LAB 5 - Horizontal Alignments

Although there are multiple methods for creating horizontal geometry in InRoads, this lab will concentrate on
the using the horizontal curve set commands and Importing geometry from graphics. Additional methods
covered in the Geometry for ROW course include joining cogo points together and the traversing commands.

Another aspect of this lab is to learn how to modify or create new geometry from geometry features that exist
in a geometry project. An example of this would be to create parallel/offset alignment such as a centerline to
represent the edge of road or other feature that parallels the centerline.

Chapter Objectives:

Create a new geometry.

Create alignment tangents.

Define alignment curves.

Learn how to define and modify alignment stationing.

Annotate an alignment.

Create a horizontal alignment form graphics.

Modify an existing alignment.

Create parallel horizontal alignments.

The following files are used in this lab:
C:\Projects\12345\Design\Drawings\Reference Files\12345DES Model.dgn
C:\Projects\12345\ROW_Survey\InRoads\InRoads\12345SURV _Fieldbook.alg
C:\Projects\12345\Design\InRoads\12345DES_Design.alg

A predefined workflow for creating geometry is not dictated by InRoads. However, a typical workflow might

be:

8.
9.

Create or open an existing geometry project

Create horizontal alignments (or Cogo points)

Assign stationing for alignments

Define alignment station equations, if any

Define alignment key-points (unique points of interest)
Review alignments

View created alignments

Display stationing for alignments

Annotate created alignments

Before continuing with this lab, delete all visible graphics in your MicroStation file using the
element selection tool or a fence. Note that you are deleting the graphical display of data, not
the data itself. The graphics could be redisplayed using the InRoads display commands shown
in previous sections.
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Lab 5.1 - Review Geometry from Survey

Note: The screened topography and the training guides are either locked graphics or in an
attached reference file, you will not be able to delete these graphics and will use them

for orientation.

Section Objectives:

¢ Understand the difference between Named and Unnamed cogo points and how to apply

cOgo point names

1. Start InRoads using your desktop icon and opening the file 12345DES_Model.dgn from
the C:\Projects\ 12345\ Design\ Drawings\ Reference_Files\ directory.

2. Open up the InRoads Options dialog box from the menu bar under Tools > Options and

review the settings in the Geometry tab.

Note: For descriptions of each of the items in the Geometry tab, refer to the Practical

Guide for Using InRoads.

e Options g

Seed Alignment Name: 1

Seed Paoint Mame: 1
Curve Definition
Abways Corfirm
Horizontal: | g | O
Vertical: Parabuolic v O

Measure: (%) Along Ac () Along Chord
Dearee of Curve Lenath:  |100.00

Unit Station Length: 100.00
Define Transitions By: @ length (O Constant
Spiral Definition: Clothoid v
ICS Coordinate Sequence: Morthing/Easting .v:
Vertical Angle Reference: Zenith lv:
Angular Mode: Bearings .v:
Point Names During Edits: Do Mot Assign .v:

Default Access Modes
Read-Only Read-Write

Harizortal Alignments: &) (O]
Cogo Buffer: &) ®
[ Apphy l [ Preferences. .. l [ Close ]

Tolerances || Factors | Abbrevigtions | Rail Sight Distance
Frecision General Units and Format
Plotting Height - 0.00

3. Load the geometry project 12345DES_Design.alg from the folder

C:\Projects\ 12345\ Design\InRoads\.
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Alignment key-points (PC, PI, PT, CC, etc) exist in one of three states:

¢ Unnamed
¢ Named
¢ Cogo Points

4. Review the horizontal alignment and notice that many points on the alignment are not

named.

B~ Bentley InRoads XM Edition

BEX

File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<lUnnamed w §| @\Xf|.—o 5'J'o'ﬁ'|
MName Style Description
= & Geometry Projects 4" Cogo Buffer
£ Default S Default Default
FB-WorkingCopy | | [/]8H. 86 AlG PRO Proposed 5H 86
=] 12345 _Design Ssidern  Mew.. o Side Road Alignment
< Cogo Buffer Set Active
" Default Copy...
5] m SH 85 Delete
SHB6V Empty
" Side Road
View
Fit
Edit...
Check Integrity...
Read-Only
| = Geometry | P Preferences |[4]» <] Details... B
ﬁ Review Horizontal Alignment E]
Geometry Project: | 12245 Design |v Mode
) ' . () Curve Sets (&) Alignment () Element
Horizontal Alignment: [gy pg [ j;_.]
Froject Hame: 12345 _Des=ign A' Append...
Description: SH 86 De=ign Alignments |L"| [—]
Horizontal Alignment Hame: SH 86 . | Diispl
[Description: Propo=zed SH 86
Style: ALG PRO ;
STATIOH HORTHIHNG
Named Point Hel
Element: Linear P
FPCEB 1000y 100+00. 00 1558417 .74
FC ¢ 111+08 .62 1558450.09
Tangent Directicn: H 83719'40" E 2
Tangent Length: 1108 .62
Unnamed Point
Element: Circular Vg
{ ) 111+08 .62 1558450.09
FI ¢ ) 113+47 .31 1558457 .06
cC ) 1537339.09
FT ¢ ) 115+85 .98 1558458 .63 M
Radius: 21120.00 |3
<] I | 2]

Colorado Department of Transportation

Page 101



LAB 5 - Horizontal Alignments Labs for ROW Geometry & Plans

Note: If Point Name During Edits is set to Named on the Geometry tab of the Options
dialog box, alignment key-points are generated with a name based on the next available
ID as specified in the Seed Point Name field. The specified seed point name can be
alpha, numeric, or alphanumeric characters. The assigned name is also reserved in the
Cogo buffer. However the point is not written to the Cogo Buffer automatically.

5. To create point names for all alignment key points and add them to the Cogo Buffer, select
Geometry > Horizontal Curve Set > Events.

