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Course Prerequisites

The following is a list of requirements that must be met by a student before
entering class:

v MicroStation experience
\' A basic understanding of the InRoads environment

\ A basic knowledge of the components of vertical alignments




Introduction

In this class we will learn multiple ways of creating a vertical alignments and
annotating them. The alignments will be used to create profiles. Design criteria for
creating vertical alignments will not be covered in this class.







Vertical Alignments

Chapter 1

Vertical Alignments

Introduction...

This chapter will demonstrate the multiple tools available to create a vertical alignment.
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D2 Vertical Alignments and Profiles

Type AZ=0, tag view and turn depth lock on.

Bring up the locks toolbar, if it’'s not up already.

sUnmamed > - | & £ WK | B < |5IJ+_'JL'J'|

Turn on Write, Station and Report locks. Pencil, or Pen with Delete Ink may be
used. Using Pen mode without Delete Ink activated will allow multiple graphical
displays.

% A Geometry Project can also be created by going to File > New or type Ctrl + N
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Vertical Alignments

Vertical alignments are either chorded (PVI's at an interval with no vertical curves), or
created with tangents and vertical curves.

Vertical alignments can be created utilizing many different methods. It is very important
that the designer know what the alignments will be used for in construction as well as
design before alignment creation, as the accuracy and precision of the model can be
affected by which method is chosen.

Open File
Open file 123456 _fea_rwy_pro.dgn +~ Rename Document
Attach (or display) the reference file Rename |
123456 fea_map_pho.dgn from the Document
Photogrammetry folder. Fit your view. Name: [123456 fea_my_pro dan
Open Inroads Description: ITlaining File for Profiles
File Mame: I‘lZELEE_fea_n':}-J:um.dgn
Go to DOT Apps > Inroads
Open or Create Project Default ok | cenes )

Open a Geometry Project

A Geometry Project is a file that will contain all of the horizontal and vertical alignments
along with the superelevation associated with the alignments. (Superelevation is a
function of the horizontal alignment.)

Right click on the words Geometry Projects in the SelectCAD dialog box and go to
Open

™ Bentley InRoads 2004 Edition [_ O]
Fle Suface Geometry Drainage Survey Ewvalustion Modeler Drafting Quantties Tools Help |
<Unnamed: - _ B £ y | g |5'J-l;—0' |

Geometry Project Name | Descript... | File Name
(== | Default

Mew...

Active...

B2 Defaul

Delete All

| Surfaces Gar Empty Al ctions 4 | »
B « |

w =

Edits & vertical element
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D2 Vertical Alignments and Profiles

% Usethetoolbars. Under Tools > Customize >, bring up the View Geometry, Verti-
cal Curve Set, Vertical Element, and Profile toolbars
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Vertical Alignments

Open the alignment document 123456_dat_rwy_.alg.

Display the horizontal alignment View the horizontal alignment sr_exist (Geometry >

View > Horizontal Alignment).

Open Surfaces

Load the original ground surface 123456 _fea_map_pho_og.dtm and check the box for

“read only”.

Create a Vertical Alignment from Surface

A Vertical Alignment from Surface is created fromk

an existing horizontal alignment when the soft-
ware places a point of vertical intersection (PVI)
wherever the active horizontal alignment crosses
triangles in the active surface. The software also
places a PVI at stroke points on curves. It then
takes the elevations of the PVI's from the active
surface and creates a new vertical alignment.
Then it attaches the new vertical alignment to the
active horizontal alignment.

Go to File > Import > Geometry.

Surface: 123456 _fea_map_pho_og.dtm
The selected surface becomes the active
surface, and it must be a triangulated sur-
face. Specify the surface name (if not al-
ready active) as the original ground sur-
face.

Vertical Alignment:
Name:

From Graphies | A5zl | MR ] 125

Wertical from Surface I

Surface:

I123155_fea_mapjho_og.dtm j Fophy I

— Vertical Alignment

Mame: |3r st

Description: Isr over og Styles... |
B [Defaut =

Help |
— Target
Horizontal Alignment: Isr exist j

™ Horizontal Offsst: I 0

r Points of Vertical Intersection

¥ Interval: 2.0000

I Tolerance: | 0

Closs |

Name the new vertical alignment (sr_exist).

