_‘S
. L ) [Z1 End Conditions
red square is now around the ACP1 component. This is now the active 24 Project Templates
template. {33 Components
. L 3 Pavement
4. Rename the ACP1 template to CTB by right-clicking on ACP1 and ¢ ACP
choosing Rename. ACP1
{33 Templates
1 Bridge
3 Driveway
1 Gore

Now let’s work on modifying the template component we just copied so that it will be the cement treated base

layer.
5. Modify the four existing points on the CTB Component as shown in the Point Properties dialogs boxes

DES 727

below

CL Point Modifications ->Name = CL_CTB_TOP, Superelevation Flag = Off)
EOP Point Modifications->Name = EOP_CTB_TOP, Superelevation Flag = Off), Horizontal Feature

Constraint = Off

CL_ASPH_BOT Point Modifications->Name = CL_CTB_BOT, Alternate Surface = TopOfSubgrade,

Vertical Constraint Label = Pave_CTB_Depth

EOP_ASPH_BOT Point Modifications->Name=EOP_CTB_BOT, Alternate Surface = TopOfSubgrade,

Vertical Constraing Label = Pave_CTB_Depth

4-16
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Name: CL_CTB_BOT
[T Use Feature Name Ovemide: || CTE_EOT

Feature Definition: [ Road_Centerine

[ Superelevation Flag

Atemate Surface: TopOfSubgrade

Member of:

Name: EOF CTE TOP
[T Use Feature Name Ovenide: |EOF_CTE_TOP

Feature Definition: [Rcad_EdgeOfPavement
[ Superelevation Flag

« Previous

Next >
Atemate Surface:

Member of:

CTB

CTB

Constraints
Constraint 1

Constraint 2

Type: [ Horizontal v ]

[\c’ertical

Parert 1 [CL_CTB_TOP -] #

[cL_cTB_TOP

Value: 0.0000 =
Label:

|| Horizontal Feature Constraint:

0.1667

Pave_CTE_Depth

L CTE TOP|
[] Use Featurs Name Overmide: CL_CTB_TOP

Feature Definition: [ Road_Centedine

[ Superelevation Flag

Altemate Surface:

Member of:

Constraints
Constraint 1 Constraint 2

Type: [Slope - ] [ Horizontal - ]
Parent - [cL_cTB_TOP | #| [ccTe_ToP | #]
Parert 2: (] Fi

Value: -2.0000% (z] 120000
Label:

[~ Horizortal Feature Constraint:

Name: EOP_CTB_BOT

[ Use Feature Name Overide: [EOF_CTE_BOT

[ Superelevation Flag

- ] Feature Definition: Road_EdgeCfPavement
-

Altemate Surface: TopOfSubgrade

Member of:

CTe

CTB

Constraints
Constraint 1

Constraint 2

Type: None

[ None

[ Horizonttal Feature Constraint:

Constrairts
Constraint 1 Constraint 2

Type: [ Horizontal [\«’ertical

Parent 1 [EOP_CTB_TOP |EoP_cTB_TOP

Value: 0.0000 0.1667
Label: Pave_CTB_Depth
[ Horizontal Feature Constraint:

Double-click on the component edge. The Component Properties dialog will open.

7. Change the name of the component to CTB as shown below.

Change the feature definition to Road_Pave_Subgrade via the dropdown list.
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When you have finished the steps above, the component should now look line the screen grab below.

DES 727

Name: CTE ﬂ

Use Name Ovenide: | ACP

Description:

Feature Defintion:

Exclude From Top/Bottom Mesh | Close Shape

Disciay Fuies

Apply
Close
< Previous

| Road_Pave_Subbase - | =
Parent Componert: |_ - | ﬂ \—/Nead =
Digplay Rules: Edr_ Help

Froes Tap Mettom Mash 57 Cioss Sheps

EL cTe BOT

9. Inthe Active Template pane, expand the Parametric
Constraints folder and right-click on the
Pave_CTB_Depth variable and choose edit. Set the
value to minus 10” as shown.

Edit Default Parametric Value &3
Label: Pave_CTB_Depth l oK J
Default Value: -p.g8333 | e }

[ Help J

4-18

SHDR_SUEB
SHDR_SUBB_TOP
+ {£7 Compaonernts
{77 End Condition Branches
{27 Display Rules

425 Parametric Constraints

0] Atemai Edit..
+G Pairt Fé Delete
+-{°7 Compor

Rename
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Modifying the Cement Treated Base Layer (CTB)

In this part of the exercise we are going to add (insert) points to the component so that a curb and gutter
section will fit on top of the component. We will also demonstrate using the Dynamic Settings Dialog box.

DES 727

Open the Dynamic Settings dialog by clicking on the
icon located in the display tool bar

Right-click and choose Finish.

EQOP CTB_TQOP

EOP CTH BOT

_F--iDF‘.. SUBB

Unde Last

Cancel

Set Dynamic Crigin

In the point name dropdown, select SHDR_SUBB.
Note that the feature definition is automatically set.
To insert the point, right-click on the component edge between the EOP_CTB_TOP and the
EOP_CTB_BOT and select the insert point option. Note that the rubber-band effect on the point. You
can left-click and locate it anywhere you want.

Add New Component

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

Change Template Origin

Delete Constraints from All Points

Edit Component...
Insert peint
Unmerge Compenent Points

Set Component Display Rules
Delete Component

Set Dynamic Origin

Ctrl-D

o |126572  Step: 00000
. 03206 sep: Qoo
Poirt Name:  SHDR_SUBE =
ot St [Foad_Shoulder_t ]

Apply Affices
b= ]

EOP CTB_TOP

ECOP _CTB BOT

4-19

=t oH-I1OM

1

OLI

Left-click to place the point as shown below. Note that the tool is rubber-banding and ready to place
the next point. We will skip that for now.
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6. Using the method above, insert the point SHDR_SUBB_TOP
between SHDR_SUBB and EOP_CTB_BOT. EOP_CTB TOP
7. Rename the point EOP_CTB_BOT to SHDR_SUBB_BOT.
8. Modify the following points via the point properties editor as
shown in the screen grabs below.
a. SHDR_SUBB ’»‘THTF o
b. SHDR_SUBB_TOP
c. SHDR_SUBB_BOT

Hint: When adding or changing constraints, it is best practice to

select apply after adding or changing each constraint.
EOP_CTB_BOT

Note: When setting a Vector-Offset constraint, note how the sign of
the value is affected by the order that the parents are chosen.

Name: SHDR_SUBE [SHDR_SUEE TOP] - oly

Use Feature Name Ovemide: | SHDR_SUEE | Close | Use Feature Name Ovemide: | SHDR_SUBE_TOP | Close |
Feature Defirition: Road_Shoulder Outside v| ————— Feature Definttion: |Road Shoulder_Outside v|
E— < Previous E— [ <Provious |

Superelevation Flag Superelevation Flag
Next > Next >

Altemate Surface: - Altemate Suface: -

[ beo | | b |

Member of: Member of :
CTB CTB

Constraints Constraints
Constraint 1 Constraint 2 Constraint 1 Constraint 2

Type: | Horizontal |‘u"ertic:a| Type: | Horizontal - | |\u"ec:10r-0ﬁset - |
Parert 1 [EOP_CTB_TOF [EOP_CTB_TOF Parent 1: | SHDR_SUBB | #| [Eor_cTB_TOP | #]

Parent 2: W—v ﬂ
Value: 0.0000 =] 05000 Value: 20833 (= (=
Label: Label:

Horizontal Feature Constraint: Horizontal Feature Constraint:
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I Point Properties )
Mame: SHDR_SUBBE_BOT - ﬂ

Close |

Use Feature Name Owveride: |EOP_CTE_BOT

Feature Defintion: Road_Shoulder_Cutside V| m
Nexd >
Help

Superelevation Flag
Attemate Surface: TopOf Subgrade -

Member of:

CTE

Constrairts

Constrairt 1 Congtraint 2

Type: | Horizontal | Vector-Offset

Parert 1:  [SHDR_SUBB_TOP [EoP_CTB_TOP

Parert 2: [cLcTe_TOP

Walue: 0.0000 -0.8333

Label: Pave_CTE_Depth

Horizontal Feature Constraint:

CL CTB_BOT

9. Test the point constraints by right-
clicking on the EOP_CTB_TOP point
and choosing Test Point Controls->Test
All

EOP CTB_TOP

SHDR_SUBB TOP

SHDR-SUBB-BOT

Add New Component

Template Documentation Link...
Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Points

Edit Point...

Add Constraint

Delete Both Constraints
Delete Slope Constraint
Delete Horizontal Constraint

Delete Point
Delete From Components (Make Null)

Test Point Controls

Set Dynamic Origin

Ctrl-D

4-21

Test All
Test Horizontal Point Control
Test Vertical Point Control
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Note how the two points with the vector-offset constraint match the slope of the top surface of the component.

_FL CTB_TOP

CL-€TB BOT

Creating the Cement Treated Subgrade Layer (CTS)

SHDR: SUBB TOP

SHBRSUBR

SHDR: SUBB-BOT

In this exercise we will create the treated subgrade layer manually using the Dynamic Settings dialog.

T Create Template <ot
1. Right=click on the pavement folder and choose New- e T
T_e_r_n_;ia!l_e Library: - Current Template
>Temp|ate_ Ei)\:‘c;othﬁfﬁ:\seonhne:umeDOT‘ ;::;mm cTs
. J Componerts
2. Inthe Template Library pane, change the name of the i
{23 Components
template to CTS. i
=] New Folder
3. Ifitis not already open, open the Dynamic Settings dialog, = Template
||
Delete
Rename

4. Right-click in the gird view and choose
Add New Component->Constrained.

DES 727

Add New Component
Template Documentation Link...
Check Point Connectivity...
Delete Components

Change Template Origin

Delete Constraints from All Points

Set Dynamic Origin

Simple
Constrained
Unconstrained
Mull Point

End Condition
Overlay/Stripping

Ctrl-D

4-22
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Note the cross hairs in the grid view as shown in the screen grab. The software is ready to place the
first point

| Y N - T T - T ¥ Y S N v « ¥ I - Y s Y R S N R A Y T R
5. In the Current Component B sansnide =il
. . . Cument Component
view below the grid view, Name: CTS Feature  [Road_Pave_Subgrade =
name the component CTS and
change the feature to

Road_Pave_Sungrade.

. Go back, ENTER: Finish

- Dynamic Settings
6. Inthe Dynamic Settings dialog change the point nameto ||
A -3.8596 Step: [.0000

CL via the dropdown. We will rename this point later.
7. Change the vector type to” xy="as shown, and enter 0,0 I 0.5041 Step: [.0000
in the key-in field Pairt Name: CL -

8. With the cursor still in the key-in field, hit the enter key. Poirtt Style: | Rosd Cortet
. 03d_lLenenne

Ppply AMfoces
= ~) od

| Set Chymamic Origin |
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Note the first point is placed at the origin and the next point is ready to be placed, thus the rubberband effect.

9. With the command still active (i.e., don’t right-click the

 Dynamic mm
I X -5.3553 Step: 0.0000
Vi 0.5161 Step:  D.00D0O0

Point Mame: SHDR_SUBG_ T -

mouse), change the point name in the Dynamic Settings
dialog to SHDR_SUBG_TOP via the dropdown.

10. Change the vector to Horizontal & Slope “hs=" and key-in
12, -0.02. This will offset the point 12 feet from the first point
and at a slope of 2 percent. Note: we will change the

Point Style: | Road_Shoulder ! ~

Apply Affoces
h5= - 12,"}[:'2

horizontal value later to match our desired template.

| Set Dynamic Origin

11. Place the remaining points SHDR_SUBG_BOT and CL in order per the settings shown. Note that the
vector for the SHDR_SUBG_BOT is a DELTA type. Place the CL point manually (no vector) near the

other CL point
e ] [ore ]
I : 28455  Step: 0oDOOD I ¥ 1.8085 Step: 0.0000

Y- -2.1915 Step: 0.0000

X:
- 0.6966 Step: 0.0000
Poirt Mame: CL| -

Paint Name: SHOR_SUBG_Bt

Point Stle: | Road_Shoulder 1 ~

[ Apply Affixes
dl= -| 005

Paint Style: | Road_Centedine -

Ppply Affives

-

| Set Dynamic Origin | | Set Dynamic Origin |
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SHDR: SUBG TOP
SHDR_SUBG_ROT

12. Right-click and choose Finish Finish

Closed Shape

Mirror

Undo Last

Cancel

Set Dynamic Origin

13. Modify all of the points as shown. Rename the CL point to CL_SUBG_TOP and rename the CL1 point to
CL_SUBG_BOT.

Point Properties -5 Point Properties
Name: =L SUBG TOF| . ﬂ Boply Name: [SHDR_SUBG_TOP| - J Apply

Use Feature Name Ovenide: |CL_SUBG_TOP | Use Feature Name Ovenide: | SHDR_SUBG_TOP |

Close | Close |

Feature Definition: i - | —— Feature Definition: - -| ——
|Road_CenterI|ne | < Previous |Road_ShouIder_Out5|de | « Previous

Superelevation Flag Superelevation Fag

Iﬂl Altemate Surface: Iﬂl

-

e e |

Member of: Member of:
CTS CTS

Altemate Surface:

Constraints Constraints
Constraint 1 Constraint 2 Constraint 1 Constraint 2

Type: None | None Type: |Slope - | | Horizontal - |
Parert 1 [cL_sugg_ToP ] #| [cL_suec_top | #|
Parent 2: Rollover Values

Value: -2.0000% (=] 1403 (=
Label: - -

Horizontal Feature Constraint: Horizontal Feature Constraint:
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Point Propert B
Name: CL_SUBG_BOT - 4 Name: HDR_SUBG BOT « 4| [ Aoy

[ Use Feature Name Overide: [C|_SUBG_BOT m [T Use Feature Name Cvemide: |SHDR_SUBG_BOT m
Feature Definition: Road_Certerine v] Feature Defintion: [F{cad Shoulder_Outside '] )
[ Superelevation Flag [] Superelevation Flag
Mext >
Altemate Surface: - Altemate Surface: -
Help Help
Member of: Member of:
CTS CTS
Constraints Constraints
Constraint 1 Constraint 2 Constraint 1 Constraint 2
Type: [ Horizontal - ] [Vertical - ] Type: [ Horizontal - ] [Vertical - ]
Parent - [cL_SUBG_TOP | #| [cL_suec_Tor | #] Parent 1 [SHDR_SUBG_TOP _ ~| 4| [SHDR_SUBG_TOP =] 4]
Value: 0.0000 (=] e = Value: 0.0000 (=] e =
Label: - Pave_CTS_Depth - Label: - Pave_CTS_Depth -
[ Horizontal Feature Constraint: [ Horizontal Feature Constraint:

When Complete, the subgrade component should look like the image below:

15.0833
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Assembling the Template

Before we begin assembling the template, let’s take care of some

W Froject |emplates
5 Components

housekeeping. We will create a new folder to store the component layers. =
= ACP
== CTB
b=q CTS
Create a folder called Layers in the Pavement folder of the template ] Layers
library. (1 Templates

DES 727

Drag and move each component into the new folder

Now create a new template in the Layers folder and call it
Pavement Design.