6. In the Horizontal Events dialog box, toggle on Alignment Point to Cogo in the Add As
section.

7. Key in 200 for the Seed Name:, Proposed Alignment for Description:, and select
ALG_PRO for the Style:.

8. Click Apply.

B Horizontal Events E] I
Hpply
Add As Locate By
(") Station and Offset e

) Northing and Easting
() Cogo Point

IE) Alignment Point to Cogcl
Seed Name: Station Offsats

e ' +] #
Style: [ALG_PRO ] || 5 exord

Events
N| Station Offset Marthing Easting Bevation | Style
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A Results dialog box will appear with the new point name and the associated coordinates of
the point. All alignment key points that were not previously assigned a name are written to

the Cogo buffer beginning with the ID number of 200.

bt Results g@
200 [ethie0 08 dacasipde © L= ]
503 ISonits 62 ocesed py |7 [smehs. ]
5 A oy
0¢ ISSaii7 el 3272309 9%
204 197968 30 a272950 1
sense  amiinis v e )
T

Note: The command Geometry > Utilities > Assign Names can also be used to add,
delete, or rename geometry points.

9. Close the Results and Horizontal Events dialog boxes.

Lab 5.2 - Create New Geometry

Section Objectives:
¢ Learn how to create a geometry project and place holders for horizontal geometry data.

Next we will create a new geometry project and a placeholder for horizontal alignment data.

1. From the pull-down menu File > New.

2 o A& >
Surface Tl_.'pical Section Library ] Roadway Library ]
Type: IGeometry Project L] Apply |
Name: IDe'FaLﬂ I
Descrption: I el
p
| =
| =
Existing Description
Defautt
12345 Design  SH 86 Design Alignments
< | b3
Cloze

2. <D> the Geometry tab.
3. For the Type, choose Geometry Project.

4. 1Inthe Name field, key in 22345 Geometry Training.
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5. Inthe Description field, key in Geometry Training class.

BE X

!‘E MNew
Surface | Geometry
Type: Geometry Project V
Name: 12345_Geometry Training
Description: Geometry Training class
Mame Description
Default
12345 Design SH 86 Design Alig...

FB-Working Copy  Copy of Survey Da...

Close

Apply

Note: The lower portion of the New dialog displays geometry projects that are currently

loaded into memory.

6. <D> Apply (Do not Close the New dialog box yet).

Note: InRoads created the geometry project and made it the active geometry project. Any
horizontal alignments created will be placed in the active geometry project.

7. Verify that the new geometry project was created.

®1 Bentley InRoads XM Edition

l=Joed

= & Geometry Projects
+-j= Default
baaaad .
#-j= 12345 _Design
FB-Waorking Copy
+ |=112345_Geometry Training]

2 Geometry | [* Preferences |[<[» | Q

*3:‘: Cogo Buffer

Help

Fle Suface Geometry Drainage Evaluation Modeler Drafting Tools
<Unnamed> w = @ \ Z’f . — |Em B
MName Style

Toggles the Feature Filter Lock

Note: This creates the geometry project where all new alignment data will be stored. At
this point, it is held in RAM (Random Access Memory). When saved to the hard
drive, the default extension will be *.alg, as was assigned to previous geometry

projects.
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8. Use the following data to create a place holder for horizontal geometry data.

¢ Type: Horizontal Alignment
¢ Name: Design Alt 1
¢ Description: Alignment by Pl method
¢ Style: ALG_PRO
¢ Curve Definition: ARC
B o g O
Surface GEDITIEWl
Type: |Horizorrtal Alignmerit [v] T
Name: Deesign At 1
Description: Hignment by Pl method
Style: ALG_PRO v
Curve Definition: | are [v
Mame Description Style

Close

9. <D> the Apply then Close buttons.

. n [ e |
1 Bentley InRoads XM Edition -JolEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed:> v ESE SN Bl iy B
MName Style D
= & Geometry Projects 4" Cogo Buffer
(25 Default [oesian At 1 ALG_EXISTING Al
[ 12345_Design
[&= FB-Working Copy
== |=){12345_Geometry Training!
s Coog Buffer
| [/ Desion ait 1 |
| 2 Geometry |@' Preferences [« ]» | Kl B
Toggles the Feature Filter Lock

10. Verify the horizontal alignment is created in the active geometry project.

11. From the MicroStation pull-down menu select Utilities > Saved Views.
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12. From the Saved Views dialog <D> saved view name SH 86 ALT 1.

W4 Saved Views (=)
3 " —
Uy Bt X 7 [ vew: [1[+]
Name Description
Drive @ 180+00 Owerdaping alignment
Holder Driveway alignmert from graphics
POB Beqgin Project
ISHBEALT 1 ALTERNATE 1 LAYOUT |
Side Road Cross Rd @ 446+00 ML
Station Equation PT 356+45.30
Survey Alignments Alignments from fieldbook
Apply Options

[] Window: | Aspect Ratio [

Camera Position

View Attibutes Levels

[] Clip Vglume [] Beference Settings

=

13. <D> the Apply button.

Points A-M represent the required location of alignment PI’s.

Horizontal curve set commands will be used to create the horizontal alignment. The steps
will be used to construct the tangents, then insert curves between the tangents once
constructed.

-h View 1-5H 86 ALT 1 g@
I

Note: The following labs will step you through creating an alignment using the Horizontal
Curve Set, or PI method. While these exercises are based on a roadway alignment, the
tools and logic apply to any new alignment whether it is for drainage, utilities,
pavement marking, bridge geometry, parcels, or any other purpose.

Note: For orientation screened graphics and curve radius values are shown for the alignment
that will be created.

Page 106 Colorado Department of Transportation



Labs for ROW Geometry & Plans LAB 5 - Horizontal Alignments

Lab 5.3 - Create Alignment Tangents

Section Objectives:
¢ Learn how to create horizontal alignments from PI to PI.

The first toolbox that we will use is the Horizontal Curve Set commands. These commands
present an easy way to create alignments. They consist of five primary commands described
below and may be accessed from a toolbar (shown) or from the pull-down menu under
Geometry > Horizontal Curve Set.

Horizontal Curve Set [

B AEI=IEN

Add Pl is used to create a PI that begins a new alignment, or to add a PI onto either end of an
existing alignment thereby extending it.

Insert Pl is used to add a PI to an existing alignment between two existing Pls.
Move Pl is used to change the location of a PI previously established.

Delete Pl is used to remove a PI from an existing alignment. For removing more than one PI,
you must choose and Accept each one individually. To remove all PIs associated with an
alignment, but leave the alignment name, right-click on the alignment name in the Explorer
menu and choose Empty.

