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1. Horizontal Geometry Commands

A. Geometry Point
Constructs a civil point element

Point

e (Can be placed as 2D or 3D in either the Default or Default 3D model views
o Placing a 3D point in the Default model also creates a second point in the 3D
model.

[ @ Point = |

want 3d Paint
] Elevation 0.000

Feature ~
Feature Definition  Geom_PI El
Name Pl

¢ Any of the Civil AccuDraw ordinates can be used to accurately place points.
e Points can also be placed on a surface or terrain
e Points can be exported to a .csv file

When the “Want 3d Point” option is checked, both a vertical and a horizontal Civil
AccuDraw ordinate are active
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B. Geometry Line

Line Between
Points

Line To

Element
A

et

ne - Task

=
=

NI

Line From
Element

Line

Arcs

Line Between Points

Between

Creates a line between 2 user-defined points.

.
'%} Line

[[] Distance

Feature

Feature Definition

Mame

770.541

[] Line Direction N30°00°00"E

~

[+]

Draft_DNC
DNC

ii. Line To/From Element

Geometry Line - Task

(5]
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[\

"1 Simple Line To Hement

2 Spiral-Line To Bemernt

3 Curve-line To Element
By Angle Line To Element

Line To Hement

.
P
=

Open as ToolBox

¢ Creates intervals*

”
fj. Line To Element

[ Solution 1

MName

- L=
Offset 0.000
TrimBExtend  Back E‘K
Skew oo

Start Distance D.Dﬂﬁ

Back Transition

A
Type Mone Q
Feature -~

Feature Definition Draft_DNC | ]

DNC

Back/
Mone

Can only
be 0 when
the To'
element is
a curve

Spiral/
Curve/
Mone



'-,'l_.";. Line From Element | — 22
Offset 0.000
Trim/Extend  Back El
ISame as Shew P
Line To N .
Element' M, Start Distance (0.000
except for End Distance -6596659.700
this
Back Transition A
Type None [=]
Feature L)
Feature Definition  Draft_DMNC El
MName DNC

-

-

Geometry Line - Task

1 Simple Line From Blement
2 Spiral-Line From Element
3 Curve-Line From Element
4 By Angle Line From EW

5 Line From Blement

Open as ToolBox

¢ Creates intervals*

Similar to creating MicroStation line segments using intersection, tangent or

perpendicular snaps, except for the Design Intent

*Intervals are the parts of the base geometry which are visible on a trimmed feature. They are
created any time a command uses the Trim/Extend options.

b iii. Line Between Arcs -
W 1) Line Between Arcs El"_lﬁ
Trim/Extend Mone E|
None/Back/ /;" Start Offset 0,000
Ahead/Both End Offset 0,000
. Similar to the Tangent o [[] Solution 1 =]
and Tangent Point / .
. . Back Transition F.
MicroStation snaps Up to 4
solutions Metiad None [=]
Ahead Transition ~
Method Mone =
Feature -~
Feature Definition Draft_DNC El
Mame ONC
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C. Geometry Arc

ArcTo
Circle

\ /

Element

Arc
Between

/Elements
[=]

metry Arc - Fask {
QO . nE ™)g
E‘r%u Arc From
chween Element
Points
. . ( Circle = 22 .|1
O i. Circle o
Radius Value 1500.000
Feat Lad
'{‘} Place Circle == are
[ ] Feature Definition Draft_DNC =]
Method: |Center
d Mame OMC
Area
Fill Type: o T
Fill Color: | 0 - e e o
& B=1500.000
|
[ [Diameter  ~ | P
— =)

ii. Arc Between Points

-

F Start, Center
Certer, Start
Start, Mid, End
Start, End, Mid

[] Start Angle:

[] Sweep Angle:

[ Direction:

03/01/2018

’
(Ej. Arc Between Points

Flacement Method
[] Radius Value
[] Start Direction

Start\Radius

Center'\Radius

[Sta rt\End\Pass-through
Start'Pazs-through'End
Start Direction\End
Start'End Direction

[] Start Tangent Direction [
[] End Tangent Direction

[] Sweep Angle Je0°00"

[] Arc Length 6767060

[] Hand Counter Clockwise
Feature

Feature Definition Draft_DMC

MName DNC




MicroStation Command

iii. ArcTo/From Element

Constructs an arc tangent to a selected base element

Geometry Arc - Task

B
o /’IL«-Iﬁﬂ’a&“

(> 1 Simple Arc To Blement
G™ 2 2Center Arc To Element

P
§) Simple Arc To Ele... Elilg

Trim/Extend Back El
] Radius 5445674
Feature ~

(™ 3 Spiral Arc To Element

Feature Definition Draft_DMNC El
Name DNC

‘-'a:\ 4 Reverse Spiral Arc To Hement
L“‘_ 5 Arc To Bement
=

Open as ToolBox
Geometry Arc - Task @
. Simple Arc From ... | = 2 | O ["—- {_«.l ) k‘ (—‘3 E
TrimiExtend  Back = “#) 1 Simple Arc From Elemert
[C] Radius 7z %) 2 2Center Arc From Element
[C] Arclength 10662 ~) 3 Spiral Arc From Element
Feature i ;‘,'.J 4 Reverse Spiral Arc From Element
Feature Definition  Draft_DNC = #) 5 Arc From Element
Hame DNC =3 Open as ToolBox
. b T y
Only Difference