Click (NOT double-click) on the ACP template so that it
displays in the preview window

Left-click and hold the mouse button anywhere in the
preview window and drag the component into the grid view of
our new template. Note that you are controlling the
component at its Origin Point.

Release the left button and the component will be placed
into the view. It should look like below.

Right-click on the CL point and choose Change Dynamic
Origin.

4-27

[ ™=DoT

{23 Components
=4 Pavement
2 Layers
= ACP
= CTB
= CTS

] Templates
3 TxDOT

4 I

Pavement Design

| Library  Active Template |

Preview:

Add Mew Component

Template Documentation Link...
Check Point Connectivity...

Delete Components

Change Template Origin

Delete Constraints from All Paints

Set Dynamic Origin Ctrl-D
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c L
L_ ASHP_BOT
\EDF

Click on the CTB component so that it displays in the preview window.

9. Click and drag it, while holding the left mouse button, into the grid view and place the components
origin point (CL_CTB_TOP) over the CL_ASPH_TOP and when the points turn white release the mouse
button. Note that the white point in this instance signifies that the points are locked together.

Note: the top surface points of the CTB layer were merged into the bottom points of the ACP layer. The points
of the first layer take precedence over the subsequent layers. The merged point maintains all the properties of
the original point of the same name.

oL
\
LL_ﬂa_s_r:iP,BoT \

SSENEOP. ASPH .BOT.

SHDR .SUBR
SHDR _SUBB TOP

CL CTB_BOT

SHDR_SUBB_BOT
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10. Repeat the process and drag the CTS layer and place it beneath the CTB layer, lining up the centreline
points.

Note: When you place the CTS layer, the SHDR_SUBB_BOT and the SHLD_SUBG_TOP may or may not
automatically merge. Look closely and see if you see two points. If you double-click on the point and it asks you
to select a point then you know that there are multiple points.

11. If there are two points, right-click on them and choose Merge Points in the pop up.
12. The command will ask you which point to delete. In keeping with convention, delete the point from the
bottom layer - SHDR_SUBG_TOP

"Delete Point

SHODR_SUBE_BOT

The layers are complete. Let’s borrow some other elements from the default library that we want to include in
out template.

=5 Project Templates
: Components
Adding Elements &
g 5] Pavement
=5 Layers
1. Create a folder in the Components Folder and name it Curb and = ACF
= CTB
Gutter. P

b= Pavemert Design
B8} Curb and Gutter

[ Templates
O ™=DoT
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2. Inthe default Components folder, navigate to the Curbs folder and drill down to the Curb and Gutter
folder and open the folder.

3. Right-click on the Curb and Gutter Type 1 and choose Copy.

4. Paste the curb into the Curb and Gutter folder we created below in our Project Templates folder.

Template Library: Cument Templa
5 pw:\tedot projectwiseonline .com: TeDO T Documents DES \Plai Name: fu
‘§§ Point Mame List
£5) Components
[ Bamiers
[ Channels
[ Crossovers
5 Curbs
[ Bamier
5 Curb and Gutter
»={ Curb and Gutter Type 1w/ Gutter Transition Slo
»={ Curb and Gutter Type 2
»={ Curb and Gutter Type 2w/ Gutter Transition Slo
»={ Curb and Gutter Type 3
»={ Curb and Gutter Type 3w/ Gutter Transition Slo

»={ Curb and Gutter Type 4
21 2 e

Description: [

=3 Points

5. Double click on the Curb and Gutter component in the project
-1 Components

folder to activate. {21 End Condition Branches
. . {11 Display Rules
6. Change the pane from the Template Library pane to the Active 23 Parametric Constraints

Template Pane.
7. Expand the Parametric Constraints folder and select the ) Attenato
ernate

Curb_Type1_Gutter_Width variable. &0 Point Fea
-1 Compon

Edit...
Delete DEL
Rename F2
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8. Change the default value to 1.5. Note that the curb displayed | Edit Default Parametric Value D

in the gird view updated to reflect the change. Ll
Default Value: 1 5000

9. Inthe grid view, double-click on the CURB_GUTTER point to

Curb_Typel_Gutter_Wid oK |

Cancel ]

Help

open the point properties. Change the slope constraint to -
2.0%

Assembling the Urban Template

1. Create a new folder in the Project Templates folder and call it

Templates

[C1 Components
[C1 End Conditions
{23 Project Templates
31 Components
23 Pavement
27 Layers

2. Create a new template in the templates folder and name it Urban »= Pavement Design
3. Activate the Dynamic Setting dialog if it is not already active ‘53 Curb and Guter
= Curb and Gutter Type 1
4. Toggle on the Apply Affixes check box. 2 Templates
5. Set the Step values forxandyto 0.1
1 Templates
3 TxDOT
The apply affixes will assist us in naming the points in the template so
that the points are automatically differentiated between left and
) Dynamic Settings x|
right.
X 1.5000 Step: (R[]
The step values are like snaps. They will help us snap to the grid in Y: -0.0900 Step:  0.1000
0.1 foot increments. Point Name: HINGE

Point Style: [Grade_Hinge

v | Apply Affixes

Activate the Urban template by double clicking on it.
In the library pane, make sure the Pavement folder is expanded.

© ©® N o

view.

[ Set Dynamic Origin }

Click on the Pavement Design Template so that is displays in the preview window.
Left-click in the preview window and keep holding the mouse button. Drag the template into the grid

10. While still holding the mouse button, right-click in the grid view and select Mirror in the pop up menu
and left-click the mouse button. You can now release the mouse buttons.
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Note that there are two elements in the grid view with one a mirror of the other. You can move the mouse
around and the components will follow.

Mirror Ctrl-M
Reflect Ctrl-R
Cancel ESC

Set Dynamic Origin Ctrl-D

11. Move the mouse cursor to the origin (pink) box. The step setting should lock you into the origin.
12. When the cursor locks to the origin, left-click to place the components.

Notice that all of the points - other than the centerline points are prefixed with the letter “L” or “R”, depending
on their location relative to the origin. Also note the vertical joint (red ellipse) between the left and right

pavement sections.

Add Kew Comparsm

Tempdaie Dooumentation Link

Ches Comnectiy

TL T BaT Daleta Componsn
Thange Temgpiate Crigin
L _SHDR-SUB8-8OT SRR

Unemerge Componest Poisis

Set Comesonent Cispriay Rides
Delete Component

51 Dymarmi Crigin

13. Now let’s place the curb and gutter onto the section into the template. Click on the Curb and Gutter
Type 1 component in the Project Templates folder to display it in the preview pane.

14. Click in the preview pane and hold the left mouse button while dragging the curb into the Urban
template grid view. Keep holding down the left mouse button. Note that the mirror setting is still active
and you are dragging in two curbs

15. Since your cursor is on the EOP point of the right curb, drag the point onto the EOP point of the ACP
layer.

16. When the points lock (turns white), release the left mouse button.
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Note: Due to symmetry, the two curbs have been appropriately placed on both sides of the pavement section.
Let’s perform some clean-up before we move on to the next steps.
17. Left-click on the vertical edges between the left and right components (shown in the previous screen
capture) of each layer and choose Merge Components from the popup menu. Do this for all three

layers.

The component will look like below, with each pavement layer as one component.

L CARBEADCHIRP RECOBRBEF HMPEW PP

GL

l M CL ASHP_BI L

” M R gcg| ~ SirER
= = 'R_EQP|ASPH BOT

l BB grEE L-.S_'iE WEb_sner_sor

4 ____CLCTBBOT -

LSHRRGYABEOT = — R SHOR S REIBOTIOP

_ CL_SUBG BOT

L_SHDR-SUEC I ' —— R SHDR_SUBG_BOT
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Testing the Template

1. Test all point controls for the left or right EOP (recall: right-click and choose Test Point Controls->Test
All)

Note that the bottom layer - the CTS layer - fails and doesn’t move with the curb. The constraint for that point
is a slope from the layer’s CL point. This does not work for us. Also note that the bottom plane of the curb does
not move with the sub-base layer. Zoom into the bottom back of the curb and note that there are two points
there, both with different rules.

2. Change the vertical constraint for the *_SHDR_SUBG_TOP points to be vector-offset constraints with
the CL_CTB_BOT and the *_SHDR_SUBB_BOT points. Make the offset O’

3. Again for the *_SHDR_SUBG_TOP points, change the horizontal constraint parent point to be
*_SHDR_SUBB_BOT for both points respectively. Set the offsets to 1’ outside of the sub-base layer.

4. At the back of curb on the left and right, right-click on the points and choose Merge Points. When
asked to choose which point to delete, delete the curb point.

5. Test the point controls again. All should work

RRCOBREF BAE KT DEP

R 'CURB_GUTTER
| ICOBREBAGEETDOP L e
‘ 11:50 ' ASPH_BOT
G
LB@-G\:’ITEH/ s L.;»

13 %@Iﬂ} SUBB_TOP
__ R.R4BHDSUEHEBIOHTOP

- C"‘*CTB"BﬂT'—"""""'

__ R SHDR SUBG BOT

__ ClL.suse” 0T ===

EL.Sze\LD R-SUBG BOT . o

Adding a sidewalk

1. Create a Sidewalk folder in the Project->Components folder
In the default template components folder, copy the Sidewalk Surface template from the Sidewalk
folder.

3. Paste the Sidewalk Surface template into the Sidewalk folder in the Project Templates->Components-
>Sidewalk folder.

4. Change the Swik_Surf_Width parametric constraint to a default of &’
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5.

Change the Swik_Surf_Slope parametric constraint to a default of positive 2%

DES 727

© 0 N o

Activate the Urban template

Click on the Sidewalk Surface template so that it displays in the preview pane.

Drag the sidewalk into the grid view. Note that the sidewalk is coming in mirrored.

While continuing to hold down the left mouse button, right-click and deselect the mirror option. You
can now release both mouse buttons.

. Move the cursor point to the back of the right curb and when the points lock together, left-click to

place the sidewalk at the back of the curb.

R_WALK_BACK_TOP

R_(RUEB FBERTOAOP

R_WALK_BACK_BOT

ROWALK_FRNT_BOT

EOP B dure GuTTER

_EOP_ASPH_|BCT

':-f
[ SHDR_SUB

}_SHDR_SUBB_TOP
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End Conditions

To complete the template and tie into existing ground, we need to add
some slope elements to the template. These slope elements are called
end conditions. We will copy an end condition and we will create some.

1. Under the Project Templates folder, Create a New Folder named
End Conditions.

2. We will be taking a template from the other End Conditions
Folder, specifically Fill 4:1 found in the Fill folder. Right click
once on the Fill 4:1 template and select Copy

3. Paste the template into the folder we just created under the

Project Templates

4, Create a new end condition in the project end conditions folder
and call it Fill 6:1
5. Open the Dynamic Setting dialog and make sure the Apply Affixes

is toggled off.
e ]
I X 12103 Step: 01000

6. Change the Point
i 00245 Step: 0.1000

Name to HINGE via
the dropdown. Set the
step to 0.1 for both x
andy.

Point Mame:

Paint Style: | Grade_Hinge

Ppply Affives

—

| Set Cymamic Origin

DES 727 4-36

1 Components
— End Conditions
1 Bench
1 Bridge
1 Clearzone
1 Combined
1 Cut
1 Ditch
— Fill
== Fill 21
== Fill 31
=
= Fill 6:1
= Fill Slope Table
= Fill Slope Variable
= Fill with Guardrail
1 Fixed Tie
1 Right Of Way
— Project Templates
—d Components
—i Curb and Gutter

»== Curb and Gutter Type 1

— Pavement
—d Layers
= ACP
=< CTB
= CTS
»== Pavement Design
— Templates
= Urban
1 End Conditions
C1 Templates
1 TxDOT

TEET TR TR TP ROy

] Components
7] End Conditions
4 Project Templates
— Components
] Curb and Gutter
—4 End Conditions
»= Fill 41
b= Fill &:1
| Pavement
7 Sidewalk
] Templates
] Templates
1 TxDOT
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7. Right=click in the grid view and choose Add New Component->End Condition
In the Current Component view, name the end condition Fill 6:1 and change the feature to Grade_Fill.
Leave the priority set to 1. And leave all other settings as shown.

L B ]
Current Component
Name: Fj| 6;1 Feature Grade_Fill -
Target Type: | Tamain Model w | Priority: 1
Temain Model: ~ <Actives Benching Count: |
Horizontal Vertical
Offsets: |0 0000 0.0000 Rounding Length 0 0po0

: Go back, ENTER: Finish

9. Move the cursor into the pink box and when it snaps to the
origin left-click the mouse to initiate placement of the end
condition

Note: the first point has been placed and the second point on the
rubber band, ready to be placed

10. In the Dynamic Settings box, change the point name in the dropdown to FILL. This will automatically
set the desired point style.

11. Click in the Point Name text box and change the name to FILL_6:1.

12. Make sure the Check for Interception and the Place Point at Interception options are toggled on as

shown below.

Dynamu: Settings rDynam'u: Settings

[ 2 2000 Step: 01000 | 5.3000 Step: 0 1000
u 1. 7000 Step: 01000 \—|3 3000 Step: 01000
| Chech for Interception + | Chech for Interception
| Place Point at Interception | Place Poirt at Interception

End Condition is Infinite [ End Condtion iz Infinite

Do Mot Construct Do Mot Construct
Point Mame: FILL Point Mame: FILL_&:1|

Point Stle:  |Grade_FillLine Point Style: | Grade_FillLine
Spply Affoees Apply Afftes

hs= - hs= -

| Set Cynamic Crigin | Set Dynamic Origin |
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13. Set the vector type to “hs=" via the dropdown (Horizontal and Slope) and enter 18,-1.6 in the textbox
as shown

i meeem mmgeme | ‘A due_rmurie T

Apply Affices
| hs= | 181

| Set Cymamic Origin |

14. Hit enter on the keyboard to place the point. Note that the point is placed and is ready for the next
point placement.
15. Right-click and choose Finish to end the command at the last placed point.

Finish

Mirrar

Undo Last

Cancel

Set Dynamic Origin

16. Create an end condition in the same folder as the others and name it Cut 4:1.
17. Create the 4:1 cut component in the grid view with these parameters.

Component Name = Cut 4:1

Feature = Grade_Cut

Origin Point = HINGE

Intercept Point = CUT_4:1, Point Style = Grade_CutLine

Check for Interception = Yes

Place Point at Interception = Yes

End Condition is Infinite = Yes

Vector from HINGE = 20,1:4
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18. In the two end conditions we just created edit the intercept points (FILL_6:1 and CUT_4:1) and toggle
on the Feature Name Override and name it Construction Limit as shown

(| Point Propertie:

Name: CUT 41 - 4

| Use Feature Name Ovemide:  Construction Limit | Close |

FILL_6:1 - 4

| Use Feature Name Ovemide:  Construction Limit | Close |

Feature Definition: Grade FillLine Feature Definition: Grade Cutline

N —
| « Previous |

N —
| « Previous |

Superelevation Flag Superelevation Flag

[ Net> ] [ Net> |

— Altemate Surface: v [ —
End Condition Properties | Help |
| Check for Interception Member of:

Cut 4:1

Altemate Surface: -
End Condition Properties | Help |
| Check for Interception Member of:

/| Place Point at Interception Fil 6:1 /| Place Point at Interception

End Condition is Infinite t"’,;Elnd Condition is Infinite

Do Not Construct Do Mot Construct

Constraints Constraints

Constraint 1 Constraint 2
Type: | Slope | Horizontal - |
Parent - [HINGE [HiNGE | #]
Parent 2: Rollover Values

Constraint 1 Constraint 2
Type: | Slope | Horizontal

Parert 1. |HINGE |HINGE
Parent 2: Rollove

Value: 25.0000% =] 200000

Value: -16.6667% =] 180000

Label: Label:

Horizontal Feature Constraint: Horizontal Feature Constraint:

Combining the End Conditions.