Define Curve is used to either establish curves or to edit curves previously defined.
Stationing for establishing stationing or station equations along an alignment

Events are used to establish unique locations relative to an alignment, Cogo points, or the
assignment of Cogo points along an alignments keypoints.

In this lab you will create an alignment using the Horizontal Curve Set, or PI method. First
input the tangent sections of the alignment by selecting locations graphically. This is
accomplished by <D> at the desired location. Once the tangents are in place, curves between
these tangents will be defined.
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1. Before beginning, verify the proper alignment is Active. This is necessary as any geometry
entered will be populated in the active alignment.
R Bentley InRoads XM Edition M=%
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help
<Unnamed: v B &% W B 55 E
MName Style Descr
S Geometry Projects 4" Cogo Buffer
= | A Default Default
+-J0= 12345 Design
+j== FB-Working Copy
= 12345_Geometry Training
" Cogo Buffer
[ Design alt 1
2 Geometry | [* Preferences |[<[» | A 5]
Defines a horizontal curve
Design Alt 1 should be the active alignment. If not, several options exist to define it as the
active alignment.
¢ Right-click <R> on the horizontal alignment name and select Set Active from the fly-
out menu.
¢ From the pull-down menu, select Geometry > Active Geometry and use the
resulting dialog to set the active alignment.
2. To clear the MicroStation view turn Off the Reference Display for the
12345SURV_Topo100Scale01.dgn in the References dialog box.
B References (7 of 7 unique, 0 displayed) E] |
Tools  Settings
B o £ 023 A g D 359 @ x) teetose Bardores ]
Slot | ¥ | File Name Model Description Logical Presertation [[a | ] .| & r_., |
1 123455URV_Topa1005cale0idgn CDOT Defautt  Global Origin aligne..  BM Wireframe || 5
Scale | 1.000000 : | 1.000000 Orientation  Top Rotation | 0°00"
Offset X | -178956.971 Y | -178356.971 Z | -178956.971 o @ S ¢l ®(]@
Live Mesting ~| | Mllow Ovemides |w| Depth: |2 Mew Level Display: | Corfig Variable | w|
3. Select Geometry > Horizontal Curve Set > Add PIl. You are prompted in the

MicroStation status bar to ldentify Alignment End.
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4. <T> and <D> at point A (tentative or snap, and Data point). The alignment interactively
displays as you move the cursor.

Bt View 1-Top [Z]@

=

BrAQQUMEAR BRI %6 g [ 2

5. Continue to issue a series of points <T> and <D> through points B-M.

B View 1 - Top g@
'—=="&:m"“*-«-. 5
e W
'-w.._“_'%h
‘-’NM%“
E-ARSUmE iR HEdvr: @ g i =

6. <R> (reset) when complete.

7. Ifthe alignment created does not pass through points A-M, use the Insert, Move, or Delete
PI commands from the Horizontal Curve Set tools to correct the locations.
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8. Review the new alignment using Geometry > Review Horizontal...

E" Review Horizontal Alignment g@
Geometry Project: e P Mode s
i - _J e 1 Sy = () Curve Setz (8 Mignmert () Element
Horizortal Alignment: | pegign Al 1 v ﬂ
| Bis T TG Geery Beod
lorizeatal Miggt it WIS rr seus
Style: ALG _EXISTING Prirt
STATION HORTHING EASTING
Element: Linear
FOB )] 0+00.00 1558417 .74 3267409 .40
PI )] 13+47 .31 1558457 .06 3268756.14
Tangent Direction: H 8487°19'40" E
Tangent Length: 1347 .31
Elemsnt: Linear
PI ) 13+47 .31 1558457 .06 3268756 .14
PI ¢ )] 32+460.94 1558469 .66 3270689 .73
Tangent Direction: N 89°37'22" E
Tangent Length: 1913 .63
Following is a summary of the PI locations
Pl | NORTHING EASTING BEARING DISTANCE STA.
A 11,558,417.74] 3,267,409.40 0+00.00
B | 1,558,457.06] 3,268,7/56.14] N 88°1939.62"E| 1,347.31" | 13+4/7.30
C | 1,558,469.66| 3,270,669.73| N 89°3721.60" E| 1,913.63" | 32+60.94
D | 1,558,050.59] 3,272,645.47| S 78°0128.88" E| 2,019.69" | 52+80.63
E | 1,556,982.55] 3,276,540.43| S 74°3956.80" E| 4,038.75" | 93+19.38
F | 1,556,716.98| 3,277,527.47| S 74°5625.98"E| 1,022.14" |103+41.51
G | 1,555,931.76] 3,280,408.64| S 74°4518.96" E| 2,986.25" | 133+27.77
H | 1,555,939.60] 3,282,135.29| N 89°4423.81"E| 1,726.67" | 150+54.44
I ] 1,555,699.32] 3,283,343.64| S 78°4512.06"E| 1,232.01" | 162+86.44
J 11,554,474.27] 3,288,508.48| S 76°3923.63"E| 5,308.14" | 215+94.58
K1 1,553,821.34] 3,290,431.45| S 71°1444.01" E| 2,030.79" | 236+25.37
L | 1,553,315.19] 3,291,416.57| S 62°4822.55" E| 1,10/.55" |247+32.92
M | 1,553,346.541 3,293,367.43| N 89°04'46.05" E| 1,951.11" | 266+84.03

Note: Results may vary based on the specific PI locations defined by the user.

The next lab teaches how to define the horizontal curves.

Lab 5.4 - Define Alignment Curves

Section Objectives:

¢ Learn how to add curves to horizontal alignments using various methods

¢ Learn how the Curve Calculator is useful in calculating an unknown curve radius

The Define Horizontal Curve Set command is used to create curves between alignment
tangents or to revise existing curve definition. The Previous and Next buttons can used to step
sequentially through the alignment. The Select button can be used to graphically identify an
alignment location for editing. As alignment components are selected, they highlight in the

MicroStation view.
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1. Select Geometry > Horizontal Curve Set > Define Curve. The first two tangents

A-B and B-C highlight.
2. Keyin Radius 1: 21120.