Between 'To' & 'From'

e Similar to the Tangent and Tangent Point MicroStation snaps
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m | iv. ArcBetween Elements
h Constructs an arc between 2 previously placed elements

Of &_-~

Geometry Arc - Task ‘

1 Simple Arc
'-,'l_.“;, Arc Between ElemE...lil_lﬂ_hJ 2 Spiral-Arc-Spiral
Trim/Extend  Mone E| El 3 Taper Arc Taper
] Radius 0.000 FE 4 3 Center Arc
[] Back Ofiset 0.000 B> 5 2Center Arc
] Ahead Offset 0.000 r‘r:l._ & Arc Between Elements
Loop [l /‘
=4 Open as ToolBox
Back Taper -
Method None (=]
Back Transition -~
Back Transition
Type MNone El
Type 'Mone
Ahead Taper L] Mane
Ahead Tage Spirzl
Method Mone (] " Corve
Method Arc Ratio
Ahead Transition L3
Type Mone El
Feature -~
Feature Definition  Draft_DMNC El
MName DMC
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D. Geometry Complex

Complex Eﬂgﬂpfﬁex Append
By Element eaefine
} y; / Element

eometry Coriex = Task/ @
PES YA ETE
/ } \ Offset &

Complex

Horizontal Tapers -
By P Insert Fillet Task
i i. Complex By Element
) Create Complex Element El_léj
Method Manual E
Maxamum Gap Manuzl ) ‘—-—_t
Automatic
Feature »~

Feature Definition HA DESIGN CENTER LIN{=]

MName Proposed

1. Manual
a. Select elements in order one at a time
b. Note directional arrow when selecting
c. Once all elements are selected data point in a blank
area to accept
2. Automatic
a. Select the first 2 elements with directional arrow in the
desired direction
b. Complex will be highlighted. Data Point in a blank area
to accept
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When elements become part of a complex element, they retain their individual rule data
and element manipulators

2000.000

NB9"42'28"W
1358.319

#
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Criteria Equivalent: COGO — Store Graphics

Applications | Window MDT APPS  Subsuface Ltility Road Tools Help @ - _:\Fl # Use * | (Default
GEOPAK ] -
Training
Map k
| ROAD | ROAD Tools
ew 1, Default SURVEY ' _
A Project Manager
& %~ | A | DRAINAGE b
WATER SEWER p|  Active Chain Control
LAMDSCAPE p |  Hement Atributes
IPC AdHoc Attribute Manager
About GEOPAK
User Preferences
|_§eametr'_.r ¥ Coordinate Geometry
Design & Computation Manager Graphical Coordinate Geometry
Guantity Manager Layout Alignmerts Horizontal
Plans Preparation }  Design Multicenter Curve
DTM Tools | Store Graphics I |
30 Tools .
Cross Secti Auto Store Graphics
=i Subdivision Wizard
Lhilities
Layout Profiles (WPl Based)
bep Layout Profiles (Component Based)
Leqal Description
Differences ”
¢ Criteria doesn’t handle graphical spirals [ store Gra... (=] ]
e (Criteria is not dynamic Settings
In OpenRoads, stationing is a separate
command dob: | 341 Q
e Storing Criteria elements doesn’t create a Operator Code:
Graphic element P_CL3_COGO

¢ Criteria has no Design Intent Beginning Pairt: | P

Beqinning Station: | 500+00
Mode: [Complex Chain - |

ID Element | |  Store |

03/01/2018 10



locations

7 ii. Complex By PI
Constructs a complex linear element with curves based on user input of Pl

Curves can include transitions

Zero radius curves can be used to create angle points

Criteria Equivalent: COGO

1.

Locate and store PI points

Navigator(541)

2. Store curves

Select  Tools
Fid & B
.............. N

Add Element

Feature

MName

Descripy

1

03/01/2018

3. Store chain

11

Navigator(541)

Select  Tools

"\a_}(. Flid & B e

! L Paint -
Add Elerment
ame

Featu

-
i

Navigator{541)

Select Tools

X id & B9

5 + 1 Chain -
Add Elerment
ame Feature

| w | i |




{_{g iii.

Complex Redefine

Allows an existing complex alignment to be partially redefined by substituting

new horizontal geometry

e Preserves the original alignment name, preserving all rules built

off the original geometry
e All rules relating the alignment to other geometry (corridors,

terrains, etc.) need to reprocess to update

Criteria Equivalent: COGO

1. Locate/Relocate and store new PI points

[ Navigator(541)

Select  Tools

\il'(id@[;&?