1. Inthe Project End Conditions Folder, create a new template and name it Cut and Fill Slopes and make

sure it's the active template.
2. Drag a copy of each end condition we created into the grid view and place it at the origin - Fill 4:1. Fill
6:1 and Cut 4:1 (Make sure Dynamic Settings are on with the step set to 0.1 for x and y).
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3. Make sure the Cut and Fill Slopes is the active template and select the test button at the bottom right
of the grid view. Note the error dialog that comes up about priority conflicts..

C:h\Program Files (x86

WARNIMG: This termplate has End Condition Priority conflicts, Use the
"Check Priorities” butten to view and fix.

4. Select Ok in the warning box and the Test End Conditions dialog will launch.

DES 727 4-40 TxDOT | 4-2018



DES 727

5. Click on the Check Priorities button in the upper right of the dialog.

6. After you press Check Priorities it will ask you to choose the branch point to edit the priorities on. In

this case we only have one branch point. Choose HINGE and select Edit.

e

| Close

| Failure Report

|
|
| Check: Priorities |
| Check Duplicates |

|

| Help

Awvailable Tangets:

lUse Suface Slope:
0.00007%

Draw || Feset |

e

1 o

End Condition Priorities

WARMING: The following poirts have End
Condition Priorty Conflicts. To foc the
priorities, select the point and press the Edit

button.

4-41

E—

Close

Help
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7. Edit the priorities as shown in the dialog.
Fix Priorities — 1
Priorty  End Condition Component

q | Cut4:1 |

Cancel |
Fill &:1 _—
| Hep |
Fill 4:1 -

8. Note that the HINGE branch disappeared from the list of conflicts. Choose Close to exit the dialog.

9. Now that we have fixed the priority conflicts, let’s test the end condition. i | Close

Make sure the <Active> is selected in the available targets and the press | Failure Report

the Draw button.

|
|
| Check Priorties |
| Check Duplicates |

|

| Help

Auvailable Targets:

lUse Surface Slope:
0.0000%

| Diraw || Reset |

e Mo

Note the simulated surface line that the. As you move the line each end condition should draw at the
appropriate time. Do you notice any errors in your end condition behaviour?

Adding End Conditions to the URBAN Template

Activate the Urban template in the Templates folder for the project.
Locate the Cut and Fill Slopes template and select it so that is displays in the Preview pane.
Launch the Dynamic Setting dialog (if necessary) and toggle on Apply Affixes

R

Left-click and hold Cut and Fill Slopes template in the preview pane and drag it onto the grid of the
Urban template (Make sure mirror or reflect are deselected)

5. Place the HINGE point on top of the R_WALK_BACK_TOP point until they lock and then release the left
mouse button.
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from the popup menu. You can release both buttons on the mouse

6. Repeat step 4 except this time right-click (while still holding the left mouse button) and select Reflect

Note that the end condition template will be reflected so that it can be place on the left side of the Urban

template. Also note that you

DES 727

L SHDR-SUBG_BOT - - —

__CLCTB BOT

| SLSHORSYAHAEOT

Mirror
Reflect
Cancel ESC

Set Dynamic Origin Ctrl-D

. l— Su1D BUBBROPC TE . TO]
| LSRHIBRSBIBERTOM ——— Fﬂsmﬁﬂﬁ-ﬂtﬂﬂfﬁwp

CL SUBG BOT

R- SHDR: SUBG: BO

4-43

_ CL_SUBG_BO

7. Place the HINGE point on top of the L_CURB_BACK_TOP and when it locks left-click the left mouse
button to accept the placement.
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Miscellaneous Template Tools - Display Templates

2 Horizontal Geometry v
Having taken such effort in building a template, we can BB vertical Geometry v
harvest that work using the Display Typicals tool. ™ Terrain Model v
PowerGEOPAK can draw in plan view as cross sections the & Corcislor.Mosle ive HESa
typicals we created. “ i{ﬂh’i‘d ik =
w B, | H 3 |_th |f_| ‘\ '#splay Template
e BB EwY &
1. Under the Corridor Modeling Tools, Select the R = W a7 7l IRl q
Display Template tool. TO “—}S: T @l ({g ({g I g
2. Hold down the Alt key and the Down Arrow to AR O
browse for the template we want. & Model Interoperability v
2k Civil Cells v
2 3D Geometrv v

Select Template - <Alt=

Down To Browse Templat
Template

3. Find the Urban Template under Project Templates->Templates->Urban.
4. Click OK

Pick Template
= pw:/fxdotprojectwiseonline.com: TxDOT/Documents/DES/Plan Develo
+-Components
i End Conditions
-} Project Templates
| B Components
= Templates

+{Templates
- TS

OK Cancel
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5. Leftclick and place the drawing in the DGN file.

The template is drawn at full scale. From here, you can manipulate it with MicroStation tools as needed.

Miscellaneous Template Tools - Importing Templates from other ITL Files

We just finished creating an Urban template. However, this is not the only typical that is associated with our

project. Say for example, you have a coworker who already built a template that satisfies the needs of your

project. You can import templates from another ITL file for use in the other sections of this project. The

templates can come from two different files and therefore there are two different methods. The first method is

copying a template from a live corridor file (DGN file) that is using the templates you want to import. The

second method, the one we will go through step by step here, is importing templates from another ITL file

1. Open you training.ITL template library if it isn't already open.

2. Select Tools->Template Library Organizer lit Add
te Library:
WTXDOT.F
Point Nami
Componer
End Condif
Project Tel
21 Compo

Templates
TxDOT
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Tools

Template Library Organizer...
Apply Feature Name Override...
Apply Component Name Override...
Apply Feature Definition to Points...

Apply Feature Definition to Components...

Apply Alternate Surface to Points...
Options...

Dynamic Settings

Template Library Report (itl File)
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3. Click on the Ellipsis button to navigate to the desired template file

Note the dialog opens to the current library (Active Library)on the left and the Active Design File Corridors on

the right pane. You can pull a template straight out of a corridor if desired.

. femplate Library Organizeér

Available In Avalable In
= pw\TXDOT PROJECTWISE ONLINE — Acave Des gn File Comdors

Your [TL file I |"||:||.‘5‘,r 51N

current DGN file

« v

Proview Proviaw

OK
Cancel

Help

In the example we are going to pull some templates from a file called class.itl located in the GEOPAK folder in

your sample project.

DES 727

4. Navigate to ...\Your Example Project Location\GEOPAK\class.itl
5. Select the class.itl and the press Open

4-46
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FLI, S——

'!‘Gven

=z

puvanlingjoel. argue

Sehect

Falder

|t Dvigian and Orfice:

= _File Restora
[ [ _standards
_Training

" BRG

& Confiquration
AnCreze: pr v
Dascrgtion dass.itl
File Name: dass.itl
Application; Al Applicatens

Opan document o5 read-andy

T T st | GEOPAK  chass.

Cancel

Avaidable in

Preview

0K
™™
Cancel
Help
»
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6. Inthe Organizer dialog in the left pane (Active ITL), navigate to the Templates folder under the Project
Templates.

7. Inthe right pane - the source template library - navigate to ...\Project Templates\Templates\ (the
same path in both)

8. Inthe source pane, one at a time left click drag the Bridge Template, Retaining Wall template and the
Rural template over to the templates folder in the Active Library. Note: Move the file slowly and be
careful not to accidently put them in the wrong location... it's easy to mess up.

9. Click Ok and Save when prompted to save the data to your ITL
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5. Corridor Modeling
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Introduction

Once the templates have been created, we can use these - along with all the other elements you have built up
to now - to build models of the roadway. Recall that you've created an existing terrain, the roadway horizontal
and vertical geometry and you've created and/or gathered together the necessary templates that will be the

basis of the corridor.

When building your roadway using corridors, you should partition the corridors into manageable segments and
files. This has two benefits: First, it's less taxing on the computer resources and you corridors will processor
faster with less chance for memory issues. Second, breaking the corridors into manageable segments avoids
putting all of your eggs into one basket, so to speak. If one file or corridor is completely corrupted, the effort to

recover from it is much less. The following guidelines are suggested managing corridors.

Corridor lengths should be kept to about 2-miles
Model Bridges in their own corridors.
Model each roadbed in its own corridor (divided highways may be an exception here)

R

Keep the number of corridors in a single DGN to a manageable number.

Class Exercise - Corridor Modelling

In this exercise we will first create the corridor DGN file and then we will assemble all of the existing and
proposed design elements of our roadway by referencing the various design files into our corridor file. After
that, we will create three corridors consisting of two roadway corridors separated by a bridge corridor. As we
build the corridors, we will learn how to create the corridor and add template drops. We will learn how to add
more than one template drop. We will learn how to insert a new template into the middle of our corridor. We
will learn how to edit template drops We will also learn how parametric constraints can be used to drive our
roadway design geometry. And we will also learn how to use the horizontal feature constraints that are part of
our templates. We will learn how to edit our corridor. And finally, we will learn how to review the cross section

sections in real time.
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Piecing Together the Building Blocks

Let’s begin by creating the Corridor DGN file and then referencing all the other design DGN file we have created
thus far.

1. Ifyou aren’t already in a DGN file, open any of the files in your project folder
In the MicroStation (PowerGEOPAK) menu bar, select File->New. Use the 2D seed file and name the
new file SH155_DES_CORRIDOR_1.dgn and be sure to save it to the Master Design Files folder in you
project

General

Folder
Master Design Files -

Document

Mame: 5H155_DES_CORRIDOR_1.dgn

Description:  Sta ¥X4XX to Sta XN +¥¥]

File Mame: SH155_DES_CORRIDOR_1.dgn

Application: Department:

MicroStation - ] [ <none =

Source Document:

TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d

[ Seed...

3. Next, attach the following DGN reference files. Choose No Nesting in the Reference Attachment
Settings dialog.
a. SH155_DES_TERRAIN
b. SH155_DES_ALIGN
4. Select Fit View

That’s it for now. We will add reference files later, as needed, for other tasks such as superelevation.
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Creating the Corridor

From the Corridor Modelling tools, select the Create
Corridor tool.

You will be prompted to choose the Corridor Baseline.
Select the SH155_PROP alighment that you created earlier
in horizontal alignment exercise.

The program will then prompt you to Locate Profile-Reset
For Active Profile. Right-click to accept the active profile.

BB vertical Geometry A4
# Terrain Model A4
Tl corridor Modeling HHE R
e\ Y SaE

W e comor] \ L7 @ 4§
ety mwY @

R U K 37 GlElzeq
AL O—

& Model Interoperability v

- __Locate Corridor Baseline |

\ALG_SH155.dgn)

" |Complex Element: SH155_PROP
Feature: Road_Centerline

Active Profile: SH185_PRO
Level: Road_Centerline

Ref: 1(PW_WORKDIR:dms51572

DES 727

4,

In the heads-up display, name the corridor
SH155_1

oo
-

5-3

|Corridor Name
Corridor Name
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After you have named the corridor, the next tool - Create Template Drop - should launch automatically as part
of the create corridor wizard. If it doesn’t launch, you can select it manually.

BB vertical Geometry
5. If the Create Template Drop tool does not launch

# Terrain Model
automatically, select the tool in the Corridor tools.

ff corridorsqdeling n=E=
COESS

w S | H Create Template Drop F ﬁ
TRy g
R T8 & TR
T © sffu it - €8 €8 1 4y
AL 00

> (€| ¢

& Model Interoperability v
6. You will then be

prompted to select
a template. Hold
down the <Alt> and

" [Select Template - <Alt= |
Down To Browse Templat

/| Template Lrba
Down arrow to - _ B ¥
browse the
template library. f, ’
- -~
-~

Note: If you have not opened YOUR training.itl template library in this PowerGEOPAK session, you will need to
cancel out of the Create Template Drop tool and open your library with the Create Template tool. After you
have the library open, start at step 5 above and select the Create Template Drop.
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7. Browse the template library and select the Urban template we created earlier.

Pick Template
pw//txdot projectwiseonline.com TxDOT/Documents/DES/Plan Develo
# Components
+-End Conditions
Project Templates
i Components
= Templates
Bridge Template
Retaining Wall

& Te

# TxDOT

oK | Cancel \

8. Left-click again to accept the template
9. Click through the heads-up display prompts,
answering each one with the required

information P
10. For the Start Station, type 16+50 or just 1650 -~ ,
. : | Start Station
(your choice) and hit tab _——|<Alt> Lock To Star
11. Left-Click to accept — " |start|[B

]

12. For the End Station, type 68+00 and hit tab \
13. Left-click to accept

14. Set the Drop Interval to 10 when prompted

15. Use O for the start and stop transitions

16. In the last prompt, add a description (not necessary)

17. Left Click to accept

Note: The drop interval is the maximum template drop (not to be confused with the Template Drop tool above)
between sections in the corridor when the corridor design stage is set to FINAL. At lesser design stages a
multiplier is used. For example, at 30% design stage the multiplier is 10, which means the maximum section
interval is 100. It should also be noted that the corridor automatically densifies drops in horizontal and vertical
curves and other events that necessitate a higher resolution. We will discuss the drop interval and design
stages again later.
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Note: Transitions are a means to have the software transition from one pavement section (template) to
another. The software will morph the section. Since this is not a typical TxDOT construction method, we will
leave these values at zero.

The corridor should look like the screen grab below. Note the spacing on the sections, the cyan corridor
handles and the template handles (purple dashed line) at the beginning and end of the template drop.

Corridor handle Template Handle

. BB vertical Geometry v
Adding a Template Drop
™ Terrain Model v
. . fl corcidor Modeling == A
1. Inthe Corridor Modelling tools, select the Create : 9"’3 ~2
Template Drop tool. ) f "1" / V o [:

W S Create Template Drop ' ﬁ

2. When prompted to locate the corridor to add the

template to, select the SH155_1 corridor. Note: you EHy /é?,f'&}. % w E}' & &
can select the corridor handles or any part of the Ry +7 & &b I\'T;! \‘F‘ff x4
corridor mesh. The corridor will highlight when you (o) __ig: {6+ G- ch f{ﬁ; 1(1({
hover over it with the mouse. N I

3. Hold the <Alt> and Down arrow to browse the

- ili v
templates “& Model Interoperability

.
L

Select Template - <Alt= Down To Browse Templates

Template =
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DES 727

4. Select the Rural template (the one we copied into our library earlier)

Pick Template

pw:/ftxdot projectwiseonline. com: TxDOT/Documents/DES/Plan Develo
- Components
#- End Conditions

Project Templates

+-Components

- Templates

Bridge Template

’ : g Wall
Utodan

- Templates
+ TxDOT

OK Cancel

5. Setthe Start Station to 68+00 and the End Station to 73+82

6. Cycle through the remaining settings. (Drop Interval = 10, Begin and End Transition = O, etc)

7. Once the template drop placement is successful, the tool is ready to place another template. Hit the
<Esc> key to exit out of the tool.
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Note the difference between the two template drops (Urban vs Rural). One is much wider than the others. If we
look at our typical section, we notice that the Urban roadway should be 70’ typically. If you recall we left it at

24’ in our template library.