Description:
Give it a description (sr over 0g).
Style:

Set the style to AC (style for existing alignment).
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D2 Vertical Alignments and Profiles
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Vertical Alignments

Target:
Horizontal Alignment: sr_exist
Specifies the horizontal alignment that the new vertical will be associated
with. The selected horizontal alignment becomes the active alignment.

Horizontal Offset: Off

This specifies the distance that the new vertical alignment will be offset
from the active horizontal alignment. If you use the default setting of zero
or leave it off, the vertical alignment will be in the exact same X,y,z loca-
tion as the horizontal alignment.

Points of Vertical Intersection:

Interval: not less than 3 (meters)

This specifies the interval at which PVI's are inserted into the vertical
alignment. If the horizontal and vertical alignments are imported together
from graphics, the PVI interval would not be an option.

Tolerance: Off

This calculates horizontal curves according to the defined chord height.
When the interval option is activated, this option is not available and vice
versa.

Apply
The dialog box remains active after you click Apply. The prompt informs
you of Successful Completion.

The new vertical alignment is created and appears in the SelectCAD dialog box.

F™ Bentley InRoads 2004 Edition [_ O[]
Fle Suface Geometry Drainage Survey Evalustion Modeler Drafting Quantities Tools Help |

<lnnamed > = | @3N )r;_y'| - |.=.*.‘E|
Mame I Type | Description I By
E% Geometry Projects sr_e:-:ist Wertical Alignment  srowverog Ima
F-E= Default
=] 123456_dat_rwy
i-fa Cogo Buffer
EE sr_exdst
i ] sr_eodst
i f td_prop
T w_prop

5 Sufaces 2 Geomety |88 Ty 4| v .| |

Ll
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D2 Vertical Alignments and Profiles
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Vertical Alignments

Create a Profile

Create Profile is located under the Evaluation menu of InRoads, or it may be

found in the Profile toolbar. Load a preference. There is a preference for

every sheet scale at a vertical exaggeration of 5, plus one for a one-to-one
profile (_1xv). For this exercise, load the ny_250_1xv preference. This will set the
grid, text, and title variables for the profile.

The Main tab is where g Sais
yOU Choose the type Of Main lNethrk] Features ] Cuntn:nls] Oiffsets ] Title ] Legend] Grid ] Fues ] F{epurt]

rofile you want, turn
gn the ﬁurfaces you B ndow ard D=4 o Aroment: [— . = Jetre
want to see on the setiEme: for cus & “r'm

rofile, name the pro- - Hel
IPiIe set, and choospe Pl _ e |
the source of the pro- s ASCHHe:
file. A profile may be |

. " Metwork

made from an align-
ment, from a graphical
element in the design S e
file (graphics), from Display | Surface | Mame | Color |
two or more points se- | [l Defaut defaut 0
lected in the design FHAEEfen mep pho o efadt U Al
file (multipoint), from a None
ASCII file. For drain-
age profiles, the St
source is set to Net-

work, and the software Aoy | Preferences. . | Close ‘
reads the *.sdb data-

base to create a pro-
file.

Usually, the Create window is set to Window and Data, but you can create an empty
profile window by choosing Window Only.

It is worthwhile to name your profile sets, since you can have more than one profile in a
design file, and you will need to distinguish between them. If annotating one of these
profiles, for example, you would have to select the profile that you would want to anno-
tate by selecting the set name. If you do not select a set name, InRoads will increment
the set name from the alignment numerically.
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D2 Vertical Alignments and Profiles

* Alignments should be created to station South to North and West to East, for

main line roads, and from the mainline out for side roads.
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Vertical Alignments

The Network tab is used paE=

for creating drainage pro-
file from the Storm &
Sanitary database file
only (*.sdb).