! 4L Pgint bl
Add Element
ame Feat

curves

-

3. Recreate chain

m Store Chain From Elements

03/01/2018
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2. Update and store new

[ Navigator(541)

Select  Tools

Add Element

id & B e

MName Feature

1

Differences
In Criteria, existing elements
must be manually rearranged

to make room for the replacement

geometry

In Criteria, new elements must be

stored before they can be added to the

chain



| iv. Insert Horizontal Fillet
- Inserts a curve into a previously created element

e Works similar to the MicroStation Modify > Insert Vertex tool
e Suggested only for short complex alignments, stability of
command decreases

Tangency Rules
Remain in Effect

Mew Vertex

Criteria Equivalent: COGO
1. Locate and store new Pl

Navigator(541
I Navigator(541) 2. Edit preceding and following

curves

\\._l'( id & B [ {4 Navigator(541)

iﬂiﬂw Select  Tools
Add Elerment 3
ame Featu \ )tI ]d % [}?

Eemm_-u.:umﬁ_]
""""""""" Edit Element

3. Store new curve Mame Feature Description

Select  Tools

[ Navigator(541)

Select  Tools

4. Insert curve into existing chain

rm Navigator({341)
Select  Tools
%4nh@aﬁ
Blement ;[ Chain hl
MName Featu
PCL3

03/01/2018 13



= v. Append Element

Adds elements to the end of a previously created complex element

Note: In order for the command to work properly, additional elements must be added at the end
of the established complex element. Below is what happens when an element in added in the
middle of an established alignment.

Tangents
shortened with

MNew Arc

manipulators

N

PC ()
Fl ()
CC ()
PT ()
Radius:

Delta:

ree of Curvature (Arc):
Length:

Tangent:

Chord:

Middle Ordinate:
External:

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

Tangent Direction:

FT ()

0+00.000
9+24 471

Ba4+40.576
1920.000
51°25"16" Right
2°5903"
1723141

924 471
1665.891
190.086
210.973

M 89°2312.8" W
M0°3647.2"E
M 63740347 W
M 52°0203.5"E
M 37°5TE6.5" W

17+23 141

03/01/2018
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Plan View

5020-

50004 [™=
4980
4960
4940
4920

ol &l ol
NN SN

. & &

=
F & FEF A

Profile View



Criteria Equivalent: COGO

Horizontal Geometry Report

-
m Store Chain From Elements

p;
[ Navigator(541) = | __
Select Chain Mame: | P_CL_3 Element Selection
N & . N, 52524270000 Bement Type: |Point =
Flement List Point Mame:
Element [£ it | AR A
Eemen P CL 3 6CURP_CL 3 95PI . |« Add
Name == P CL 2 12CURF CL 3 135PI i
P CL3 P CL 2 14CURP_CL 3_171CUR 1
- P CL 2 172 SPIF_CL 3_20CUR =
P CL 3 215PIP CL_3 22CUR 3
P CL 2 25117 -
. [ Store Chain ]
Differences

In Criteria, elements can be
inserted anywhere in the chain

vi. Offsets & Tapers

Geometry Complex - Task

i

-E |

Replaces MicroStation
Mirror & Move Parallel
Commands

Replaces GEOPAK

Draw Transition Command

1 Single Cffset Entine Hlement
2 Single Offset Partial
3 Varable Cffset Taper

4 Ratio Defined Taper

Open as ToolBox

Plans Preparation

Draw Transition

Mirror\

Manipulate
O O
e e e

03/01/2018 15

Move Parallel




E. Design Intent: Rounding

e Affects bearing and distance rounding as well
e What effect rounding has on adjacent elements

1. CREATE BY P

1. Locate Pls X mﬁua?f?—
2. Complex By PI 1308-

A. Round 1% Tangent:

B. Round Middle Tangent:

C. Round Last Tangent:

D. Move PI:

E. Change Radius:

03/01/2018 16



gv 2 ARC BY POINTS

1. Line Segments
2. Arcs From
segment End Points

A. Round 1% Tangent:

B. Round Middle Tangent:

C. Round Last Tangent:

D. Move PI:

E. Change Radius:

03/01/2018 17



3. FROM PREVIOUS ELEMENT

1. Line Btw Points
2. Arc From Element
3. Line From Element
4. Arc From Element
5. Line To Element

A. Round 1% Tangent:

B. Round Middle Tangent:

C. Round Last Tangent:

D. Move PI:

E. Change Radius:

03/01/2018 18



@ @ 4. ARC BETWEEN ELEMENTS

1. Line Segments
2. Arc Btw Elements gW

e D.'s‘a“lf"
LA RS
=1 o ﬂ{l’r-'éui

A. Round 1% Tangent:

B. Round Middle Tangent:

C. Round Last Tangent:

D. Move PI:

E. Change Radius:

03/01/2018 19



Exercise 1: Creating a Horizontal Alignment: Complex By Element

1. Start OpenRoads using the Enhanced Workspace
2. Open file ComplexByElement.dgn
3. Set the Active Feature Definition to Draft DNC and toggle on Use Active