Also, where are the end conditions? Why are they not there? (Hint: something we forgot to do with the existing

terrain)

Making Corrections

First, let’s set the existing terrain to active. Next, let's modify the Urban template in the library to default to a

70’ typical width.

1. Left-click on the terrain and hover over it with T Y .
the mouse until the context sensitive menu —° 3@ g&i, .
pops up, g

2. Choose the Set Active Terrain Model tool from ¥ | Set As Active Terrain Mode |
the menu
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DES 727

To correct the typical section width, open the training.itl template library.

Activate the Urban template and select the Active Template tab

Expand the Parametric Constraint Folder, right-click on the Pave_Asph_Width constraint
Choose Edit

Set the value to 35 and press the tab key

0 N o 0k w

Choose OK and Save and Close the template library

#-{2 Poirts Name: Urban @ Components Lonstraints
+J Components

(™1 End Condition Branches
H (™ Display Rules Display All Components
—_\J Parametric Constraints

+-'i"-) Curb_Type1_Gutter_Slope
i -t Curb_Type1_Gutter_Slope
-7 Curb_Type1_Gutter_Width
< Curb_Type 1_Gutter_Width
-1 Curb_Type1_Height

P> Pave_Asph_Depth .
::% ?Paa":e-’a;'jphh-sslfo';ee » Label: Pave_Asph_Width
75 -Pave_Asph_Width ) Default Value: 35,0000
7% Pave_CTE_Depth

P -Pave_CTE_Depth

-1 Pave_CTS_Depth

- Swik_Surf_Depth

<> Swk_Surf_Slope

P> Swik_Surf_Width

+-_1 Altemiate Sufaces

+-{Z] Point Feature Defintions
+J Component Feature Definitions

Description: /| Display Point Names

Edit Default Parametnc Va

O O O O O O e O O O e O O O O e e

ftem Value

4 Ll
Library | Active Template = oH-tO M iy

Preview:

5-9
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9. Zoom to the beginning of the corridor

10. Select the template drop by left-clicking on it. The template is the purple handle inside the red circle
below.

11. Hover over the template drop handle and select the Synchronize With Library Command

Template Handle

After you synchronize the template library you will notice that the corridor will process and will update the
template with the changes we made to the library. The end conditions will now display, as well, because they

now have something to target. If the end conditions don’t display, go ahead and reprocess the corridor per the
instructions below.
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12. To process the corridor, select the corridor at one of the handles.
13. When the context sensitive menu pops up, select the process corridor icon

Note the end condition slopes in the second screen capture below.

Corridor: € SH1551

Plan: PROP_SH155

DES 727 5-11 TxDOT | 4-2018



Copy and Insert a Template Drop

In this part of the exercise we are going to use the Copy Template Drop tool ;ﬁ — ; .

in order to facilitate inserting a Retaining Wall template into our corridor.

1. Zoom to the beginning of the corridor and left-click on the template drop to select it
2. Inthe pop up menu select the Copy Template Drop tool

3. Inthe heads-up display prompts, enter 19+50 for the start station and 23+75 for the end station.
4. Left-click to accept

Alternatively, you can set the start and stop station dynamically by clicking on the beginning and end of the
retaining wall alignment that is already referenced into the file.

5. To insert the retaining wall template, select the new copy of template drop we just created and
choose the Properties icon.
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6. Inthe Properties popup, select the ellipsis next to the template name to browse the template library.

Interval 10.0000
Project Templates'\Com(...)

Description Section 1
Start Station 19+50_0000 R1
End Station 23+7/5. 0000 R1

7. Inthe template library, select the Retaining Wall template
8. Click OK and the corridor should process automatically

Pick Template
=} pw:/ftxdot projectwiseonline.com: TxDOT/Documents/DES/Plan Develo
+-Components
+-End Conditions
—-Project Templates
- Components
= Templates
Bridge Template
Retaining Wall
Rural
Urban
- Templates
+ TxDOT

OK Cancel
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View the 3D View

Note that when the corridor was created, or when we create or set active any 3D element, a 3D model is

automatically created.

o Active File ~ *‘j éa E .d

,

Ve

Type 20430 MName Description

w- Design File

Sheg

Ll Default i

.A5H155 DES CORRIC

‘P Default-3D

~"  .ASH155_DES_CORRIC

T

We can view the 3D model by clicking on it or we can open a new view and display the 3D model in that view.

This will give us the benefit of monitoring both views as we build and modify our corridors.

Select View 2 in the MicroStation View Groups
In the View 2 MicroStation window, select the
View Attributes dropdown.

3. Inthe View Setup area at the bottom, select the
models dropdown and set the model to be the
Default-3D

4. Fitthe view

0 listed l [ ) References (4 of

T [[2]3]4]5]8]7]el : 3=

DES 727 5-14

& B

View Number: 2
Ej Presentation

Display Style: o \Wireframe

T ACS Triad

Fast Cells

4 Background = Fill
271 Boundary Display 4 Grid
Camera i) Level Overrides

2> Clip Back [EE ] Line styles

¢* Clip Front =] Line Weights
& Clip Volume Markers
Constructions Patterns

Default Lighting Tags
Cimensions Text

[uue] D2tz Fieies Y Text Nodes

\'—‘ Displayset Transparen(:‘,.r
Global Brightness: “ 1 }
E View Setup

Saved Views: |Select... lz‘ - Q
Models: Default [=]
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W View 2 - Top, Default-3D

E-ad- AR AEYOVEE| R TS

[ ][]

5. InView 2 select the Rotate View tool and rotate the view so that you can see the retaining wall in a 3D

perspective.

il View 2, Default-3D

B~ AQRQTHYO VB H TR

=N (B =™

{ 1]

DES 727
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Horizontal Feature Constraint

In this exercise we are going to use the Horizontal Feature Constraint we set in our Urban template to make

the left edge of pavement match the EOP geometry we have drawn in a file.

1. First, attach the DGN reference file named SH155_DES_EOP.
2. Left-click and select the corridor
3. Select the Corridor References->Add Corridor Reference from the context sensitive menu. The tool

will ask you to locate the first reference (you can choose multiple, if necessary)
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4. Choose the blue edge of pavement.
5. Right click to finish the command

Note that the template found the edge of pavement up to a point and then failed. Why? It is an issue with the

search distance we set in our Urban template for the Horizontal Feature Constraint.
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6. Open the training.itl template library

7. Activate the Urban template.

8. Select the L_EOP to edit the Point Properties
9. Change the Range value to (-) 50 feet

10. Hit Apply and Close

11. Save and Close the template library

E_TOP
Point Properties

I

[T Use Featurs Name Ovemide: [|_EOP Close

Feature Definition: Road_EdgeOfPavement
Superelevation Hag

ply
e

Altemate Surface:

Member of:

L_Curb and Gutter Type 1
R_ACF

Constraints
Constraint 1 Constraint 2

Type: lSIope IHorizorrtaI

Parent 1: [CL ICL
Parent 2:

Value: 2 0000% -35.0000
Label: -Pave_Asph_Slope - -Pave_Asph_Width
Horizontal Feature Constraint:  Road_EdgeCfPavement

Range:
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12. Synchronize the Urban template to the corridor. Note: you will need to synchronize each drop of the
template to update it.

Note: the Urban template now finds the EOP over its entire limit. Also, note that the Rural template already

had the Range of the Horizontal Feature Constraint set to (-)50
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Parametric Constraint

In this exercise we are going to use parametric constraints to transition the right EOP of the Rural template
from a 35’ section to a 39’ so that it will match the width of the Rural section on the right side.

1. Select the Create Parametric Constraint  {f corridor Modeling

in the Corridor tool task bar a iﬂ* V %# E-;_;-ﬁ IE

2. Inthe Parametric Constraint dialog, set
the parameters as shown. ) i & | YJ -:ff H“ ‘?’ ﬁ\ I—? . ﬂ
Tt mwY &
A W i IRl g
Lock ToStart [ T © s i - 06 0 1 4gg
Start £8+00.0000 R1 oML O
Lock To End O BB s o it_ro o L.

L
i
n
>

s

Stop F0-=00.0000 R1
Constraint Label Paue_ﬂsph_Widtl‘El
Start \Value 35.0000
Stop Value 35.0000
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Note the difference between the before and after screen grabs below. See how the R_EOP points now line up.

Note: In our template, the Pave_Asph_Width parametric constraint applies to both the L_EOP and the R_EOP
and is symmetric about the CL point. But since we set the L_EOP to move with the Horizontal Constraint, it

takes precedence over the parametric constraint on that side of the pavement.

Corridor Objects Tool

ffl corridor Modeling

The Corridor Object tool is a one- 4 fﬂ ""I"" \[‘J % TJ — A I:
stop-shop where you can keep w & | # > H“ E’J '\:\ s
track of all of the parameters that — —

P + fesi
make up your corridor. All of the E '%’ EE’,_%,]{H E E

M b = S [— ——t
S 8 &, IRl

T

station ranges and etc., can be T ::0: # e - ﬂ'ﬁ H§ Iy lﬁﬂ

accessed and modified through
this dialog. The various template A & l7 @ ==

template drops, modifications, B S

commands can be initiated here

’ 48 Model Interoperahility
as we

1. Click on the Corridor Objects tool so that we can explore it.
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In the Template Drop section, note that the template drops shown in red have not been synchronized with the

library.

A e
Te — iDXB @ * @ & 4 Template Drop ~
Template Name Interval Start Station End Station
ndary Al e 0 1 = . - Interval 10.0000
_ roject Template... | 10.0000 6+50.0000 9+50.0000 Template Name Project Templates\Com|...)
Key Station Project Template. .. | 10,0000 13500000 R1 | 23-75 0000 R1 .
poositore |
Parametric Constraint Project Template... | 10.0000 23+75.0000 R1 68+00.0000 R1
: Description Section 1
Point Control Project Template... | 10.0000 68+00.0000 R1
Station Range ~
Curve \Widening
Start Station 23+75.0000 R1
End Condition Exception End Station £8+00.0000 R1
External Reference
Clipping Reference
Row: M 4 |3 ofd [ b bl |
Close

DES 727

2. Explore the other sections on your own.
3. Note the Parametric Constraint that we created.

4. Note the External Reference we added for the Horizontal Feature Constraint.

5-22
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Dynamic Cross Sections

The Dynamic Cross Sections tool allows you to view a cross section at any station along the corridor in real

time. It is a great aid to use as you build and refine your corridor model.

BB vertical Geometry v
1. Under the Corridor Modeling tools, Select the ~
i v
Open CrossSection View tool ™ Terrain Model
2. Here you are presented with two choices. fll corridor Modeling mEma
Depending on what you select, you are able to Q iﬂ -;:':: w l} i’ .:"; Zé,‘ E
use different tools. Lets look at the tool first by R ‘ "
w of ~ ? ”’ .
Selecting the Alignment :E ‘/f ;—* H _I:’[ \\ L ﬁ
3. TYPE-120.00 for the Left Offset. E (oA S ww® g
H H N | LN NS A (]
4. Move the mouse cursor to the right side of the N g {.f |\,/| |\‘R;| —— <’\ )
alignment and type 11990 for the right offset. p- - - n
& P € T \q Open CrossSection View I 1@{{
5. Type 25 for the Interval -
. . . AL O —
6. Using the View Groups toolbar, open view 2 e
7. Left-clickin view 2 & Model Interoperability
8. Click the arrows at the top of the screen to :
. 2k Civil Cells
move up and down the alighment.
9. Explore the View Properties dropdown
® View 2, Cross Section - Complex Element: SH155_PROP =S B <™
View Properties [¥| I« « || 119+90.0000 R1 [~ » »
300 -300
290+ 290
28(H 280
270+ 270
2604 260
i o Eem T e e——— T =
2500 TR et e el -250
240 240
230+ 230
220 220
i o o o o o o o o o o o O o O QO O O & & O S HN O e
NN OO O O - W Y W gAY @ o
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10. Select the Open Cross Section view tool again

11. When asked, select the corridor this time and not the alignment

12. Open View 2 and click in the view to activate the cross section display

13. Click on the Station dropdown and type a station within the limits of the corridor file you are in.

14.

15. Under the Corridor Modelling tools, select the Show
Place Dimension tool

BH vertical Geometry

P‘ Terrain Model
16. Select the cross section view - View 2

. . ]
17. You will be prompted to select a start point. Select L corridor Modeling '

the L_EOP in the cross section view Q iﬂ "’I"‘ V %?! oy = |=
Wil |f o BNV o
T EEEERY

&

e oy w AE)E-
\%3 _'1:@#{{&(1{('3&';& Show P
% ARY Y7

& Model Interoperability

18. Select the CL point
19. Dynamically set the height you want the dimension to display over the section.
20. Click the arrows at the top of the view to move up and down station.

26.5750
2.0000%
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Design Stage

We discussed the Design Stages previously, as it related to the Template Drop Interval for our corridor. Now

let’s explore it some more.

1. Select the corridor and hover over it. ' Mame COR_SH155_1
2. In the Context Menu, select the Properties Horizontal Name PROP_SH155
icon lse Active Profile True
' Profile Mame SH155_PRO
3. Change the Design Stage in the dropdown to 30%

60% and then 90%
4. Change the Design Stage to Final
5. Change the Design Stage to Final Linear Features

Note how the mesh changes to a tighter interval in the 30% all the way to the Final Design Stage. Note how

the Final Linear Feature removes the mesh and only displays 3D corridor features - i.e., the point we named

in the templates are now strung together in a line string that you can see.

Create Bridge Corridor and Roadway Corridor 2
Let’s complete our design by creating the final two corridors.

1. InaNEW corridor file, create a corridor for the bridge section of the roadway.
2. Use the following data to create the corridor.

a. File Name = SH155_DES_COR_BRG

b. Template = Bridge Template (in the training.itl library)

c. Begin Station = 73+82

d. End Station = 102+62
3. Ina NEW corridor file, create the corridor for the last section of our roadway.
4. Use the following data to create the corridor.

a. File Name = SH155_DES_COR_2

Template = Rural

b
c Begin Station = 102+62 [:‘ARAMEI'RIC CONSTRAINT TABLE
d

End Station = All the way to the end Start Station End Station Start value
of the alignment 107+00 115+00 39.00
. . 115+00 118+00 33.00
e. Create Parametric Constraints
. . 118+00 126+00 28.00
using the data in the table (Label =
126+00 END 22.00

Pave_Asph_Width)

DES 727 5-25

End Value
33.00
28.00
22.00
22.00
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6. Super Elevation
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Introduction

This chapter will teach how to create Superelevation sections, create Superelevation lanes, use the Calculate

Superelevation tool, use the Color Stratification table, and assign Superelevation to a corridor. Modeling
superelevation is very user friendly. Recall, when building the templates, the superelevation flag was toggled

on for both EOP points and the CL point. Doing so simplifies the superelevation process. The graphical

elements of the superelevation sections are to be pla

Create Superelevation sections

ced in a separate file.