!‘E Define Horizontal Curve Set

E

Horizontal Pl
Define By:

Direction Back:

Krown Pl Coordinates

Length Back:
Point Name:
Morthing: 1558457.06
Easting: 3268756.14
Direction Ahead:

Length Ahead:

Horizontal Curve

Curve Set Type: (%)5C5  (J5CSCS

Define Transitions By: (*) Length () Constant

Apply

Cloze

Rate Calc...
Design Calc...
Curve Calc...

Report...

[le |+ [+ [+ []
|+ IIIII I

Help

Define By: (3
() Tangent to Spiral

() Spiral to Tangent
() Poirt on Curve

Leading Transition: Clothaid +| [0.00
[Fadi= T 21120.00 | #|
Trailing Transition: Clothoid +| [0.00 ﬂ

=L+

o> ] [

last | | Select

3. <D> the Apply button. The curve is created and displays.

4. <D> the Next button. Tangents B-C and C-D highlight.

5. Key in Radius 1: 3000.
6. <D> the Apply button.

7. Repeat steps 4-6 for the curves at locations:

D Radius =11,000.00
E Radius = 3,000.00
F Radius = 3,000.00
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For the first 5 curves, radii were input to define the curves. For the curve located at point G, the
degree of curve is the known component (along with the external deflection angle). Use the
Curve Calc.... button to solve the curve data.

8. <D> the Next button to define the curve at point G.

9. <D> the Curve Calc... button.

10. Set Compute: to Simple Curve.

11. Calculate based on a 5 degree 30 minute 17 second curve.

12. Key in 5 30 O7 for the DOC: the field and verify that the Lock field is Checked On.
(Verify the Radius option is unlocked and that only 2 fields shown below are locked).

H Curve Calculator

mEx

Compie: Simple Curve

Active Curve Definition: frc

Curve

Lock

[JRadius: |0.00

| Doc: 53017 l
[llength: |0.00

[#ltngie; | 157301 |
[Chord:  |o.00

] Tangent: |0.00

Ol Bdemal: 000

[ Ordinate: |0.00

I 0K ] [ Results... H

Help

l [ Cancel

13. <D> Compute.

Notice the changes that occur in the dialog.

Curve

Lock

I] Radius: 104085 |
Doc: 53017

[lenath: |2231.68
Angle: | 15"3017"
[Chord:  280.80

[ Tangent: 14170

[ Etemal: 580
[ordinate: |g 51
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14. <D> OK. The Curve Calculator dialog will close and the calculated radius will be

populated in the Radius 1 field in the parent dialog.

)
X1

ﬁ Define Horizontal Curve Set

Horizontal PI

Define By: | known Pl Coordinates ™
Direction Back: J
Length Back: J
Paint Name:
Marthing: 1558931.76 j
Easting: 328040864

Direction Ahead: J Report...
Length Ahead: J

Help

Horizontal Curve
Curve Set Type: #5C5  (5C5CS

Define Transtions By: () Length () Constant

+|

Leading Transition: Clothaid (s ] [0.00
I Radius 1: 1040.85 I ﬂ
Trailing Transition: Clothaid (s | 0,00 ﬂ
Define By: (+) Radius
(") Tangent to Spiral

() Spiral to Tangent

() Point on Curve

&+

[ First ] [:Previous ] [ Next > ] [ Last ] [ Select

15. <D> Apply and the curve will be created.

The next curve (location H) will also be developed using the degree-of-curve. However a short-

cut will be used to generate the input for the Radius 1 field.
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16. <D> Next to select the tangents on either side of point H.

Bt View 1 - Top

BEI]

%\“%R_ -

E- A8 0me SR OE|H 9% g |

(2]

17. In the Radius 1: Field Key in D 2-23-14.

€]
1
£

E Define Horizontal Curve Set

Horizortal Pl

Define By: |Kn0wn Pl Coordinates [v] foh
Direction Back: J Loz
Length Back: J Undo
Point Name: Rate Calc...
Nerthing: 1555939.60 4| | Design Cale...
Easting: 328213529 Curve Calc...
Direction Ahead: J Feport..
Length Ahead: J o

Horizontal Curve
Curve Set Type: @®scs  (Oscscs

Define Transitions By: (%) Length () Constant

Leading Transition: Clathaid v I 0.00

IRadius 1. D 22314

Trailing Transition: Clathoid ' 0.00

Define By: (*) Radius
() Tangent to Spiral
() Spiral to Tangent
() Point on Curve

e+ [l 4]+ IIIIIIII

[ First ] [-’.Previous] [ Mext > ] [ Last ] [ Select

18. Press the keyboard <TAB> key to leave the field. The radius (2400.10) will compute for the

selected location.

19. <D> Apply to form the curve.
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20. If time permits, complete the remainder of the curves as noted in the drawing and listed

below:

I Radius = 15,000.00
J Radius= 5,000.00
K Radius = 3,000.00
L DOC= 3-34-52

21. Review the alignment data select Geometry > Review Horizontal.

Lab 5.5 - Alignment Statio

Section Objectives:

ning

¢ Understand how to change the assigned stationing of an alignment.

The default station value assigned to the start of a new alignment is 0+00. Redefine the
beginning station to 100+00.00

1. Select Geometry > Horizontal Curve Set > Stationing.

2. Key in Starting Station: Z00+00. (Can be entered as 10000 and then tab out of the field)

3. <D> the Apply button.

=)

X

.<.
|+

Apply

I Impart...

B Stationing
Horizantal Alignment: Design Al 1
Starting Station: 100+00.00
Name:
Northing: 155841774
Easting: 3267409 .40

(") Do Not Update

(%) Synchronize Starting Stations!

(") Mairtain Station Difference

Station Equations
Back Station

Vertical and Superelevation Alignments

Repaort...
Close

Help

IR

Ahead Station

4. Verify your results using both of these methods:

¢ Geometry > Review Horizontal

¢ Tools > Tracking > Horizontal Alignments
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5. Select Geometry > View Geometry > Stationing.