Feature Definition. Now all commands will automatically use this feature
definition

B2}

4. Select the Line Between 2 Points command

£ Horizontal Geometry

(] ¥ | S—

5. Click on Point PII for the start point

Enter Start Paint

Paint; PI1
Level: PS_Geom_Contral

6. Set Distance to 2000 and Line Direction to N 62 W
( ) Line | = 23

|"\

Distance 2000.000
Line Direction NE2°00'00"W
Feature -

Feature Definition | Lze Active Feature

Mame OMC

03/01/2018 20



7. Data Point to accept

8. Select the Arc From Element command to create an arc from the existing line
segment

<. Horizontal Geometry
alh @Y
W o

- AN/

oya ) e

L4 H

3 & A LSlmpIE Arc From Elemn Entl_
R — P -
9. Select the line segment you just created
% Arc From Element |¢l
Offset 0.000
Trim/Extend Back El
] Radius 1250.000
[C] Arc Length 750.000
[ Sweep Angle H223g"
[C] End Tangent Direction N30°3721"E
Hand Counter Cloclkwise El
Back Transition ~
Type None El
Feature L]
Feature Definition Use Active Feature
Name DMC

10. Set Offset to zero

03/01/2018 21



11. Snap to the end point of the line segment for the arc start point

Line: OWC

Mo Active Profile
Level: Default

12. Set Radius to 5000

13. Enter 2850 for Arc Length

L

) | Define Arc Length |

o

5000

s

Arc Length

=5
2]z

Jp—

T

14. Set Trim/Extend to Back

15. Data point to accept

16. Select Simple Line From Element to create a line from the existing arc

£

_ Horizontal Geometry

QL m e Y

-+

W—.p—+~.a

T I W, O
[ Simple Line From Element l_
L

03/01/2018 22
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17. Select the previously created arc

18. Select the end point of the arc as the Start Point

Enter Start Point

Arc From Element: DNC
Feature: Draft_DNC

Mo Active Profile

Level: PS_z - Construction

19. Set End Distance to 3500

-

%) Simple Line From | = J

Z%

Trim/Extend Back
End Distance 3500.000

Feature
Feature Definition |Use Active Featurs

MName DMC

[=]

~

|Ert5r End Distance

End Distance

-~
-

20. Set Trim/Extend to Back

21. Data point to accept

22. Select the Line Between Points command to create a line between the existing

line segment and the 2" point

23




23. Create a segment between the end of the previous line segment and point PI2

24. Select the Arc Between Elements command to create an arc between the last 2

line segments

£ Horizontal Geometry

1I'i'
W ¢ o

E =Ny J,

" e
.4

RO /7 &, 2]

PR
ﬂf’fz.?‘ﬁfi\-rr
-7V

BH vertical Geometry

£ Terrain Model

i - B T

25. Select first element.

-~y
4

L,

al ‘2 ¥ e @ ¢

mEEA

™y Mg
1 Simple Arc

[ %]

Spiral-Arc-5piral
Taper &rc Taper
3 Center Arc

2 Center Arc

|wn

AR T AD
[N

L=3]

Arc Between Elements

Locate First Element <Alt= to Pick Components
of Complex

03/01/2018
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26. Select second element.

Feature: Draft_ DNC
Mo Active Profile
Level: PS_z - Construction

|L:-:§t5 Second Element |
Line: DWNC4

27. Ahead and Back Tapers and Transitions should be set to None

Back Taper

Method Mone

Back Transition

Type MNone
Ahead Taper
Method Maone

Ahead Transition

] » 1] » 1] » [«] »

Type MNone

28. Set Radius to 3500 and select the upper Construction Sector

i Select C

onstruction-Sector

—

)

25



29. Set Trim/Extend Option to Both

|Trin'.-'E:-r.t5r: Option
Trim/Extend | Both

Maone
Back

-
IButh

30. Data point to accept

(Il p0osSE

31. Select the Complex By Elements command to create a complex alignment from
the geometric elements you just created

£ Horizontal Geometry
™ - _) P
a 5 ¥, e @ #
R +

_Q_ +¢

El SN 2 N
& e Lo L

RO /7 0B Dy

* ¥

|| S e

[
S d{ Complex By Elernents ]
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32. Set Method to Manual, Feature Definition to HA DESIGN CENTER LINE and
Name to Proposed

”
(E"} Create Complex Element @_Iﬂ

Method Manual El
Maximum Gap 0.033

Feature ~

Feature Definition  HA DESIGN CENTER LINE =]