1. File->New to Create a New file. New &
General '
2. Name the file: SE_SH155. -
- Folder
Master Design Files -
oo |
Name: SPE_SH155.dgn & [v|

3. Attach the following references:

i. SH155_DES_ALIGN

Description: ~ TxDOT_DesignSeed2d

File Name: SPE_SH155.dgn

Application: Department:

[ MicroStation v ] [ <none> v

Source Document:
TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d

(st (o]

4. Under the Corridor Modeling tools, Select the

Create Super Elevations Secctions

DES 727

# Terrain Model v
F

- Tl corridor Modeling nE=
afflem i M S&E

Wl |4 o H- 12N T @ f
@)t sw? a

g § Create Superelevation Sections

T @ e - €8 O 1 g

F

4& Model Interoperability hd
= civil cells v
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10.

11.

12.

13.

Name the section: SH155.

Click on the Alignment.

Type Alt to lock the Start Station to the start.
Left click to Accept.

Type Alt to lock the End Station to the end.
Left click to Accept.

Type 10,000 for the Minimum Tangent Length. By

Q} Create Superelevation ...

Name

Lock To Start
Start Station
Lock ToEnd
End Station

Minimum Tangent Length

ol @ | 8|

SH155

@)

16+50.0000 R1

&

130+06.8621 R1
10000.0000

typing in this large number, the super elevation sections along this alignment will be placed into one

single section. This will allow for easier and quicker modifications.

Left click to Accept.

The next tool, Create Super elevations lanes, should begin automatically.

Create Superelevation Lanes

DES 727

1. Name the first Lane: LeftLane.
2. Select Primary as the Type.

Select Left as the Side of Centerline.

5. Type 39.00 as the Width.

6. Type -2.00% as the Normal Cross Slope.

7. Repeat for the Right side.

6-2

Left click to Accpet 0.00 as the Inside Edge Offset.

) Create Superel..| o | @ | & |
Name LeftLane

Type Primary E
Side Of Centerline  Left (=]
Inside Edge Offset  0.0000

Width 39.0000

Normal Cross Slope  -2.0000%

& create Superel..| o | @ | 3|
Name RightLane

Type Primary E!
Side Of Centerline  Right (=]
Inside Edge Offset  0.0000

Width 39.0000

Normal Cross Slope -2.0000%
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Calculate Superelevation tool

H vertical Geometry v
1. Under the Corridor Modeling tools, Select the Calculate & Tarrain Model =
Super elevation tool. —
P tf corridor Modeling nE=EA
2. Ifthe tool did not start after creating the lanes, Select the . . ,A.
Q f o ===
super elevation section. That is the big rectangle that Eﬂﬂl“ V AHJ ! I_
encompasses the alignment. W "h" | I1 o H"‘ L?" ‘m [_? . ﬁ
3. Right click to Accept and continue. E@F 4 5&?, "Ef E’ % &
RS ﬁ Calculate Superelevation l
T © e - - € 1 1 Y
W AT RO e
4& Model Interoperability v
= Civil Cells v

4. The prompt will ask you to select a Standards file. Hold down the ALT and the DOWN arrow
simultaneously.

\ ,-/
- A\f""”
A\

——— —
i

P ——
Select Standards Fié - Alt Down To )
Select File

e~ Standards File Name ||
. e

5. Since this project has 4 lanes with a median lane and a design speed of 60 mph, Choose the
Linear_2.0-2.5Lane_50-80mph.sep file.
a. Note: TXDOT previously used a parabolic method to calculate super and this is why there
are parabolic files. However, the standard is now the linear method.
6. Click Open.
7. Change the e seletion to 6% e max 60 mph.
8. Notice the Design Speed is automatically set.
9. Change the Number of Lanes to 2.

10. Choose Undivided for the Facility type.
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11. Toggle on Open Editor.

12. Left click through the inputs to Accept them all.

13. The following window will appear since Open the Editor was selected. This displays the super
elevation data in table form so that it can be easily edited. This is an easy way to change the begin

and end station of the transition phases to whole station numbers.

“-Supﬂre‘ﬂmllow Editor - SH155 PROP

Iﬂ

SH155-1 » B B®
Supereleva... Name Station Curve Set Cross Slope Transition .. Pivot Edge Non Linear ... Point Type Ignore Distance C...
L 1 16+50.0000 -2.0000% Linear Right Edge Normal Crown  False None
ane - 5 56+39.0000 -2 .0000% Linear Right Edge Normal Cro. False None
60+90.0000 -3.2000% Linear Right Edge Full SuperIn  False None
LeftLane LeftLane 70+00.0000.. -3.2000% Linear Right Edge Full Super QOut False None
tLane - 7... | 74+51.0000 -2.0000% Linear Right Edge Normeal Cro False None
130+06.862.. -2.0000% Linear Right Edge Normal Crown False None
16+50.0000... -2.0000% Linear Left Edge Normal Crown False None
56+39.0000.. -2.0000% Linear Left Edge Normal Cro False None
58+12.4615... 0.0000% Linear Left Edge Super Runo... False None
58+85.9231... 2.0000% Linear Left Edge Reverse Cro... False None
80+90.0000... 3.2000% Linear Left Edge Full SuperIn  False None
70+00.0000... 3.2000% Linear Left Edge Full Super Out False None
71+04.0769... 2.0000% Linear Left Edge Reverse Cro... False None
72+77.5385 0.0000% Linear Left Edge Super Runo... False None
C ! 74+51.0000... -2.0000% Linear Left Edge Normal Cro... False None
RightLane RightLane 130+06.862 -2.0000% Linear Left Edge Normal Crown False None
4 m .
Row: 1 of16 | » M

14. Use the super_table.jpg to change the values into whole stations.
15. Notice that the right side has some etra points named Reverse Crown In\Out and Super Runoff

In/Out.
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16. IF the desire is to keep the rate of change in grade on this superelvation curve equal, make the
Right Side’s Reverse Crown In’s Station equal to that of the Left Side’s Normal Crown In. Do the

same with the Normal Crown Out and Reverse Crown Out stations. The figure below shows this.

17. Any work done in this editor saves automatically. Click on the X at the top of the window to Close

the Editor.

r

E“ Superelevation Editor - SH155_PROP (=) = &3

L = el B

g ) X QB mE¥% EHO
Supereleva. Name Station Curve Set Cross Slope Transition . Pivot Edge Non Linear ... Point Type Ignore Distanc..
LeftLane LeftLane - 1 16+50.0000... -2.0000% Linear Right Edge Normal Crown | False None
ane 57+20.0000 -2.0000% Linear Right Edge Normal Cro False None
61+40.0000 -3.2000% Linear Right Edge Full SuperIn  |False None
69+50.0000... -3.2000% Linear Right Edge Full Super Out |False None
73+70.0000... -2.0000% Linear Right Edge Normal Cro... |False None
130+06.862 -2.0000% Linear Right Edge Normal Crown |False None
RightLane 16+50.0000. -2.0000% Linear Left Edge Normal Crown |False None
ghtLane 57+20.0000... -2.0000% Linear Left Edge Normal Cro... |False None
RightLane - 61+40.0000... 3.2000% Linear Left Edge Full SuperIn  |False None
69+50.0000... 3.2000% Linear Left Edge Full Super Out | False None
73+70.0000. -2.0000% Linear Left Edge Normal Cro... |False None
130+06.862... -2.0000% Linear Left Edge Normal Crown | False None
< »
Row: 1 of12 b M
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Color Stratification table

Display the Superelevation calculated by turning on the Fill.

18. Open View Attributes.

19. Toggle ON the Fill.

20. Left

B \iew 1, Default

 g— :
E) 5 - (ARRRES O|BD|H% 6
] umber: 1 - % B
@ presentation HH=ES
Display Style: % Wireframe * Q
s ACS Triad [T Cells
& Background B Fill ‘ |
oundary Display Gri
Camera ﬁ Level Overrides
“» Clip Back [ Line Styles
¢ Clip Front = ]Line Weights
@ Clip Volume Markers -
Constructions @ Patterns
-| Default Lighting Tags
Dimensions Text
[-:| Data Fields % Text Nodes
Y- Displayset Transparency
Global Brightness: W« r
E view Setup R
Saved Views: |Select... IZ| - Q
Models: Default 7

click on the right super elevation lane.
This will bring up the Inplace editing lines.
The superelevation stations and grading

can also be edited from here.

DES 727
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Assign Superelevation to Corridor

1. Openthe COR_SH155_1 file. BB vertical Geometry o
2. Attach the SPE_SH155 file. (No Nesting) ™ Terrain Model v
ff corridor Modeling HE
3. Under the Corridor Modeling tools, Select the . f —
affffer i M SR =
Assign Super elevation to Corridor tool. w | # =
A o
4. Locate the super elevation section by E & .
R o &2
clicking on the rectangle section. P
© sffw it (- TF T Tg Y
5. Once selected, Right click to Accept and A ‘ﬂ Lz @p =

continue. “& Model Interoperability v

. = Civil Cells L
6. Select the corridor. -

7. If everything was set properly, the following window will appear and be filled out correctly.

Associate Superelevation
Superelevation Object ggi;:relevatlon Pivot Point Start Station Stop Station Priority
» |LeﬂLane v |L_EOP v |CL ¥ | 16+50.0000 R1 130+06.8621 R1 1
|RighlLane v |R_EOP v |CL ¥ | 16+50.0000 R1 130+06.8621 R1 1
* I v - -
oK || cancel
8. Click OK.

9. Notice a slight change in the limits of the corridor. To double check if the super was assigned
correctly, you can use the place dimension tool in the dynamic cross sections to quickly run
through the super elevated section
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7.Cross Sections
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Introduction

This chapter will teach how to cut cross section, annotate cross sections, utilize cross section viewer, calculate

earthwork using PowerGeoPak, and view earthwork quantities in a summary table using Civil Report Browser.

Cross sections cut with the Create Cross Sections tool are a photograph of the 3d model at the time that the

sections were produced. The cross sections will be cut in a blank file and placed on a sheet with all necessary

model reference attached. Annotation of cross sections will place an elevation and offset to selected points.

Slopes will also be placed between points to reflect pavement or side slope slopes. Cross section viewer will

allow the user to navigate through all cross sections or navigate to any desired station. Earthwork calculations

allow the user to determine the amount of cut, fill, and unsuitable material in the model. The earthwork

calculations are completed using the end area method. Unlike the prismoidal method for calculating

earthwork, the end area method does not use the full functionality of the model. The Civil Report Browser

displays calculated earthwork quantities in variety of reports.

Creating Cross Sections File

DES 727

1. File->New to Create a New File.

2. Name the file:
SH155_XS_PROP.

3. Attach the following files: (No
Nesting)
SH155_DES_TERRAIN
SH155_DES_ALIGN
SH155_DES_CORRIDOR_1
SH155_DES_CORRIDOR _BRG
SH155_DES_CORRIDOR _2

SH155_MDF_ROW

New
General
Folder

Master Design Files

Document

Name: XSC_SH155.dgn

Description: ~ TxDOT_DesignSeed2d

File Name: XSC_SH155.dgn

Application: Department:
MicroStation X <none>

| Change...

0K
]
Cancel

Apply

Source Document:

TxDOT_DesignSeed2d.dgn - TxDOT_DesignSeed2d

| seed.

Import...

SH155_DES_COR_UNSUITABLES. (This file is a corridor which represents the existing pavement

structure. It is used to calculate cut from the existing ground without double counting the removal

of the existing pavement structure. For more information on how this file was created, please see

the Advanced Subjects Chapter Section Overlay/Milling)

7-1
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Creating Cross Sections

DES 727

1. Under the Corridor Modeling tools,

a.

Select the Create Cross Sections tool.

2. Left click on the SH155_PROP alignment.

< Horizontal Geometry
BH vertical Geometry
# Terrain Model

fll corridor Modeling

dfflem Vil W D&

Wik | o H- 2N\ [T @

EF I EwY @

= it (et g
e ) A= r"‘f e 1-/
i~ e -
T H Create Cross Sections hﬂ
Bl
“& Model Interoperability v
3 B Create Cross Section o @ =]
3 Create Cross Section Horizontal Alignment ~ SH155_PROP i|
e ORe [ | Single Station: 26+50.0000 R1 +|
— : Start Station: 16+50.0000 R1 +
{21 Controls ) J
£ Axes Stop Station: 130+06.8621 R1 #
-8 Sheet Left Offset -210.0000 +|
Right Offset 210.0000 +|
Interval: 100.0000 +|
Vertical Exaggeration: 2 0000
Display in View: 1 vl
Layout: ) Stacked (@) Sheet
Model
Name: SH155_PROP
Scale: ’1"=30- v l
Apply ; Preferences... M Close l [ Help l

4. Click on the Preferences Button.

5. Select TXDOT 30 Scale Sht MAX 420 ROW.

6. Click Load and Close.

7-2

Preferences

Name:

| Stacked - w/ Grid Only -
Stacked - XS Only
TXDOT 10 Scale ROLL MAX 140
TXDOT 10 Scale Sht MAX 140 Rt
TXDOT 20 Scale ROLL MAX 280 —

Close

Load

|
TXDOT 20 Scale Sht MAX 280 Ry|
TXDOT 205 Scale ShtMAX 2601 || L_S2¥eAS-
TXDOT 30 Scale ROLL MAX 420 = ==
TXDOT 30 Scale ShtMAX 420 R

TXDOT 40 Scale ROLL MAX 560

TXDOT 40 Scale ShtMAX560 Rt _ Rename...