The Feature tab allows
you to filter (with Filter
Lock on) the features you
want to display which ei-
ther cross your profile
(Crossing Features), or
do not cross it (Projected
Features). You can se-
lect all or none. If you
choose to display pro-
jected features, you are
allowed to select a band-
width, a width on either
side of your alignment, to
limit the features dis-
played.

The Controls tab allows
you to limit the stations
and elevations of the pro-
file, change the exag-
geration of the axes, di-
rection of the profile, the
window clearance, show
data outside of the profile,
display the planimetrics,
and set drainage network
parameters.

The elevation and station
toggles are helpful in lay-
ing out profile contract
plan sheets, because
they limit the size of the
profile window, and the
selections may be saved
in the preferences.

-
DD105
e Ii
™ Projected Features
-
MName | Style \ﬂ ﬂ
li
Include Features:
o
T
=i e |

B

Aophy Preferences ... | Close |

Main ] Network] Features Controls ]Oﬁsets ] Title ] Legend I Grid I HAues I F-!eport]

Limits Exaggeration
[ Blevation Vertical: 1.000
Henzontal: (1 ooo
Help
Direction
I Station {+ |eftto Right
J " PRight to Left
J Window Clearance
Iv| Apply
P Tap: 2 0000
~ Battem: | 0000
[ Display Planimetrics
Efls
" Show data outside elevation
HFophy Preferences .. Close
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D2 Vertical Alignments and Profiles
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Vertical Alignments

The Offsets tab allows
you to create a profile

Main | Netwcurkl Features | Controls  Offsets |Trtle | Legend | Grid | HFuzs | F-!epu:urtl

that is offset from the e
source (alignment, etc.) 23456 fe2 map_phdi
r Symbalogy
Ohject Offzet MNamed Symbology Caolar

[] Offset1 0.0000 Default [] =] &l

[ Offsst2 0.0000 Default [ ]

[ Offest? 0.0000 Diefault [ ]

[ Offest£ 0.0000 Diefault []

[] Offset® 0.0000 Default [ ]

[ Offests 0.0000 Default []

[] offset 7 0.0000 Diefaut [ ]

[] Offest? 0.0000 Diefault [ ]

[] Offsets 0.0000 Default []

[] Offset 10 0.0000 Default [ ]

[ Offset 11 0.0000 Default []

[] offset 12 0.0000 Diefaut (1 =

[ Offest 12 0.0000 Diefault []

[] Offest 14 0.0000 Default (1 =]
Edit... | Surface Properties... |

Aophy Preferences ... | Close |

The Title tab has its
symbology set by the
preference, but you can

P i |

Main | Networkl Featuresl Controls | Offzcts  Title |Legend | Grd | Bxes | Heportl

put a title on your pro- T Tae: sk EXisT]
file, using capital letters. | = [ F=e=r=n
% Automatic

= Manual ﬁl

— Symbalogy
Ciizplay | Object | Mame | Calor |
] Texdt [
1 Box |

Edit...

| Fophy I | Preferences.. I Cloze |
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D2 Vertical Alignments and Profiles

Do not move a profile set once it has been displayed. You can delete the profile you
created, then re-generate a new profile set in a different place.

A profile is a graphic group. To delete the whole profile at once, make sure that Graphic
Group lock is on.

Profile annotation is graphic group. To delete the annotation all at once, make sure that
Graphic Group lock is on.

Chapter 1 - Page Number 15



Vertical Alignments

The Legend tab allows you to place a legend, which is generally not used in the con-
tract plans. The Legend, Grid and Axes tabs are set by the preferences. They can be
modified by the experienced user on a case by case basis when necessary. The Grid
tab sets the grid clipping and symbology, and the Axes tab sets the grid spacing, sym-
bology and labeling of the profile window.

The Report tab allows ElFr iy
yOU to create two types Main ] Network] Features I Corrtrols] Offsets ] Title ] Legend I Grid I fxes  Report ]
of reports on your pro- : )
i [ Generate Station, Blevation, Offset Report
file data. If Report 4
.
Lock is on, these re-
ports also appear on fid Help
your screen. " Generate Station, Elevation Report
l—
-
HFophy Preferences .. Close

Once you have your preference set, check your Controls tab (station and elevation
should not be set), and check the Main tab to see that you've selected the alignment.
At this point, we will not be displaying features.