MName Proposed

33. Select the alignment segments in order from Right to Left. Make sure the
directional arrow is pointing to the leftt

Interval
&

|Locate First Element |

Complex Element: DNCE
Interval
Feature: Draft_DNC

i i Mo Active Profile
E;Fg&}l@ﬂm Level: P5_z - Construction

03/01/2018 27



34. Once all elements are selected, data point to accept

.*.
000 D0SE

3500.000

35. Select the Line From Element command to create an approach alignment
perpendicular to the mainline alignment

P
f"__“;. Line From Element EI_IQ

Offset 0.000
Trim'Extend  Mone El
Skew S0 00"

Start Distance (0.000
[[] End Distance -200.000

Feature L3

Feature Definition HA ALT .P-.F‘F‘HDﬁdzl
MName Side Road

36. Set Feature Definition to HA ALT APPROACH.

03/01/2018
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37. Change Name to Side Road

38. Select the Proposed alignment

\Q—-

|L:-:§t5 Element <Alt> to Pick slement in

Complex Element: Proposed
Feature: HA DESIGH CENTER LIME
Mo Active Profile

Level: P_Alignment_Design_Chains

39. Set Offset to 0

40. Snap to the midpoint of the first tangent section as the start point

Enter Start Point

Complex Element: Proposed

Feature: HA DESIGHN CENTER LINE
Mo Active Profile

Level: P_Alignment_Design_Chains

41. Set Skew to 90

42. Data Point
43. Hit the left arrow key and set the Start Distance to 0.

44. Set End Distance to -200/200 (whichever causes the alignment to display on the
left side of the mainline alignment)

.

P
|Enter End Distance |
End Distance C?j_‘h‘"

03/01/2018 29



45. Set Trim/Extend option to None.
46. Data point to accept

47. Close the file
Exercise 2: Creating a Horizontal Alignment: Complex By PI

1. Start OpenRoads using the Enhanced Workspace

2. Open file 8541000RDALNO003.dgn

3. Select the Line Between Points command

-

.70
* * e

= (_I Line Iigetween Points l.} E

4. Set the Feature Definition to Draft_DNC

5. Sketch in the 4 tangent roadway segments based on the surveyed pavement
markings, using the Line Between Points command

T =
6. Using the element manipulators, extend the line segments so they overlap and
create PIs. (They do not need to intersect exactly.)

Trim'Extend

03/01/2018 30



7. Turn off the E_Road_RR_Misc_PavementMarkings level in the
8541000RDEFF001 file so those lines aren’t accidentally selected when
creating the complex

8. Select the Complex By PI command to create an alignment based on the tangent
intersections

<. Horizontal Geometry
Fa : a7 P
a i[a o i @ Z
Yal \1-

W g W

S I, .}__.,

]

RO f’"(:. ) ﬂr:ﬂ?

TN
A z .?§J L\.—r'r -\" t"‘;

5 Complex By PI

9. Set Feature Definition to HA DESIGN CENTER LINE and Name to Proposed

10. Select the beginning of the right line segment (right end point)

03/01/2018 31



"™ Enter First P |

Radius | [EE] @j
Line: DWNC3

Feature: Draft_DOMWC -
Mo Active Profile

Level: P5_z - Construction

11. Set Radius to 1450

12. Select the 1°t and 2™ PIs in order

NB89°2512"W

-

1222 349 |Enter Next PliBack Radius
Radius &80
‘{bEt?

13. Set Radius to 1950.

03/01/2018 32



14. Data point the next PI

D

L
u

N89"25"12"W

2559.222

15. Set radius back to 1450

16. Data point final PI

17. Data point the end point of the last segment

18. Reset to end command

NB89°25'12"W
2559.222

03/01/2018 33



Exercise 3: Editing a Horizontal Alignment: Complex Redefine

1. Start OpenRoads using the Enhanced Workspace

2. Open file 8541000RDALNOOI-Redefine.dgn

- Arc Between
Tangent Segments

N

3. Set the Active Feature Definition to Draft DNC and toggle on Use Active
Feature Definition

Remove Reverse
Curve

B2}

Construct alternate geometry:

4. Select the Arc Between Elements command to create new transition arc

E ™ N

1 Simple Arc

2 Spiral-Arc-5piral

2 Taper Arc Taper

3 Center Arc
2 Center Arc

Arc Between Elements x

Jwn

IR

L=

i

DOpen 'Arc Between Elements' as Toolbox

03/01/2018 34



5. Ahead and Back Tapers and Transitions should be set to None

Ahead Transition

Back Taper LS
Method None [=]
Back Transition -~
Type Mone =
Ahead Taper ~
Method None [=]
Ea

[=]

Type MNone

6. Press the <Alt> key to pick components of the alignment instead of the entire

thing
| — |

Locate First Elemeng <Alt= § Pick Components

of Complex u

Locate First Element <Alts to Pick Complex Only Will Not Select
the Entire

COnly Components Of Complex Ruled Elements C |

Allowed omplex
Element Now

Note: Hitting the <Alt> key toggles the active setting to the second choice in the prompt.