< | i | r

Help

AL
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7. Select the Custom Folder. - :
B4 Create Cross Section o || B
. [ Create Cross Section ation " Type | Station Range -
8. Type 7382 as the Stop Station. _ Geer o So— =5 - .
& Cusiom Start Station: 16+50.0000 R1 ﬂ
9. Type 50 as the Interval. - Sk B -
%] Axes Interval 50,0000 *|
] ) (21 Sheat LeROffsat BT ﬂ
10. It is known that the sheet being Alohtoier e +
Skew Angle 00~ +|
used at the scale selected will
allow for 420 feet of ROW, Type
-210 into the Left Offset line. )| e e
11. Type 210 into the Right Offset [ sppy | [Preferences..] [ Gose | [ Hep ]
line.
12. Select Add. .
B4 Creste Cross Section = ol
R 3 Create Cross Section Station Type Type | station Rangs x|
13. Change the Start Station to 73+82. Geners st e B
- i”‘c":':lm |73-820000R1 Station Range Start Station: R Oea Tt 4
. & Jpechg Stop Station 102-62000R1 4]
14. Change the Stop Station to oy et i -
el Lef Offset -210.0000 +|
102+62. Right Offset 2100000 +|
Skew Angle: o i]
15. Click Add.
Add peat raphics Import Save | | SaveAs
Apply | ! Preferences... ] Close ! | Help
B Create Cross Section = | @[
. Z3 Create Cross Section Station Type Type Station Range =
16. Change the Start Station to - 16+500000R1 Stason Range Detae
- i 73+620000R1 Station Range Start Station: 102+62.0000 R1 +
Py 102+62.0000 R.. Station Range o ikt —
102+62 j f:::ols Interval 500000 +|
] Sheat Loh Offset . ﬂ
17. Change the Stop Station to RightOfset 2100000 4
Skew Angle oo +|
128+00
18. Click Add
Add pdate Sphic [(mpon. | [ save | [Savess. |
[ rowr ] [poomnon.] [ ciom ] [_vop ]
7-3 TxDOT | 4-2018
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19. To add the ending section of the retaining wall,

Type: Perpendicular Vl
Change the Type from Station Range to Details
_ Station: 23+75.0000 R1 *
Perpendicular. J
Left Offset -210.0000 ﬂ
20. Click on the crosshair. Right Offset 210.0000 +|

21. Dynamically Choose a point close to the end of the retaining wall.

22. Change the station to 2375.
23. Hit Tab.

24, Click Add.

NOTE: Cross Sections can also be added by Linestring. To do this, select the linestrings to be use, then open
the Create Cross Sections tool. Next, select the Linestring Type and click on the Graphics button. The cross

sections should populate automatically.
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25. Click back to the General Folder.

26. Notice the Vertical Exaggeration is set to 2.

27. Change the Model name to 30%_XSC.

B Create Cross Section =H HEl Bl
‘3 Create Cross Section Symbology:
& general Object Name
ustom -
& Spacing H Bm?orn Axts .
B Controls (] Major Ticks L
&3 Axes [ ] Minor Ticks [
0 Left B Title Text H
‘3 Bottom [ ] Title Box
General E Label
¥ Symbology
{31 Right
3 Top
~1 Middle
{2 Sheet
Apply l I Preferences... ] [ Close I ’ Help
28. Under the Axes folder, Select the AR L]
Symbology Name: I .I oK
Bottom->Symbology leaf. Text Style: | =
: . Level Draft_XS_Text -
29. Double click on the white square next eim
Color: [i]
to Title Text. Weight =
. Font £ TXLEROY -
30. Type -0.02 for Vertical Offsets. .
Justification: [Center Bottom = ]
31. Click OK. Helohe 00150 =
Width: 0.0150 =
32. To create the cross sections, Select Line Spacing 00100
[ Vview Independent
Apply
Rotation Offsets

(@) Angle Relative to Object

() Absolute Angle

Angle:

(@) After Rotation

Before Rotation

Horizontal:

0.0000

7-5
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33. A processing bar should appear at the bottom of the screen while the cross sections are being

created. This will create another model that will hold all of the cross sections.

)

VECE X Sa P B oIl =l: 0000 | oo

| | |

34. Select Close to exit from the dialog box.

[Ty — Herzontal Afgnment  SH155_PROP
 Ganaral s o
) Cusiom inghe Staton 6+50.0000 A
& Spacing SaaStaton 16+50.0000 A1

Saog Statian 13008 5621 A1
LekOfset 2100000
Righ Ofset 00000
hiarval 1000000
Varical Exaggaration: 20000

o lele Lo ls Lo Lo |

Display in View 1 -

Layaut Stacked @) Sheet
Madel
Mame E

Scale:

35. A pop up will come up. Save the Cross Sections by Selecting Yes.

C:\Program Files (x86)\Bentley\PowerGEOPAK V8i (SELECTSeries 4)\Power... | 2

‘9 Custom cross sections exist. Do you want to save them before
¥ exiting?

36. Click on the Change Button to Find the Master Design Files folder. This determines the location

where the file is saved.

37. Type 30_50 for the File Name. 30 for the Review Stage and 50 for the typical interval of the cross

sections.
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38. Click Save.

NOTE: This file can be used to reimport the selected sections using the Import tool found in the Custom folder

section of the Create Cross Section dialog box.

B Create Cross Section o || @R
2 Create Cross Section Station Type Type: IStaIion Range > ]
& gj:;’:" 16+50.0000 R1 Station Range Details
L.% Custom 23+75.0000 R1 Perpendicular Start Station: 16+50.0000 R1 ﬂ
(21 Spacing 73+82.0000R1 Station Range )
X 102+62.0000 R .. Station Range SKp St 1304068621R1 4]
(21 Controls g
3 Axes Interval: 100.0000 +
-2 Sheet
Left Offset -100.0000 +|
Right Offset: 100.0000 ﬂ
Skew Angle: 00~ ﬂ

Add Update Graph-:c< Import... 'm

[ Apply ] [Preferences..‘l [ Close ] [ Help '
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Annotating Cross Sections
1. Under the Corridor Modeling tools, Select the

DES 727

Annotate Cross Sections tool

2. Click on the Preferences Button.

oW

Hit Close.

Double click TXDOT FRAME EXTENDED.

5. Zoom into the first cross section located near

the bottom left of the sheets we just created.

6. Click on the Frame->General leaf.
7. Select Above Section for the Frame.
8. Type 0.22 for Starting Offset.

9. Select Down for the Direction.

10. Click on the Frame->Collision Free leaf.

11. Type 0.035 for Leader Stop Offset.
12. Type -0.055 for Start Bend Offset.

13. Type -0.25 for Stop Bend Offset.

14. Click on the Segments->General leaf

HB vertical Geometry
# Terrain Model
ffl corridor Modeling

> (¢ ¢

A 1) M A
Wik [ o H- 2\ [F @ 08

P + s
e 15, Y &
ey [l sl =
R e S \'I/ E‘ N 4\-/
ulc) #
& Model Interoperability
e Civil Cells
Preferences
Name:

OLD Frame - Design Elevation
OLD Frame - Design Offset

OLD Frame - Bxdsting Elevatior
OLD Object - Feature Name
OLD Object - Off /Blev/Slope | &
OLD TXDOT Off /Elev/Slope
TXDOT CORRIDOR LABEL
TXDOT FRAME

TXDOT FRAME EXTENDED
TXDOT ROW.

TXDOT10 OFF/ELEV/SLOPE _

TVNATINACC/CI C\//C1 ADE

‘ < m »

Save As

dLEEGE
L B el

Frame
(@) Above Section

() Below Section

Starting Ofiset 2200 #|
Direction: Down - ]
Extended Leader Line
Start Offset Stop Offset
Leader: 0.0010 _ﬂ 0.0350 ﬂ
Bend: 00550 #| 00250 *|
dlude Segments
| Object Pasition
—| O width 1
7.8 TxDOT | 4-2018



15. Toggle OFF the Include Segments.

16. Click on Features->Annotate leaf located here.

Mg Annotate Cross Section

Cross Section Model:
30%_XSC -

3 Annotate Cross Section
General
3 Points
{2 Features

eners
5 Annotate
;l ST

(23 Frame

Crossing Features:

OLD_SH155_LT.OLD_SH155_LT - | #
SH155_EXG_2L_EOP_EXG
SH155_2 L_Construction Limit
SH155_EXG_2 CL_EXG
SH155_2L_EOP_CTS_BOT
SH155_EXG.L_EOP_EXG
SH155_BRG.BARR_TOP_LT
SH155_BRG.HINGE_EDGE_LT
SH155_BRG.HINGE_BOT_LT
SH155_1.L_Construction Limit
SH155_2L_EOP
SH155_2.L_EOP_ASPH_BOT
SH155_BRG.BARR_FACE_LT
SH155_BRG.L_EOP
SH155_1.L_EOP_CTS_BOT
SH155_1.L_SHDR_SUBB_TOP
SHI155_1.L_WALK_BACK_TOP

All
SH155_1.L_CURB_BACK_TOP
SH155_1.L_.SHDR_SUBG_TOP v

Apply ‘ [Preferences.,.] [ Close ‘ l Help J

17. First annotate the roadway points that are relevant. Since the point names were well organized

while creating the template, choose them directly from this list. When selecting the points, press

and hold CTRL key to keep all selected points highlighted.

WARNING: If the points are not organized correctly, points may be annotated by using the

crosshair. However, the user will need to select all of the annotating points in one single run since

the collision free only works on the points within the same run.

18. Select the following points:

SH155_1.L_EOP
Limit
SH155_2.L_EOP
Limit
SH155_BRG.L_EOP

SH155_1.CL

DES 727

SH155_2.R_EOP SH155_1.R_Construction

SH155_BRG.R_EOP SH155_2.R_Construction

SH155_1.L_Construction Limit

SH155_2.L_Construction Limit

7.9 TXDOT | 4-2018



SH155_2.CL SH155_1.L_CURB_BACK_TOP SH155_BRG.CL_BRG

SH155_1.R_WALK_BACK_TOP SH155_1.R_EOP

281. 48
281.48
= 282.07
27B. BB

OFF = -0.00
282.18

EL.
QFF = 35.00

EL.
OFF = 43.08

EL.
OFF = 55.86

EL.

o (=]
(=] (=]
~ w
Lt] M)
) 1
n (]
[ [
(™ [
(=] (=

EL.

Sta. 16+50.0000 Rt
0 30

-60 -30 60

SH155_1.R_WALL_FRNT_TOP

19. File->Update Server Copy to save your work. Preferences 52|
20. Click on the Preferences Button. OLD Object- Feature Name "
_ OLD Object- OfffElev/Slope
21. Double Click on TXDOT 30 OFF/ELEV/SLOPE. OLD TXDOT Off/Elev/Slope
TXDOT CORRIDOR LABEL -
TXDOT FRAME
TXDOT ROW. =
Include Features. TXDOT10 OFF/ELEV/SLOPE
TXDOT20 OFF/ELEV/SLOPE
TXDOT20:5 OFF/ELEV/SLOPE —
23. Open the Segments folder of the Annotate Cross TXDOT30 OFF/ELEV/SLOPE
TYNNTANNAEEIEL EVIQI NDE i
section window. il A

Active Preference: TXDOT30 OFF/ELEV/SLOPE

24. Change the Slope Precision to 0.12. This allows

the super elevation grading to be viewed.
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!‘\ Annotate Cross Section

= o |

Cross Section Model:

[#]Include Segments

l‘?'ﬂ ASC v] |ObJec1 Position | Prefix Suffic |Premsmn |F0rmat |I‘ o
{3 Annotate Cross Section [ width 1 0.12 =
- General [ Slope Length 1 Slp Leng 0.12
-1 Points
eatures
/23 Segments [ Alternate Slope 0 0 201
¥ General IjD[{; lay Absolute Slopes '
Annotate [ 2 -
----- {21 Frame Use Alternate Slope if Slope Exceeds: 10.0000% 01234
0.12345
[ Minimum Annotation Width: 0.5000 0123456
0.1234567
["|slope Tolerance: 0.0100%
Apply ] I Preferences... ] I Close ] I Help

25. Select the Annotate leaf of the Segments folder. PowerGEOPAK will create an imaginary

segmented line between the points selected on this list. Once this is done, the slope for the

imaginary line segments will be annotated. This is essential in understanding how the annotate

slopes tool works. The Segments annotation should be run separately in logical group.

26. Select the following points:

a. SH155_1.L_EOP
b. SH155_1.CL

c. SH155_1.R_EOP

NOTE:

SH155_2.1_EOP
SH155_2.CL

SH155_2.R_EOP

SH155_BRG.L_EOP

SH155_BRG.CL

SH155_BRG.R_EOP

This list of points will only create two imaginary segments between 1. the L_EOP and CL

points and 2. the CL points and R_EOP points for each corridor. Thus, only the normal crown and

super elevated grades will annotate.

7-11

TxDOT | 4-2018



DES 727

27. Click Apply. All of the EOP points and the CL points will be annotated

281,22
-37.08
= 281.95
281, 48

OFF = -35,00

EL.
OFF =
EL.
EL.

Sta.

-60 -30

QOFF = -0,00
EL. = 282.18

OFF = 35.00

EL.

16+50. 0000
0 30

= 281.48

RT

2178, B8

OFF = 55,86

EL.

60

28. Under the Features->Annotate leaf, Select the None button. This will remove all the points from

the selection.

29. To dynamically select the points use the crosshair. Click on the crosshair.

B Annotate Cross Section o | @22
Cross Section Model: Crossing Feature:
[30 | XSC | |OLD_SH155_LT.OLD_SH155_LT ‘\ +|
SH155_EXG_2L_EOP_EXG
4 Annotate Cross Section SH155_2 L_Construction Limit =
L General SH155_EXG_2.CL_EXG I
{21 Points SH155_21L_EOP_CTS_BOT
1 Features SH155_EXG.L_EOP_EXG
- SH155_BRGBARR_TOP_LT
8 Segmenss SH155_BRG HINGE_EDGE_LT
SH155_BRG.HINGE_BOT_LT
| — ¥ dojolEts
{1 Frame SH155_2L_EOP
SH155_2 L_EOP_ASPH_BOT
SH155_BRG.BARR_FACE_LT
SH155_BRG.L_EOP
SH155_1L_EOP_CTS_BOT
SH155_1.L_SHDR_SUBB_TOP
SH155_1.L_WALK_BACK_TOP
SH155_1.L_SHDR_SUBG_TOP -
30 [ Apply J [ Preferences... l [ Close } [ Help
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31. Zoom into the daylight point of the left side slope for station 16+50 to notice a small X is placed
there. Because a feature definition is chosen that places an X in the cross section view, we are
able to annotate this point. This implies that
if a feature that specifies placing an X is not
used (e.g. Road_Hinge), the point will not be

annotatable.

32. Left click on the X to add it to the selection set of points. The SH155_1L_Construction Limit.

33. Click on the crosshair again.

34. Zoom to the top, back of the curb on
the left side.

35. Click on the X found there. The

SH155_1.L_Construction Limit and

SH155_1.L_CURB_BACK_TOP points are

annotated. .
All
36. Click Apply. I
2 - | MNone i

37. Click on the None button.

38. Select the following points:

39. SH155.R_WALK_BACK_TOP SH155_2.R_EOP

40. Sh155_1.R_Construction Limit

41. NOTE: If SH155_1.R_EOP is selected to annotate the right sided grading between stations
68+00 and 73+82, an unwanted annotation will occur. See below. We will have to do that section
separately. (Line string not included.)

42, Click Apply.

43. Click None.

44, Select the following points:
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45, SH155_1.R_Construction Limit SH155_1.R_CURB_BACK_TOP
46.SH155_2.R_EOP
47. Click Apply.

48. File->Update Server Copy to save your work.

= 281.48
282,18

= 35.00
281,48

= 278.88

QFF = 55.86

OFF = -0.00
EL.

EL.
OFF

EL.

o
e
al
-
1
n
(I
L
(=]

QFF = -35,00

EL.