F. S
o | o~
Radius + A Transition Radii Event Points Vertical Stations
Main Regular Stations || Candinal Stations | Pls Station Equations
Horizorttal Alignment: | Degign At 1 [ ﬂ

Limits

[] 5tation

] Planarize
Interval:  [500.00 [ Drop Station Equation Name
Symbology:
Object Name ||
[ Major Ticks ALG_PRO_Sta-Major BYL
[ Major Stations ALG_PRO_Sta-Major BYL
B Minor Ticks ALG_PRO_Sta-Minor BYL
[ Minor Stations ALG_PRO_Sta-Minor BYL
[ Cardinal Leader ALG_PRO_Cardinals BYL
[ Cardinal Stations ALG_PRO_Cardinals BYL
[ Pl Leader ALG_PRO_Cardinals BYL
[ PI Stations ALG_PRO_Cardinals BYL
[ Equation Leader ALG_PRO_Cardinals BYL
[ Equation Stations ALG_PRO_Cardinals BYL
[ Event Leader ALG_EVENT_Points BYL'V'
Fel Covmed Chodimemn A2 CUCKMT Deiedn  DWIL
[ Apply ] | Preferences... | l (Cloze

6. <D> the Preferences button.

7. <D> the saved preference name Proposed-100 Ft Interval.

8. <D> Load and Close.

!‘E Preferences

Name:

Existing-500 Ft Interval
Existing-500 Ft Interval Left
Existing-500 Ft Interval Right
OTHER-100 Ft Interval
IF‘roEosed—ﬂH] Ft Interval I
roposed- nterval
Proposed-100 R Interval Righi
Prannead-A0N B Irtanasl

< (2]

Active Preference: CDOT

Existing-100 Rt Interval Right [w |

b

IE

Close
Load
Save
Save fs...
Delete

Help
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9. <D> the Apply button from the View Stationing dialog. Stationing is displayed.

B4 View 1- Top

EEE
3
b |
Al 0 o o 9o o 0
g8 8 8 8 8 81 g 3 g% 3 %
=
F & I I & R =z @ e & © 9
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10. Experiment with changing the global scale factor value for text and redisplaying the
stationing.

B Scale Factors E] |

Tex: 40.0000

Cell: 40.0000
Line Style: | 40 000D

Lab 5.6 - Annotating an Alignment

Section Objectives:

Understand the difference between Named and Unnamed cogo points and how to apply cogo
point names.

¢ Learn how to annotate an alignment.
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1. Select Geometry > View Geomeitry > Horizontal Annotation.

!‘E View Horizontal Annotation g

Main | Tabling | Styles

Apply Style
() Assigned () Active

Harizontal Alignments Cogo Paints
Include: ﬂ Include: ﬂ
Selected: Selected:

Name Description | Style Mame Descr... | Style

Design Al... Alignment by . ALG_E. ..

Display As Complex Linestring
Display Annotate
Points []Paints
On-Mlignment [ Event Poirts Elements
[ off-Mignment [ Station Equations [] Duplicates
Elements [] Dual Dimensions
[]Radials [] Tangents Try Atemate Styles
[]Chords [] Subtangents [[] Bdend Beyond Hlement
] Planarize
| seply | l Interactive l [ Preferences... l [ Cloze ]

2. Verify the settings as shown above and click Apply to display alignment information.
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3. Review the results in MicroStation.

B Ve 1 Top =

AR

YAYRU @G AR ARG )
Challenge Exercise:

1. Use Geometry>Copy Geometry to copy alignment Design ALT 1 to a new
horizontal alignment named Design ALT 1 Modified.

2. Perform the following actions to the copied alignment:

Move an alignment PI

Redefine one or more horizontal curves

Define alignment stationing as ending at station 382+00

Redisplay stationing at a 500 foot interval

Introduce 2 station equations; one overlap and one gap.

Revert the alignment to a simple PI at point B (remove the curve definition)

Transpose the direction of the alignment

* & & O O o o o

Create a profile showing the existing ground profile along the copied alignment with a
2x vertical exaggeration

Lab 5.7 - Horizontal Alignment from Graphics

Section Objectives:
¢ Learn how to create a new horizontal alignment from MicroStation graphics.

Alignments can be created from existing MicroStation graphics. In this exercise a chained
MicroStation element will be used to create an alignment.

1. From the MicroStation pull-down menu select Utilities > Saved Views.
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2. From the Saved Views dialog <D> saved view name Holder Driveway.

W4 Saved Views M=
Iy X By 5 | vew: T[]

MName | Description |

Drive @ 18000 Dveraping alignment

Holder Dri from l

eqin Project

SHBEALT1 ALTERMATE 1 LAYOUT

Side Road Cross Rd @ 446+00 ML

Station Equation PT 356+45.30

Survey Alignments Alignments from fieldbook

Apply Options

[] Window: | Aspect Ratio [+

Camera Position

View Attibutes Levels

[] Clip Vglume [] Beference Settings

E

3. <D> the Apply button.

B View 1 Holder Drfvemay — R— i S

= &
—

4. Seclect File > Import > Geometry. The Import Geometry dialog will open.
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Horizontal Alignments, Horizontal and Vertical Alignments, Cogo Points or Event Points
can be imported from MicroStation graphics. If the alignment has curves, it is
recommended to toggle on Resolve Gaps and Nontangencies. If the alignment was
drawn as a series of lines and/or arcs that have not been chained together as complex
elements toggle on All Selected Elements Added to Single Alignment (you must
define a Fence or Selection Set of the elements).

After specifying the Name, the Description and the Style, choose Apply. If you
created a Selection Set or defined a fence prior to initializing the command, you will be
asked to Accept the contents. If this was not done, you’ll be asked to identify the element.
In either case, after accepting, an alignment or alignments will be added to the geometry
project specified in the Target section.

5. Fill in the following information on the From Graphics tab:

Type: Horizontal Alignment

Name: Holder Driveway

Description: Driveway at Sta 190+80 RT
Style: ALG_SECONDARY

Geometry Project: 1234_Geometry Training

* & & o o

6. <D> the Apply button. The Import Geometry dialog will minimize allowing you to
see more of your MicroStation view.

s Import Geometry E]

From Graphics | IC5 Vertical from Surface

Type: Horizontal Alignment v Apphy
(Geametny
Mame: Holder Driveway

Description: | Drive at Sta 190+80 RT

Style: ALG_SECONDARY v

Horizontal Curve Definition: | oro -

Target
Geometry Project: 12345_Geometry Training| v |

Resolve Gaps and Montangencies
[ Join Elements
] Al Selected Elements Added to Single Aignment

Attribute Tags
[[] Use Tag Data

Close
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7. When prompted to Identify Element <D> on the MicroStation graphic drawn in the center
of the driveway.