7. Select the two tangent line segments shown above
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8. Set Radius to 10000 and choose the upper Construction Sector

1
i I
1

=

Radiusi (]

s 1

|55I5:t Canstruction Sector |:
1

1

1

Note: If the arc sweep is in the wrong direction, press <Alt>

Arc Between Elements > Enter data point to select the construction sectorf<Alt > no loop |

L=598?5_132

JSE|ECt Construction Sector |_

Radius )

9. Select the Simple Line To Element command to create the extended tangent
connecting the existing alignment to the new arc

10. Select the new arc

Locate Element <Alt> to Pick element in

Fillet: DNC

Feature: Draft_DMWNC

Mo Active Profile

Level: P5_z - Construction
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11. Select the PT of the previous arc as the end point

PT of Arc

Enter End Paint

Skew ! T

Complex Element: P_CL_3 =

Feature: HA DESIGN CENTER LINE | =~

Active Profile: P_CL_3 PROF H
Level: P_Alignment_Design_Chains

12. Set Trim/Extend to None

13. Data point to accept

14. Select the Complex By Element command to turn the new geometry into an
alignment. (It can’t be used to redefine as separate elements)

15. Set Method to Manual so the command doesn’t pick up the existing alignment

16. Set Feature Definition to HA ALT X

17. Select the new arc followed by the new tanget. Order is important. Make sure
the directional arrows point to the left

Locate First Element

Fillet: DMC

Feature: Draft_DNC

Mo Active Profile

Level: PS_z - Canstruction
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18. Data point to finish command
o

19. Select the Complex Redefine command to replace the reverse curve with the new
geomelry

< Horizontal Geometry

20. Select P_CL_3 as the complex element

-

||_C-CEtE Complex Element |

Complex Element: P_CL_3

Feature: HA DESIGHN CENTER LINE
Active Profile: P_CL_3 PROF
Level: P_Alignment_Design_Chains
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21. Select HA_ALTX as the Element Redefining Complex

M

@

|Locate Element Redefining Complex |

Complex Element: HA_ALTX —
Feature: HA ALT X

Mo Active Profile

Level: P_Alignment_AlternateX_Chains

22. Wait Patiently. When the programs crashes, retry. IF that doesn’t work, abort,
run KillTask, and reopen 8541000RDALNOOI- Redefine.dgn.

Redefined
Complex

Geometry No
Longer Part
of Alignment

23. Close the file

Note: This command will affect any profiles associated with the alignment. Suggested to Lock
(Deactivate Rule) profiles before using.
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Exercise 4: Lengthening a Horizontal Alignment: Append Element

1. Start OpenRoads using the Enhanced Workspace

2. Open file 8541000RDALNOO3 - Append.dgn

3. Select the Arc From Element command to place an arc tangent to the last line
segment

£ Horizontal Geometry

T ;"?_ \‘\] [Arc From Element l

4. Set the Feature Definition to Draft_DNC

5. Select the Proposed alignment

|L:-:§t5 Element <Alt> to Pick element in |

Complex Element: Proposed
Feature: HA DESIGN CEMTER LIME
Mo Active Profile

Level: P_Alignment_Design_Chains

6. Set Offset to 0
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7. Select the end point of Proposed as the Start Point

. Complex Element: Proposed
- Feature: HA DESIGN CENTER LINE

g Mo fctive Profile
Level: P_Alignment_Design_Chains

9. Set Arc Length to 400

10. Set Trim/Extend to None

11. Data point to accept

12. Select the Append Element command to add the arc to the Proposed alignment
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13. Select Proposed as the complex element

14. Select the new arc to add it to the alignment

/

15. Close the file
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Exercise 5: Creating Edge of Pavement Linework: Offsets & Tapers

1. Start OpenRoads using the Enhanced Workspace

2. Open file ComplexByElement - Offset.dgn

3. Set the Active Feature Definition to Road_EdgeOfPavement and toggle Use
Active Feature Definition ON

4. Select the Offset Single Entire Element command to create the non-
transitioning, right edge of pavement

L}

L]