Sta. 16+50. 0000
0 30

-60 -30

Cross Section Viewer

< Horizontal Geometry v
BB vertical Geometry v
1. Under the Corridor Modeling Tools, Select the > Terrain Model v
ffl corridor Modeling HH R

Cross Section Viewer. 2 ﬁ * V % # - S |E
Wity |4 o B- (BN [ @
EF BT EwY &
R o B, HIRl>xd |
T @ * e - H& E& I lﬂﬂ lCré'ss Se‘)‘[ion Viewer ]
S

AL~
4 Model Interoperability v
k= civil cells v
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2. Type 1.00 for the Zoom Factor.

3. Leftclick on 16+50.0000 R1 under
the Cross Sections list. This will
automatically move your view to the

selected station.

=
| B Cross Section Viewer

Cross Section Model 30_XSC - |

Horizontal Alignment  SH155_PROP

Zoom Factor: 1.0000

Movie Mode

Time: 50000 sec. Run J

Cross Sections:

16+50.0000 R1
17+00.0000 R1
17+50.0000 R1
18+00.0000 R1
18+50.0000 R1
19+00.0000 R1
19+50.0000 R1
20+00.0000 R1
20+50.0000 R1
21+00 0000 R1

-

o | ==

I Close |
|

Preferences...

Help

4. Use the Down and Up Arrow keys to Move to Station 51+50. Notice that the side slopes do not connect

perfectly to the existing ground. This is because the Design stage of the corridor is set to 30%. This

means that the corridor is calculating a cross section every 100 feet and interpolating all other stations.

Since section at an interpolation point, was selected this result is received. However, this can be easily

solved by changing the design stage to Final Components and re-cutting the cross sections.

5. Select Station 69+50. Note there are missing annotations here. This is because this cross section is

based off of a different template than the one we used check our annotations were appearing correctly.

Earthwork

B vertical Geometry

1. Under the Corridor Modeling tools, Select the End # Terrain Model
ffl corridor Modeling

Area Volumes tool.

2. Click on the Preferences button.

DES 727

ek ] b1 A

> €| ¢

w4 B BN e
BWwY &g

E 67 5,

S Ny
R\J\z‘

X

R e

© o i

End Area Volume ]

AL DT

& Model Interoperability

= Civil Cells
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Bt End-Area Volumes ol @ &
Cross Section Model: [ Sudace Type Method
[30xs¢ T |[¥] sH1ss Existing @ Standard
&3 End-Area Volumes :*f_i SH155_EXG Design | Correctfor Curvature
% General V| SH155_1 Design
Unsuitable Materials by Station [¥] 8H155_BRG Design Limits:
Classifications [¥] SH155_EXG_2 Design 7| Station Range
Compaction/Expansion [¥] SH155_2 Design o
Volume Exceptions 16+50.0000 R1 - J
Added Quantities
Forced Balance 16+50.0000 R1 k|
As Built
Annotation
{22 Mass Haul Diagram Imperial Units
@) Cubic Yards (") Cubic Feet Ignore Areas Smaller Than:  0.0001
["] Create XML Report [] Plot Mass Haul Diagram
Setings
import l | Epot
P —
l Apply G | Preferences... D Close I \ Help |
— —

3. Verify the Cross Section Model reads 30_XSC. Make
sure to be working with the correct cross sections
before making any preference changes in this dialog.

4. Double-click Earthwork to select it as the preference.

5. Click Close.

6. Under the Surface list, Uncheck SH155_BRG. This will

tell the run not to calculate any Earthwork under the

Bridge. This method is only available because the

-

Preferences

Close
Load
Save
Save As...
Delete
Rename...

Help

HEERED;

Preference 'Earthwork’ loaded

bridge was created as a separate corridor. By removing this option, the run will not create any

unnecessary fill shapes under the bridge cross sections.

¥ End-Area Volumes | ol <
F'PE?EE“""’“ Model: Surface Type 1 In_‘ekhud
|30_xsC ~ | ¥ sH1ss Existing @) Standard
| &3 End-Area Volumes [¥] sH155_EXG Design ") Correctfor Curvature
% General | [¥] 8H155_1 Design
Unsuitable Materials by Station |71 sH155_BRG Design Limits
Classifications [¥] SH155_EXG_2 Design Station Range
Compaction/Expansion 77
Volume Exceptions ™ Surface Type 16+50.0000 R1 - J
Added Quantiies 7| ot
Forced Balance &_ SH156 EXIs?mg 16+50.0000 R1 > J
As Built v | SH155_EXG Design
Annotation A i
(21 Mass Haul Diagram 155_1 Des!gn
155_BRG Demgn ore Areas Smaller Than: 0001
SH155_EXG_2 Design
¥|C = : PlotMass Haul Diagram
% [¥] SH155_2 Design &
ettings.
Import | Export
[ Apply I [meerencas,,} | Close Help ‘
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7. Click the Classifications leaf.

8. Change to Unsuitable both E_Road_Pavement components.

Object |Source |Parent |Classiﬁcation |I‘u"|ass Ordinate|(
Component S5H155 2 Designed Exclude
Component SH155 EXG_
Road_Rp_] Component SH155_1 Ignore Exclude
Grade_Cut Component SH155 2 lude
Road_Pave Subbase  Component S5H155 1 lude
Road_Pave Subgrade Component S5H155 1 Dsigned Exclude
Road_Pave_Asphalt Component SH155_2 MDC Exclude
Road_Pave_Asphalt Component SH155_1 Designed Exclude

NOTE: This will exclude the limits of this component from the cut quantities. It will also separate

the amount of the component that intersects with the other design components from the amount

that doesn’t.

B4 End-Area Volumes o | ®][x]
Cross Section Model: Object Source Parent | Classificatic| Mass Or| Cut Fac|Fill Faci|
[BO_XSC SH155 Surface 1.0000 1.0000 |=
@8 End-Area Volumes Road_Pave_Subbase Component SH155_2 ude 1.0000

General E_Road_Pavement Component SH155_EXG_2 1.0000
Unsuitable Materials by Station Road_Rip_Rap Component SH155_1 Designed Exclude 1.0000
¥ Classifications Grade_Cut Component SH155_2 Designed Exclude 1.0000
Compaction/Expansion Road_Pave_Subbase | Component SH155_1 Designed  Exclude 1.0000
X:g‘;eo?::u‘;i‘;”s Road_Pave_Subgrade  Component SH155 1 Designed _ Exclude 1.0000
Forced Balance Road_Pave_Asphalt Component SH155_2 Designed Exclude 1.0000
As Built Road_Pave_Asphalt Component SH155_1 Designed Exclude 1.0000
Annotation Grade_Fill Component SH155_1 Designed Exclude 1.0000
{23 Mass Haul Diagram Grade_Cut Component SH155_1 Designed Exclude 1.0000
Road_Sidewalk Component SH155_1 Designed Exclude 1.0000
Road_Curb Component SH155_1 1.0000
E_Road_Pavement Component SH155_EXG 1.0000

Grade Fill Comnnnent SH155 2 10000
Apply ] [ Preferences... ] [ Close I [ Help

7-17
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9. Click the Volume Exceptions leaf.

10. Select 73+82 for the
Start Station. You can
use the drop down or
the cross hair.

11. Select 102+62 for
the End Station. It is

important to create

B End-Area Volumes o | B [®
Cross Section Model: Sefiings
(30.xsC v StaniStaion [73.20000R1 ~| #|

‘3 End-Area Volumes

General
Unsuitable Matenials by Station
Classifications
Compaction/Expansion

% Volume Exceptions
Added Quantities
Forced Balance
As Built
Annotation

{2 Mass Haul Diagram

Stop Station: [102462.0000R1 -] #|

cross section at the

bridge limits so that

Volume Exceptions:
e s =)
73+82.0000 R1 102+62 0000 R1
[ Apply l [ Preferences... ][ Close l [ Help

those stations become

selectable options in this dialog box.

12. Click Add.

13. Click Apply.

14. If you do not have fill turned on, Go to View

Attributes.

15. Toggle ON the Fill option.

B View 1, 30_X5C
Z N

e A KT LT

BEHEE

bt icw A —[al x

View Number: 1 - |2 &

D presentation m=a
Display Style:  «# Wireframe - g
T, ACS Triad [l Fast Cells
= Background E F

oundary Display H gfid
Camera & Level Overrides
2> Clip Back 55 [Line Styles
I« Clip Front |= |Line Weights

Clip Volume E Markers -

.Constructions E Patterns
Default Lighting ETEQS

Dimensions EText

[--x| Data Fields % Text Nodes

Y- Displayset

=
=]
=
2]
b=
o
1]
=
(3]
-l

Global Brightness: .

E view Setup
Saved Views: |Select. ..

Models: 30_XSC

7-18
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16. With this turned on, the user should see red and yellow shapes delineating what the run is
considering as fill and cut respectively. A separate element should also have been created across
the existing corridor that we referenced in and classified as unsuitable. This element is graphically
split into two pieces. One represents the section of the unsuitable material that can be filled in
with embankment if deemed necessary. In the picture below, this element is shown in a light blue.
The part of the unsuitable material that intersects with the proposed pavement is shown in pink

and is not included in either cut or fill quantities.

_ Unsuitable
(Replaceable)
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Cross Section Model:

Surface Type
Civil Report Browser e B | & srss Exiing
p ‘3 End-Area Volumes SHT55_EXG Design
% General SH155_1 Design
1' lf the report does not pop Up g‘nsun;lb\e Materials by Station ] sH155_BRG Design
. g . assifications
automatically after hitting apply, verify oo expansion ey peeen
. Volume Exceptions -
Create XML Report is toggled ON. The Added Quantiies
Forced Balance
default report is the End Area Volume As Buil
-~ Annotation
Report. However, this specific report does | 1 Mass Haul Diagram "_”F’g”:_' UY”“Sd - cusier
(@) Cubic Yards () Cubic Feet
not show the Unsuitable quantities < 7 crYe X1 Repor
regte epol
calculated with the cross sections. View
the VolumesWithReplacedAdded ToNormalFill.xsl.
. . CAProgramData\Bentley\CivilRepornBrowser\8.11.9en)
2. Inthe Bentley Civil Report Browser, Click on the
3 CorridorModeling
. i 3 Custom
VolumesWithReplacedAdded ToNormalFill.xsl {3 DataCollection
{33 Evaluation
found at the end of the Evaluation folder. & AverageCrossSlopeAreaxs|
--&]] BasicEndAreaVolumeBalanceStation xsl
--&j] BasicVolume xsl
3. Modify the formatting for the report. Under Tools, Al CrossSection.xs|

DES 727

Select Format Options

Bentley Civil Report Browser - C:\Users\JARGUELL\Appl

File | Tools | Help

C\P Style Sheet Roat.
Export from ProjectWise...

1.9en),

[

(] Format Options...
D Lrata.omecTon

{3 Evaluation

7-20

@ CrossSectionAllFeatures xsl

-.AAf] CrossSectionASCllinputFormatxsl

..Af] CrossSectionASCllinputFormatFeature xs!

-7 CrossSectionASCllinputF ormatWithPencodes xsl
-.Af] CrossSectionCrossSlopes.xsl

--AAf] CrossSectionDesignSurfaceFeatures xsl

--Af] CrossSectionGradebook xsl

--&]] CrossSectionGradebookNE xs!

--&]] CrossSectionGradebookWide xs!

--A]] CrossSectionPoints xsl

--&j CrossSectionPointsListxsl

@ CrossSectionProfileList xsl

--&]] CrossSectionSlopeStakelisting xsl

@ CrossSectionStaking.xsl

@ CrossSectionStakingTablexs|

--&i] CrossSectionsToCSV xsl

-.AAf] CrossSectionSurveyFormatxs|

-.Af] CrossSectionWCenterLineCoordinates xsl

-.Af] CrossSectionWide xsl

-.AAf] CrossSectionXYZ xs|

--Af] EarthworkQuantities xsl

--Af] ElementsComponentQuantitiesReport xsl

--&]] ElementsComponentQuantiiesReportSummary xsl
--A]] EndAreaVolume xsl

--&]] EndAreaVolumePage Totals.xsl
--&]] EndAreaVolumeStationRange xsl
@ MultipleMaterialVolumes.xsl

--&j] Roadway Designer Component Quantities xsl
..&]] TriangleVolumeByStationT xsl
-&]] TriangleVolumeByStation2 xsl
-.Af] TriangleVolumes xsl
-.Af] TriangleVolumesSumShapes xsl
YVolumes.xsl
y NumesToCSVxsl
Af VolimesWithReplacedAddedToNormalFill xs!

1 Images

23 IntersectingAlignmentStations
3 LandXML

(21 Legacy-RoadwayDesign

(21 LegalDescription

TxDOT | 4-2018
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r

Format Options

= |

Mode Precision Format
Cli
Northing/Easting
4. Change the Station S o
10 SS+SS.SS. Angular. [Degreas v] [0‘1 vI [ddd‘ddd v] | Include Angular Suffix
Slope: [01234 ~| [s0% |
5 Clle Close The Use Alternate Slope if Slope Exceeds: 0.0000%
Alternate Slope: o ~] (201 -
stationing is now in Linear. 01234 =
Station: [911234 ) ,Delimiter. .
a more familiar Aries/Heckres:
Area Units:
format. T -
Cubic Units: []Convertto Cubic Yards
Direction: [Bealings 'J ln_-] vj i.ddd'ddd vJ
Face: [nghl Face o ]
Vertical Observation: | Zenith ~|
6. This data is also exportable to Excel for manipulation. Bentley Civil Report Browser - C
. . File| Tools Help
Click File->Save As.
Open...
; ; Save As...
7. Click on the Change button of the Folder section. Select the
Append...
following location: DES\Plan Development\GeoPak SS4 Training Page Setup...
Print... Ctrl+P
Data\1234-56-0XX\4 - Design\Estimates
\ \ gm\ \ Print Preview...
Exit
o/ ; . . yz : b
8. Type EWK_30% in the File Name line. g B
X Folder
S
9. Change the file type to XLS. pw.\ixdot projectwiseonline.com: TxDO T\Documents\Di
Cancel
10. Click Save. Change...
—
Application: [Microsoft Excel -
Deparment [<Nun9> v]
Document
Name:
File name: EWK_30%.xls
Description:
Save as type: IXLS File ("xs) v}
o
7-21

TxDOT | 4-2018



8. Advanced Subjects
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Introduction
This chapter will explore more advanced topics including creating surfaces for Automated Machine Guidance
(XML), exporting the 3D model to a 3D pdf, and introducing the Help Links inside PowerGEOPAK.

Surfaces for Automated Machine Guidance
Recall the templates from earlier in the class were created such that they will automatically create alternate
surfaces at the top of flexbase and top of subgrade interfaces. This can be used to create those surface XML

files to be used in Automated Machine Guidance machines.