8. <D> again to accept the highlighted graphics in the MicroStation view.

9. <R> in the MicroStation view to terminate the command. The Import Geometry dialog
will restore. The MicroStation graphics have been imported as an alignment.

Note: The geometry name field increments for additional selection(s).
10. <D> the Close button to close the Import Geometry dialog.

11. Verify the alignment was created.

1 Bentley InRoads XM Edition =JoEd
File Suface Geometry Drainage Ewvaluation Modeler Drafting | Tools Help
<Unnamed> w = % % B — X
MName Style Descr
metry Projects A *3:‘: Cogo Buffer

S Default Default
12345_Geometry Training
< Cogo Buffer
L Desion alt 4
I m Holder Driveway I
#-j== 12345_Design luat]
<] (3]
2 Geometry | [ Preferences |[ 4] | < N

Changes the snap mode to Element/Point/Mone

12. Review the alignment using Geometry > Review Horizontal.

!‘! Review Horizontal Alignment

Geometry Project: (12345 Gaometny T | v Mode
_ _ . — ()Curve Sets () Alignment () Element
Horizortal Alignment: | 1der Driveway v ﬂ

Project Hame: 12345 Geometry Training

Description: Geometry Training class
Horizontal Alignment Hame: Holder Driveway

Description: Driwve at Sta 190480 ET

Style: ALG_SECOHDARY | Prirt
STATION HORTHING EASTING |
Element: Linear
POE ) 0+00.00 1557036 26 3276298 .79
BPC ) 0+86 .63 1556949 72 3276294 .87
Tangent Direction: S 2735'41" W
Tangent Length: 86.63

Element: Circular

i 1 0+86.63 1556949 .72 3276294 .87
PI | 1 1+25.77 1556910. 62 3276293.09
cCooq 1 1556946 .32 3276369.79
PCC 1 1+58.77 155688681 3276324 .15
Radius: 75,00 al
< | >

13. When finished Close the dialog box.

14. Time permitting, display the alignment graphics, stationing, and curve information.
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Lab 5.8 - Extend Alignment

Section Objectives:
¢ Learn one of the tools used to modify existing alignments.

The alignment Holder Driveway does not intersect the reference line alignment Design Alt 1.
Standard practice necessitates the driveway alignment to commence at the main-line reference
line.

1. Select Geometry > Utilities > and hold.

Note: If the commands for Trim and Extend Alignment are not listed in the menu, this
means that they are not enabled. These 2 commands are an extension of the
Horizontal & Vertical Elements command set which must be enabled.

2t Create/Edit Alignment by Cogo Points. ..
2 Join...
}f Partial Delete Alignment

El Multicenter Curve...
=) Culdesac...

% Parallel Horizontal Alignment...
Ii Parallel Vertical Alignment...

,i:'__ Transpose...
[«-’" Inverse Direction...
'y’I Transfom...

“; Assign Names...
“,_ Assign Blevations...

Design Checks ...

2. Select Tools > Application ADD-Ins.

b Application Add-ins = @
Available: )
[ ]JGENIO Translator Add-In []

(<] Global Scale Factors Add-in '

Graphics Translator Add-In b .
Horizontal and Vertical Bements Add-In |
I—tyclrology and Hydraulics Add-In

s . AEECA A 4B

Help

Description

The Harizontal and Vertical Elements Add-In provides commands for the powerful component method of
creating and modifying alignments. This method differs from the Pl method of design because you define linear
and circular components, or elements, instead of by locating, adding, and inserting points of intersection and
curve setz. These components are then computed and fit together to form an alignment.

| Command G R ] & ﬁ Eﬁ g 2 s
Geometry>Horzontal Blement=Add Foc... X X - X X X -
Geometry=Horzontal Blement=Add Flo... X X - X X - - - X -
Geometry=Horzontal Blement=Add Fre... X X X X - - - X -
Geometry>Horzontal Blement=Add Fc... X X - X X - - - X -
Geometry>Horzontal Blement=Add Flo... X X - X X - - - X -
Geometry=Horzontal Element=Add Fre... X X - X X - - - X -
Geometry=Honzontal Blement=Define ... X X - X X - - - X - [l
RanmatnrHanzartal Blamard «Cannan b 4 ¥ i S 4 i 4 - =
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Enable Horizontal and Vertical Elements Add-In.

:gi Create/Edit Mlignment by Cogo Points...
7 Join...

% Trim Alignmert
? Extend Alignment
¥ Parial Delete Aignment

E[ Multicenter Curve...
O Cul-de=ac...

‘/’_\ Parallel Horizontal Alignment...
Ii Parallel Vertical Alignment...

2 Tmanspose...
' Inverse Direction...
"] Transform...

<ty Assign Names...
“5_ Assign Elevations...

Design Checks. ..

Once enabled, Select Geometry > Utilities > Extend Alignment.
At the prompt: Identify Alignment to extend to, <D> on the alignment Design Alt 1.
At the prompt: Identify Alignment to extend, <D> on the alignment Holder Driveway.

<D> to accept the presented solution.

M View 1-Holder Driveway = + g
-~ l
2 o S
o) Q o)
b +
% X -?.:" g @ Q
% g o & o Q
« % x e ) ’i- Q
k\ & o~ > -+
\Q‘\{ Sy x = 6.?
\ k —
e s . * *
R \A\J\r =] x e
T 1 Ay =t f( J:r'e
X}: :‘ < 4 ‘\
r’y, ;’ 5 J
"B
E-AQR0EHE AR EEH 9% E 6 g = el
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Note: The alignment-alignment intersection is now the initial point of the driveway
alignment. Because the alignment was edited (extended) from its beginning, the
initial station value was recalculated and is assigned a station value of -0+12.41.
The negative value is due to the original points in the alignment retaining their
assigned station locations.

8. From the pull-down menu Geometry > Horizontal Curve Set > Stationing define the
driveway beginning station as 3+25.
Challenge Exercises:

¢ Display stationing at a 100 foot interval for Holder Drive.
¢ Display alignment annotation for Holder Drive.

¢ Recall saved view Drive @ 180+00.
¢

Import the graphics representing the driveway centerline into an alignment named
Drive 180+00.