< Horizontal Geometry —
a Ia o, g @ ¥
'..-I' \+

."q}_l_w

AT LAY
Y

[ Single Offset Entire Elernent }

5. Select the Proposed alignment

ocate Element <4lt> to Pick element in |

=
Complex Element: Proposed
Feature: HA DESIGN CENTER LINE pm]
Mo Active Profile
Level: P_Alignment_Design_Chains
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6. Set Offset to 20

|Ertsr Offset |
Sifzet. | EIEY &

7. Leave Mirror option No.

8. Data point to accept

9. Zoom in to the Approach alignment
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10. Select the Single Offset Partial Command to create the approach edges of

pavement
=7 N]
—
AN T A {1@"715
. . H [
SNy Vl [ Single Offset Partial |

11. Select the Side Road Line
12. Set Start Distance to 25

13. Set Offset to 12

14. Press <Alt> to Lock To End for the End Distance

-
-

. |
|End Parameters J&Alt= Lock To End | |

Distance:End Eihﬂ-l-lm—” 4

15. Set the Mirror option to Yes

16. Data point to accept
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17. Select the Variable Offset Taper command to create to taper for the auxillary

lane
T2
A2 AT ARREE
5 dj 7;; V I [ Variable Offset Taper }

18. Select the Proposed alignment
19. Set Start Offset to -20 (<Enter> to lock. Do not data point)

20. Snap to the start point of the Proposed alignment for the start point

Start Parameters - <4lt> Lock To
Start

Start Offzet i 4

21. Set End Offset to -32

|Er: Parameters - <Alt> Lock To E |
End Offset (‘Ej 4p

22. Set End Distance to 300 (Left arrow)

23. Set Mirror option to No
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24. Data point to accept

25. Select the Single Offset Partial Command to finish the auxillary lane

s —
{72 57 JElE
3 »fﬂg_-"‘f VI [SmgleDFfsr:tPartial]

26. Select the Proposed alignment
27. Set Offset to -32 (<Enter> to lock. Do not data point)

28. Snap to the end point of the tapered EOP just created

% arameters - <Altslock [
To Start

Offset: B A
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29. Snap to the approach EOP as the end point

|Em: Parameters - =dlt> Lock To End |
Distance:End Distar:s_‘h"m_ | [ |4

T ==

30. Change the Mirror option to No

31. Data point to accept

32. Select the Ratio Defined Taper command to create the right turn lane taper
| JEZEE

A LAY - AN KE
s| 7 Y —

[ Ratio Defined Taper l

33. Select the Proposed alignment

34. Set Start Offset to -32
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35. Snap to the end point to the right edge of pavement on the approach

|51;rt Parameters “<Alts Lock To 5t|
/Start:lfrsetl- | .r:;?;jh*li""-.

T

36. Set Ratio to 1:25

37. Set Length to 300

End Parameters - <4Alt> Lock To'Erd

Distance Length | . & 4

Y

/N

38. Set Mirror option to No

39. Data point to accept
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F. Geometry Modify
Start Station

Geometry Modiﬁ,r...@

Add Station
Equation

Exercise 6: Stationing

1. Start OpenRoads using the Enhanced Workspace

2. Open file 8541000RDALNOO?2 - Offset.dgn

3. Select the Start Station command

< Horizontal Geometry
a Ia o, g @ ¥
.'-..II _Q_ +¢+

E /N 2 N

i O ft‘ 3 "}r ﬂr
T2 ™

IF v =

B V{ start Station fry

4. Select the Proposed alignment
5. Set Start Distance to 0

Note: Start Distance is the distance from the beginning point, along the alignment,
to the location where the Start Station is applied
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6. Set Start Station to 50+00

-
§) Define Starting St... Elilg

Start Distance 0,000
Start Station  50+00

7. Data point or <Enter> to accept

8. Select the Add Station Equation command to insert an equation

£ Horizontal Geometry

e/ N, Y N
RO /7, 2]
T 2

B8 "-"'3"'“'35{ Add Station Equation l_

9. Set Back Station to 98+50.00

34—
|Locate Back Station \
Back Station e
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10. Set Ahead Station to 97+85.10

(i’j, Add Station Equat.. | = 2 |

Ahead Station  97+85.10 *’.’_
Back Station

58+50.00 R1

Distance 4850.000

11. Data point or <Enter> to accept

0.000 S85°2%gIW

3500.000 : 00
A SEDJQ'S 7o

ZH 0 L"E‘E*i%a
LM 00'05+86

§
$

12. Close the file
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2. Horizontal Geometry Reports

" Analysis & Reporting

d2 1727V PP 7

Horizontal Geometry

File Tools Help

““mdthgmdtshares'\Helena%Cadd StdORMOPENROAD S en'

5] CivilGeometry

----- @ Alignments TolLand XML xsl

----- @ Haorizontal Alignment Area xsl

----- @ Horzortal AlignmertCheck Integrity xsl
----- @ Harizontal AignmentControlLine Data Table xsl
----- A{] HorizortalAlignmentCurveDataTable xsl
----- @ Horzortal Alignmert Curve Set Review xsl
----- @ Harizontal Aignment Interval Oy xsl