Alternate Surfaces

1. Select File->New.

2. Name the file: SH155_DES_ALT_SRF.dgn

3. Save to Master Design Files folder.

4. Attach the following references:
SH155_DES_CORRIDOR _1 SH155_DES_CORRIDOR _2
SH155_DES_CORRIDOR _BRG  SH155_DES_TERRAIN
SH155_DES_EOP

H vertical Geometry v

5. Set Terrain as Active. # Terrain Model !
Qi oy ) 23 Ay O B An A [

6. Under the Terrain Model tools, Select ~ .
Wﬁ"g ﬁ Q % E % ‘«Q Q TCreate Carridor Alternate Surfacesl

the Create Corridor Alternate v » +¢ % ‘% -
Surfaces tool. R @ % & LL\:E«/}/, o
7. The prompt will ask you to Locate the  §fl corridor Modeling -
Corridor. - ~
P -~
8. Left click to Select Corridor: SH155_1. -

|Locate Corridor |
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9. The below message will appear at the bottom of the MicroStation window. Since a terrain was created

with the tool, it attached all of the 3D models to this dgn.

|ue, 2 displayed) ]

6|7]s| i 3% o [[©]o @ -+ L L 24 [A] =100

3

v]@,oj

3D Model [COR_SH155_BRG.dgn/Default-3D] has been automatically attached to current 30D Model.

F @ % P XA

od

DES 727

10. Repeat steps 6-8 for Corridor: SH155_2.

11. In the Primary Tools toolbar, Select the Project Explorer icon.

p BrArEre-Arar2 kg @@

13. Under the Civil Model tab, there should be a Civil Data option. Expand Civil Data

14. Expand SH155_DES_ALT_SRF.dgn,
Default.
15. Expand Terrain Models. There are now 4

terrains in this dgn.

Project Explorer

|vJ:II'x

M File | g Utility Model | [ Survey| < CivilModel | " Civil St: * | *

-

[l

8-24

=-

=- <. Civil Data
<. ALT_SRF_SH155.dgn, Default

-..”" Linear Elements
-+ Point Elements
-2 30 Linear Elements

[—j--% Terrain Models

¢ Terrain Model: SH155_1.TopofFlexbase

Hf Terrain Model: SH155_1.TopofSubgrade

HE Terrain Model: SH155_2. TopofFlexbase
F Terrain Model: SH155_2. TopOfSubgrade

-l Cormidors

-~ Superelevation

-k Civil Cells

- Civil Objects

-+ Referenced Models
- BEXG_GRD_SH155.dgn, Default

-« COR_SH155_2.dgn, Default
~. COR_SH155_BRG.dgn, Default
-Z COR_SH155_1.dgn, Default
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16. Right click on Terrain Model:

SH155_1.TopofFlexbase.

17. Choose Export Terrain Model.

18. Select LandXML.

19.

20.

21.

22.

23.

Type SH155 as the Project Name.

E\% Terrain Models

Override Symbology
Add Feature

Export Terrain Model 2
Remove Feature

GEQPAK TIN
InRoads DTM

Rules »

LandXML

Set As Active Terrain Model

MX

LA A A 0 AF-4

Templates 3

Show Shortcuts

O e W
| S B B RS

User Preferences

% B =~

Copy

Clip Reference
Copy Reference
Detach Reference

T %

Move Reference

Rotate Reference

Scale Reference

Set Reference Presentation

Fit To View
Displayset Set

TR € B

Turn Level Off by Element

©

Element Information

Delete
Properties

g x

ster Manager : 0 of OTisted | [T References (9 of 9 unique, 8 displayed)

- v

[E N o R IR R B B N R S

Type Lake O’ the Pines as the Project Description. | Export Format LandXML (xml)

(This could also be used to add the CSJ.)

Select Export Both as the Export Option.

Left click to Accept all inputs.

When prompted to save
the file, Select the
Supporting Documents

folder.

Export Options
Project Name SH155
Project Description Lake O the Pines
Export Options Export Both

$ Export TerainModel | = | @ || & |

Select Terrain SH155_1.TopofSubgra ¥ |

£

~

£

Export Terrain

General
Folder [ Save ]
Supporting Documents Select
Document
Name: SH155_TopofSubgrade_STA1650to7382.xml ﬂ 7|
Description: ~ SH155_1.TopofSubgrade
File Name: SH155_TopofSubgrade_STA1650t07382.xml
Format: xml Format...
Application: Department:
XML Data v] [(none> .
8-25
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24. Name the file: SH155_TopofSubgrade_STA 1650 to 7382.xml.

25. This can be done to switch these surfaces into a .dtm, .tin or .xml. file type.

Final Top/Bottom Surfaces

The finished and bottom surface of a roadway corridor can be created without prior configuration. This
can be achieved using design stages. In the creation of these surfaces, the user will be dealing with meshes
and terrains. Both are similar in that they are both surfaces. However, meshes are able to have two points with
the same (X,y) coordinates and different z coordinates. The points in a terrain must have a unique combination
of (x,y,z) coordinates. This is essential when converting surfaces from meshes to terrains. It is also important
when using linear components to create terrains. For example, if the face of the curb was draw perfectly
perpendicular, a mesh using that surface can be created. However, there are issues turning that particular

surface into a terrain that accurately displays the final surface. See example below.

Bottom Terrain

Bottom

The image above is a cross section of the SH155_1 corridor that has been changed to a bottom mesh
design stage. The light blue line is a terrain that was created using the bottom mesh and the create terrain
from elements tool. Notice, it is not an accurate representation of the bottom surface due to the characteristics

of the roadway and the terrain constraints.

Using the graphical filters method is recommended to create both a top and bottom mesh. One of the
advantages to using the graphical filters method is the ability to change the corridor without having to redo the
proposed terrain. Since the terrain will be connecting directly to the linear elements associated with the

roadway model, the terrain will change when the roadway model changes. Top meshes also only include the
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parts directly associated to the corridor. With this method, the user manually includes the civil cells and linear

templates that compose the model into the filter and any future changes will automatically be updated.

Change the Design Stage to final components in order to get a more accurate model and thus a better

proposed surface.

Open COR_SH155_1.

Left click on the corridor.

Hover over the corridor until the pop up menu appears.

Click on the Properties icon.

Use the Design Stage drop down to Select the Final Components stage.

Wait for the corridor to process. The corridor graphic should switch to a red color.

Repeat this process for the remaining corridors.

Final Top/Bottom Surfaces

DES 727

1.

2.

Open ALT_SRF_SH155.dgn. This file includes the other alternate surfaces we created previously.
I now want to create a filter that will include all of the lines that | can use as breaklines. Select all
these lines in the 3D view. See the list below for the
line names:

Feature Name Feature Definition
L_Construction Limit  Grade_FillLine
L_CURB_BACK_TOP Road_Curb_Back

L_CURB_FACE_TOP Road_Curb_Face

L_CURB_GUTTER Road_Curb_Flowline
L_EOP Road_EdgeOfPavement
CL Road_Centerline
R_EOP Road_EdgeOfPavement
R_CURB_GUTTER Road_Curb_Flowline
827 TXDOT | 4-2018



R_CURB_FACE_TOP Road_Curb_Face

R_CURB_BACK_TOP Road_Curb_Back
R_WALK_BACK_TOP Road_Sidewalk_Back
R_Construction Limit Grade_FillLine

3. These lines are specific to the corridor in this

< Horizontal Geometry b
example. In each case, be sure to choose the correct | BB yertical Geomnetry v
# Terrain Model HEE=A

lines as breaklines.

4. Once all of the necessary breaklines are highlighted, :E g % z% 2 ﬁ %

Open the Graphic Filter Manager.

i corridor Graphlcal Filter Manageri v

& Model Interoperability v

5. Click on the Create Filter icon. Terrain Filter Manager

= MY ALT_SRF_SH155_1.dgn
-:-e Filter Groups
""" =2 Filters

e Voo o= - . .a R
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Properties

8-29

6. Type Proposed Top Surface as General
. MName Proposed Top Surface
the Filter Name. .
Description
7. Click on the Edit Filter button. Feature Type Break Lines
Filter Type
Link to Terrain Features
Edit Filter...
8. Select Levels from the list on the left of the Edit Filter window.
9. Click on the BY SELECTION button. This should populate the window exactly as shown below.
= — —
B Edit Filter (o | @[]
Levels (7) —
Select Levels _._a
Levels: Selected Levels:
Bridge_Deck - Add -> Grade_FilLine
Bridge_Railing | Road_Centerline
comments ‘: | Road_Curb_Back
D_BATCH_PLOT ‘ B Road_Curb_Face
; D_SHEET — Road_Curb_Flowline
LineStyles (1
neStyles (1) D_SHEET_INITIALS Al Road_EdgeOfPavement
LineWeights (1) D_SHEET_NUM_CODE R Road_Sidewalk_Back
D_SHEET_NUM_DATAFIEI
Cell Names D_SHEET_NUM_TAG
D_SHEET_OF_
Civil Features (7) D_SHEET_TXT_CODE
D_SHEET_TXT_DATAFIEL
Transparency D_SHEET_TXT_TAG
Default
Template Draft_Corr_Final
Draft_Corr_Functional
Elevations Draft_Corr_Range_Final %
WildCard:
Add->
( Byse. ) (2 Prev.| (& Prev.| | cancel |
.
10. Click Finish.
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11. Toggle OFF all filters except Levels. The By selection method allows you to create a filter that registers

the data of the specific linestrings that were selected so that it only uses the linestrings selected. In

this case, it does not need to be as exclusive and will therefore accept any lines that share the same

feature definition.

Terrain Filter Manager

AR

=-M3 ALT_SRF_SH155_1.dgn

Fiter Groups

Properties
General
Name Proposed Top Surface
Description
Feature Type Break Lines
Filter Type Linear
Link to Terrain Features |
Edit Filter. Edit Filter |
Filter By
Colors
Levels ¥
Line \Weights
Line Styles
Element Types [
Cell Names

Feature Definitions
Transparency
Templates

Elevation Exclusions

"~ Finish

DES 727

12. Click Finish from the Terrain Filter Manager dialog

box.

13. Verify only the first corridor is being displayed. The

filter will find any linestring with the Feature

Definitions chosen, therefore it is important to only

BH vertical Geametry

# Terrain Model

2 By B B A Oy

reate Terrain Model By Graphical Filter }

Iy o
R AR £

fﬂ Corridor Modeling

display the first corridor so the command only

creates a terrain for the roadway section before the bridge.

14. Under the Terrain Model tools, Select Create Terrain Model by Graphical Filter.

8-30
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Select Max Triangle Length as the Edge © Create Terrain by Graphical Filter o | @ | &
Append To Terrain [
Method. e ' '
Graphical Filter Group ] =
Type 40 for the Maximum Triangle Side { Terrain Filter Mana
Length.
Ignore Feature Linking
Select Top Mesh as the Feature e e =
Definition for our proposed top surface. Edge Method Max Triangle Length E3
Maximum Triangle Side Length  40.0000
Type PRO_TOP_SH155 as the Feature
Feature »
Name. Feature Definition Top Mesh El
Left click to accept through all the inputs. | Ne™e PRO_TOP_SH155
Exporting the 3D MOdeI to pdf AttachmentSettings:exg__row_srLJ.ES.dg_fl r
File Name:  WORKDIR:dms48005\EXG_ROW_SH155.dgn
Open SH155_XS_PROP.dgn. Full Path: __\dms48005\exg_row_sh155.dgn
Wodel; [Default-30 4
Name Description

DES 727

15.

16.

17.

18.

19.

20.

Select the Proposed Top Surface Filter we just created.

Under the References, Double click on the
SH155_MDF_ROW file.

Change the Model to Stencil Model.

Under the View Attributes, Select Default-3D as

the Model to view.

8-31

Logical Name: Default

Description: |Default-3D
Stencil Model

Master Model

Detail Scale: [T =ruu

Scale (Master-Ref):  1.000000

Named Group:

Revision:

- | 1.000000

-

-

Level: [

=

Nested Attachments: [No Nesting

'] Nesting Depth: |1

Display Overrides: [Al\aw

i

New Level Display: [Use MS_REF_NEWLEVELDIS |

Global LineStyle Scale: |Master a

Synchronize View: | (No View)

Toggles

Bl M@ EE S « @e @[

Volume Only ~

[

|

[

Cancel ]

TxDOT | 4-2018



5. Also under View Attributes, Change the Display

W View 1, Default-3D

Style to lllustration with Shadows.

D@~ ARIRNEHAO W H T

View Number: 1 - |= &

(D presentation mEA
Display Style: & lllustration With Shadows R
Ts ACS Triad Fast Cells
3 Background = Fill
Tl Boundary Display H Gnd
ud Camera & Level Overrides
< Clip Back == |Line Styles
%* Clip Front |= |Line Weights
% Clip Volume | |Markers -
Constructions L} |Patterns
‘€| Default Lighting 0] Tags
Dimensicns | A | Text
|22 | Data Fields ' Text Nodes
K- Displayset Transparency
Global Brightness: # < ) »r #
& view setup »
Saved Views: |Select... IZI EEII
Models: Default3D  |¥]

6. Increase the Default lighting to the max setting.

w View 1, Default-3D
B ARQREHYO WRIC

Ll
or

v, %W

»* | Hl] * |

APDAMaster

7. Go to TXDOT->Plot->PDF-

TxDOT
>Color. : -
| Plot P| Laserlet [ @ @ 1ot
Tool P Xerox »
TXDOT Title Block  »|  DesigndJet ,
Printer Ports » | PDF »  Monochrome
BroiectVi R EMF * | Color
act -
= =e Windows (Secure Print) 4
Support »  JPEG
=Tor v, &, W
Plot Driver Info J ‘

DES 727 8-32
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8. Toggle ON Print to 3D.

.
| B Print (pdf-c.pltcfg)
| File Settings Resymbolization

BYDED

Area:
View:

Color: |True Color ¥

Bentley driver =] |

EE

Paper: [B b ]
Usable area: 17x 11 in.

Landscape * Create plot file ¥ ﬂ Show design in preview A

Scale: | 276958 R i (paper) to 27 6958 ft (design)

Size: | 17.000 8.376 in. EH Maximize
Origin: | 0.000 1.312 in.  [¥] Auto-center
Pen table:

Design script:

|| Publish PDF to Personal Share

Rotation: | None o
Q
Q

*
=

9. Select the Supporting Documents folder.

10. Name the flle:
SH155_DES_MODEL.pdf.

11. Click Save.

Save Print As Pl
General |
Folder [ Sane ]
Supporting Documents Select
Document
Name: §H155_DES_MODEL.pdfi 37
Description: ~ XSC_SH155
File Name: MDL_SH155.pdf
Application: Department:
Acrobat PDF '] [<none> -
8-33
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File Edit View Window Help
B Open ‘ f'j. Create ~ ‘ D @ %I @ ‘ @ = Customize ~ ‘ Iz
[1]ra | O | = < Tools Fill&Sign | Commen

P A view - B w o ©- 0 &

Help Links

inside PowerGEOPAK

Within PowerGEOPAK, there is a plethora of useful information and videos using the Links tab of the Project
Explorer. If the Links folder does not appear within the Project Explorer, right click on the icon and select
Settings. Set the Links value to True. Now, reopen Project Explorer to access the information.

 Project Explorer v X
% Links |\ File |9 Utilty Model | [ Survey | < CivilModel | < |
= - Q |
Bz Bentley Online - @

=1 LEARNing OpenRoads

i 12| Gefting Started

Fundamentals

=il Intermediate and Advanced
OpenRoads Support

| OpenRoads Video Clips. Tech Notes & FAQs
2| Road and Site Design Forum

=1 Product Add-ins

2| Bentley Descartes

Bentley Map

w-i2| Subsurface Ulility Engineering (SUE)
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