¢ Use the command Geometry > Utilities > Trim Alignment to remove the portion
of the driveway alignment that lies north of the main-line reference line.

Note: The order selecting alignments is not important when using the trim alignment
command and are prompted to select alignments. However, the location of the
data point in response to ldentify portion to clip will determine both the alignment
and the portion that will be eliminated.

Lab 5.9 - Saving Geometry

Section Objectives:
¢ Understand the importance of frequently saving InRoads design data.

Alignments cannot be saved individually. They are saved when the geometry project is saved.
Due to the fact InRoads works on geometry that is loaded in memory, the geometry project
must be saved at appropriate times.

Geometry projects can be saved using several methods including:

1. From the pull-down File > Save > Geometry Project. The Save As dialog will appear
with the Save as type: set to Geometry (*.alg).

2. Verify you are in the correct project directory C:\Projects\ 12345\ Design\InRoads.

Colorado Department of Transportation Page 125



LAB 5 - Horizontal Alignments

Labs for ROW Geometry & Plans

Note: Ifthe geometry project is already saved, then perform a Save operation instead of

a Save As (see below).

e
Savein: |2 i .V: 5 i
N (] 12345 _Design.alg
72 [i=] 1234508 _walls-Lab.alg
N @ FB-Working Copy.alg
My Recert
Documents
Desktop
My Documents
" J I File name: 12345 Geometry Training.alg VI I Save I
;t}.g Save as type: Geometry Projects (~alg) ]
I Active: 12345_Geometry Training V',I [ Options. .. ]

3. The file name should match the Active: name at the bottom of the Save As dialog. If
necessary, use the drop-down arrow in the Active: field and reselect the desired name to
ensure the saved file name will match the surface name.

Note: Geometry projects have both an internal name that appears in the dialog boxes in
InRoads and a name on the hard drive that has an .ALG extension. To minimize
any confusion between these two names, ensure that the saved Geometry name in
the project folder matches the Geometry name displayed in InRoads explorer.

4. <D> the Save button and then the Cancel button. The file will be saved to disk and the
Save As dialog will close.
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Lab 5.10 - Creating Parallel Horizontal Alignments

Section Objectives:

¢ Learn additional tools for creating alignments.

Offset alignments can be created to generate geometry for elements such as right-of-way limits,
easement limits, under-drains, retaining walls, bridge decks, etc.

In this lab we will generate right-of-way limits for the mainline road and the side road. The
Side Road has a right-of-way width of 60’ (30’ on each side of centerline). The mainline
alignment has a total right-of-way width of 150’ being 50’ feet north of the reference line and
100’ south. At the intersection of the right-of-way lines a radius of 15’ is required.

r

. |

T

The workflow will consist of using an assortment of geometry commands:

¢

* & & o

Copying Geometry - used to combine geometry residing in two different geometry
projects into one project

Multi-Center Curve — to create radius returns
Parallel Horizontal Alignment - to offset alignments
Join Alignments — to connect separate alignments
Join Elements — to simplify geometry
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The first step is to create alignments relative to both the mainline alignment (SH 86) and the
side road alignment (Side Road). These two horizontal alignments reside in two different
geometry projects. To work efficiently, they should reside in a single geometry project. The
Copy Geometry command is used to achieve this result.

®1 Bentley InRoads XM Edition

M=%

<lnnamed: v =
MName

= & Geometry Projects

+-j= Default
12345_Geometry Training

4" Cogo Buffe

-

=lj= 12345_Design
+-% Cogo Buffer
+_f" Default
= £ sHas
= 5H &6
l= sHa6 v
+ f Side Road
+-|== FB-Working Copy

= Geometry | [* Preferences | |[<]» ] Q

File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help

SN B w8

Type Description

Ready

1. Select Geometry>Copy Geometry.

B Copy Geometry

Projects Verticals | Cogo Points

From

Geometry Project: I 12345 Design

Name Description Style
Default Default

SH BB Croposed SH 268 ALG PRO
e Roa e Road Alignm...
|Side Road Side Road Al ALG _PRO

Include Al Children

+

Ta
Geometry Project: 12345_Geometry Training

Horizontal Mignmert: | Side Road

Description: Side Road Alignment

Style: ALG_PRO
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2. Copy the alignment Side Road from geometry project 12345_Design to the geometry

project 12345_Geometry Training.

Note: Also copy alignment SH 86 as SH 86 ALT 1 if you feel the mainline alignment
created by an earlier lab exercise may be problematic.

3. Verify the alignment was copied.

®1 Bentley InRoads XM Edition

M=%

File Suface Geometry Drainage Ewaluation

<lnnamed: v =
MName
= 2 Geometry Projects #|| | |=Side Road v
+-j= Default i
=== 12345_Geometry Training
< Cogo Buffer
i Design Alt 1
Holder Drivewa

+-_f Side Road |
12345_Design
+-% Cogo Buffer
+_f" Default
= £ sHas

= 5H &6

= 5H86V
%-[f] 5ide Road |

= Geometry %] Preferences (ENEN (

Modeler | Drafting Tools Help

SNy B~ i E

Type
Vertical Alignment

Description
Side Road Align.

Togales Pencil/Pen mode

4. Set the geometry project 12345_Geometry Training as Active causing newly created

geometry to populate this project.

The next step is to generate the radius returns. This is done by using the Multi-Center Curves
command. Begin by creating the radius returns north of the mainline alignment.

5. From the Saved Views dialog <D> saved view name Side Road.

6. Click Apply.

Colorado Department of Transportation
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7. Select Geometry > Utilities > MultiCenter Curve.

E‘E Multicenter Curve

BE] %

Main | Advanced

Curve Type: IOne Center vI
Radii

Radius 1: I15_DD Iﬂ

\iidths

|+ [+

Alignment 1

J Width 1: |9p.00
J Width 2: (50,00
Define By
#
#
Bxample
1

_-_.T ________________ '—--
|
|

i
!
al
i
2
|
I _Badust __ _ i
__
Width 2 i
i
I Apply l [ Preferences... l [ Cloze

* 1=

8. Choose One Center.

9. Input the following values:

¢ Width 1: 30
¢ Width 2: 50
¢ Radius: 15

10. <D> the Apply button. Follow the prompts.

11. In the MicroStation view <D> on the Side Road alignment.

12. <D> on the SH 86 alignment.