----- @ Horzortal Alignment Interval 7Y Z xsl

----- @ Haorizontal Alignment Length xsl

----- @ Harizontal Aignment Review xsl

----- @ Horzortal Alignment Review ASCI| xsl

----- @ Haorizontal Alignment ReviewWith P xsl

Repot | || %] Horizontal Aignment Review_MTDOT X5L
] Bentley Civil Report Browser
File [Tools | Help )
e Style Sheet Root..
=
[ Fermat Options ﬂ

o= Mode 111F'grt33:{:|5'.|::r1 - Format
Blevation: Hep
Angular: Degrees .] lﬂ v] lddd"mm'ss.s" v] [] Include Angular Suffix
Slope: [0.12 -| [s0% -
Use Atemate Slope f Slope Exceeds: 0.00%

Altemate Slope: [ﬂ_12 vl [54]‘3’. 'l
Linear:
Station: ’ﬂ.'l? ,l ’55*5555 ,l Delimiter:
Acres/Hectares:
Area Units:
Cubic Urits: _ 01 | [CJConvet to Cubic Yards
Direction: [Bearings v] lﬂ v] lddd“mm'ss S
Face: [F{jght Face vl
Vertical Observation: [Zen'rth .l
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Exercise 7: Copied Centerline Alighment

1. Start OpenRoads using the Enhanced Workspace
2. Open file 8541000ROMAPO0I.dgn

3. Reference 8541000RDALNOO0S.dgn into the file

] References (1 of 1 unigue, 1 displayed)

Tools  Settings

R R YD <

St ¥ 5 File Name

Madel

1 2541000RDALND0T.DGN

Default

4. Zoom Extents

B View 1, Default
=R - SR A §

-

] QR

=5 =R
FER=I=IEE A

5. Select the Single Offset Entire Element command to create a ruled copy.

Horizontal Geometry
a2 ¥, e @ ¥

| +
| - 8
»

i

Ll

b
v e

A

E | L
RO /7 G
. O
Ar’?f;rfi: e W*{f
8.7 W
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6. Select the Road Design alignment P_CL_3
7. Set Offset to 0

8. Choose Feature Definition MDTSTandard.ddb > Roadway > Alignments > HA
RIGHT OF WAY CENTER LINE

r
O mEx“Ef?:'ENTEHl LﬁE| - l-ij:'df
HA EXIST RAIL ROAD CENTER LIN
Offset HA PED A
Mirror HA PED B
HAPEDC
Feature HAFED D
Feature Definition :i ﬁﬂg g
MName HA RAMP C
HA RAMP D
\ HA RAMP E —E
HA RAMP F
=

9. Name the offset RO_P_CL_3 to match the Road Design Alignment

¢
@ Single Offset Entire Element (5= e

Offset: 0.000
Mirror [l
Feature L

Feature Definition 1A RIGHT OF WAY CENTER LINE[ =
Mame RO_P CL_3

10. Leave the Mirror option unchecked

11. Data point to accept

12. Turn off the reference 8541000RDALNOOS. Do NOT detach the reference.

=8 8541000ROMAPDOT.DGN, Default
Ly 854100 OpenDialog  Fault

Atach...

Detach
| v | Display
ITgnap
MName |v Locate
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End Offset

Complex Elernent: RO_P_CL 3

Feature: HA RIGHT OF WAY CEMTER LIME
Mo Active Profile

Level: P_Alignment_RW_Baseline_Chains

500+00810 R1

Start Offset /“ v

13. Select alignment RO_P_CL_3 and select the ruler icon from the context
sensitive menu.

14. Select the Lock — Deactivate Rule option (closed padlock) to disable the update
ability of the alignment

% 5 e ] >

@

0)

(8 Lock -

j3 E azctwate

15. The alignment is now locked. It will not update until unlocked.

+“— Inputs Cannot
be Changed

Grips &
Manipulators
are (zone
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16. Open file 8541000RDALNO0S.dgn

17. Change the radius of the last curve to 3500 so it no longer matches the
alignment in the ROMAP

2000.000

18. Open file 8541000ROMAPO01.dgn

19. Turn on the display of the 8541000RDALNOOS reference

= @ 854 1000ROMAPDOT.DGN, Default
al 3541 000RDA Open Dialog
Attach...
Detach
Diigplay

20. Zoom in to the first curve

P_CL_3

<«

VA

RO_P_CL_3
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To Update the Copied Alignment:

21. Select RO_P_CL_3 and select the Unlock — Activate Rules from the ruler icon
on the context sensitive menu. Now the alignment is manipulatable.

b
/ E Unlock - Activate Rule

3

of

22. With RO_P_CL_3 still highlighted, select Replace Reference from the ruler icon
on the context sensitive menu to re-establish the relationship between the 2

alignments
~EBH, % =] X
Te— S

%L?JED
|

Replace FlEferencE]

L%

23. Select P_CL_3 as the replacement element

\%s Replacement Element |
-~

Complex Element: P_CL_3

Feature: HA DESIGN CENTER LIMNE
Active Profile: P_CL_3 PROF
Level: P_Alignment_Design_Chains
Ref: 1 (8541000RDALNDDT.DGN)

24. Relock the updated RO_P_CL_3
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