13. <D> in the Northwest quadrant

14. <D> to accept and create an alignment representing the radius return.

15. Repeat steps 7-12 and <D> in the Northeast quadrant.
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New alignments will be assigned names based on the seed alignment name specified in
Tools > Options [Geometry].

Two new alignments are created, land 2.

[t
| |

= 1 s LT \ 'ﬁ(zmo
mEg =23
"H“X-’,H (¥
S 1 i S

At =Basioogiad

Note: Your stationing graphics may appear at a different location than shown above.

L 1
1 Bentley InRoads XM Edition -JolEd
Fle Suface Geometry Drainage Ewvaluation Modeler Drgfting Tools Help

<Unnamed: w §|@\>f|.—o i |

MName Type Description

| Side Road v Vertical Alignment  Side Road Align.

= & Geometry Projects
&= Default
" Cogo Buffer
" Design Alt 1
" Holder Driveway

[ ] 2
=l 12345_Design
'3:: Cogo Buffer M

| 2 Geometry |@' Preferences || | 4 [» o = B

Toggles the Feature Filter Lock

The next steps will be to offset the mainline and side road alignments so they match up with the
returns that were just created. This is done using the Offset Alignments by Station command.
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16.

17.

18.

19.
20.
21.

22.
23.
24.
25.

From the MicroStation pull-down menu, select Utilities > Keyin. The key in browser is
needed to input the desired station limits and offset distances. Without this, they could be
defined graphically.

B Key-in
| ¥ 8 7 -

From the InRoads pull-down menu Geometry > Utilities > Parallel Horizontal
Alignment....

In the Parallel Horizontal Alignment dialog box toggle on Interactive By Station and
then click Apply.

In the MicroStation view <D> on the mainline alignment.
At the prompt Identify First Station/Key in Station, key in 224+00.

<D> the Run button or press the Enter key.

W Key-in
22400 v = ﬁ =

At the prompt Identify Second Station/Key in Station, key in 224+93.20.

<D> the Run button.
For Identify Location: key in -50(50’ to the left).

<D> the in the view window to accept the solution and alignment 3 is created and
displayed.
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26. Repeat the Geometry > Utilities > Parallel Horizontal by Station command to the
east of the sideroad using the following data:

4 Station limits of: 225+86.76 to 227+00, 50’ left of US 86 Alt 1

Note: The station limits can be graphically selected by issuing a data <D> point in the
MicroStation view. The offset distance can also be graphically selected but using
the key in field allows a specific distance to be input.

Alignment 4 is created and displayed.

s e

At =Basioogiad

27. Re-execute the command to create the alignments along the Side Road north of the radius
returns.

r . ]

"L 3

Syt 7,
Howssly

-
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Next we will use the Join Alignment command to connect the alignments created in the
previous steps single alignments for each quadrant. This command operates by either
connecting the components with a straight line segment or by paralleling an alignment to define
the configuration of the created geometry.

Join alignments 3, 1, & 5 to create the Northwesterly right-of-way limits.

28. Select Geometry > Utilities > Join.

b Join (=)
I Delete Original Alignments I m

29. Check On Delete Original Alignments.

Note: The first alignment identified (3) will become the final alignment name and
alignments (1) and (5) will be deleted upon completion of the command.

30. <D> the Apply button and follow the prompts.
31. Identify Initial Alignment: <D> on alignment 3.
32. ldentify Alignment to Parallel/Skip: <D> alignment 1 to parallel (overlay) this alignment.

Note: Ifareset <R> is issued in the above step, a tangent line would be created from the
end of alignment 3 to the beginning of alignment 5. By selecting the alignment
representing the radius return, a curved section is generated at a zero offset to
alignment 1.

33. Identify Next Alignment: <D> on alignment 5.

34. Accept or Reject: <D> to accept the dynamic display.
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35. Reset <R> <R> twice to terminate the command.

-

s ‘ _— -5g
R
nuE
R P
Alignment 3 ‘ [ Z?QOE
|
1E
I} :
30' {30
L || | “es+00
g ]!
2 | ] | S§)
e o =’ ! X
e et ' g %ﬂ%ulg\%%

" ™
LI =T R R |

Alignment 3 is now the combination of the alignments 3, 1, and 5. Alignments 1 and 5 are
removed from the geometry project.

R Bentley InRoads XM Edition M=)}
File Suface Geometry Drainage Ewvaluation Modeler Drafting Tools Help
<lUnnamed w §|®\¥f|.—o 5'J'o'ﬁ' |
MName Type Description
i Design Alt 1 &] =2 Vertical Alignment

" Holder Driveway
£_Side Road
Sz

== 12345_Design
< Cogo Buffer

" Default
= SHEE [w]
| = Geometry |@' Preferences ||_I e A o (2]

Togales Pencil/Pen mode
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36. Review alignment 3.

H Review Horizontal Alignment
Geometry Project: [42345 Geometry Tﬁ.;.v.] Mode
. . = T () Curve Setz (8 Mignmert () Element
Project Hame: 12345 Geometry Training
Description: Geometry Training class
Horizontal Alignment Hame: 3
Description:
Stvle: Default
STATION HORTHING
Element: Linear
POE 222413 .60 1556223 24
PC 223+406.80 1556198 .73
Tangent Direction: S 74745'19" E
Tangent Length: 93.20
Hon—collinear
Element: Circular
{ ) 223+406.80 1556198 .73
PI | ) 223426 .65 1556193 52
cCof i 1556213 .21
(€]

o) )
EASTING |= ot
Help
327952929
3279619 21
3279619 21
327963636 |
327962315 [+
[EA

37. Using the same steps above, join alignments 6, 2, and 4 to create the northeasterly right-of-
way limits; begin with alignment 6.

r

1
AHECwE AP E N 4]

-

LN, &

el |
Sy

-

SH86 ALT 1

Once the above step is completed, alignments 3 and 6 define the right-of-way limits on the
north side of the intersection.

Another method of creating parallel alignments is by element instead of by station.

38. Choose Geometry > Utilities > Parallel Horizontal by Element.
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Parallel by Element differs from by Station in that you can select the limits of the
alignment to offset by selecting, <D>, alignment components (tangent or curve) to define
the desired limits.

At =Basioogiad | »
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