Tag Apply. You will be prompted to select a point on the screen at which the profile
will be displayed, beginning at the lower left corner of your profile. What you see is the
horizontal alignment projected over the original ground surface. This is a

chorded alignment. |:ﬁ

Then make sure the sr_exist is the active vertical alignment, and View Active
Vertical Alignment (View Geometry toolbar).
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D2 Vertical Alignments and Profiles

PREFERENCE SCALES:

Preferences which include a scale factor will be selected to be placed with the global
scale at a factor of 1. For example, Create Profile has several preferences to choose
from, such as ny_250. This preference will automatically apply the necessary settings
for a 250 scale profile.

For preferences that do not have a scale factor attached, these preferences have been
created at 100 scale. A global scale factor must be applied to change the scale. For
example, to View Geometry Annotation on a 250 scale profile, the preference will be
ny_proposed and the global scale factor must be set to 2.5.
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Vertical Alignments

=x== You can see the PVI's, P View Vertical Annotation
1
= droppeld t;at the Bohmeter Main | Paints I Curves I Tangents I Sight Distance I Affes |
interval, by using the View s 1
: " Agrment: PSR - | + Hel
Vertical Annotation tool. Selecta | . j B
preference (ny_existing), and make — "
sure the correct alignments are in ' s =|#
the windows. The preference will o
. . miLs
set the parameters in the Points, I Station
Curves, Tangents, Sight Distance, star: B TO00 0

and Affixes tabs (because there is
no scale factor attached to the pref-
erences, you must first apply a factor
of 2.5 in the global scale factor).

Sleeer FEEN

Apply | Preferences. . I Close

If you zoom in, you'll see that the vertical alignment has a PVI at every 3 meter interval,
which is how it was created from surface. (These interval PVI's may not necessarily
match the intervals of hard pavement shots taken in the field)
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D2 Vertical Alignments and Profiles
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Vertical Alignments

Modifying the Vertical Alignment

View the proposed vertical alignment sr_prop, which is a coordinated align- @ ‘
ment. To make a smooth transition between these two alignments, the over- :
lapping PVI's of the vertical alignment from surface may be deleted. The De-

lete Pl icon from the Vertical Curve Set tools may be used to do this. Make sure the
sr_exist alignment is active, as the active alignment is the one that the commands will
be acting on.

*™ Delete Vertical Pl !El Using the Distance and Constrgint options on
» ) the dialog box, you can dynamically control
BpEInEs the position of the screen cursor while using
I Distanced [0.0000 Close | this command. The cursor position is filtered

by the Distance value you provide. If the Dis-
tance checkbox is not selected, the distance
value is determined by the active vertical
alignment. They determine the length of the
vertical curve that may be associated with the PVI's.

Coanstraint; ILEngth af Curve j Help |

Tag Apply. Select the element on the vertical alignment you want to delete. The se-
lected vertical Pl and any elements affected by the deletion flash to indicate the extent
of the change. You are then prompted to accept or reject his element. When you ac-
cept the element, the vertical PVI is deleted from the active vertical alignment. Any
tangents or curves connected to the vertical PVI's are also deleted. If the deleted verti-
cal PVI had two tangents connected to it, then the vertical PVI's on the opposite ends
of those tangents are connected with a new tangent. If curves exist at the neighboring
vertical PVI's they are recomputed using the point of intersection and the constraint
you selected on the dialog box.

After deleting the PVI (s) re-
annotate your vertical alignment
(View Vertical Annotation).

......

Save the geometry project.

P¥l SR /G2D0000

ELENV B3/065

<
<)
<
r~
=
S
|
|
=
o

PVl SR Ig-206.000

EFiFV BG.95/
PYI SR i0+212000

ELEV B397s
ELEV 89940

L2407 -0.865% »
L - 8.706 m
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D2 Vertical Alignments and Profiles

*  Note that the alignment cannot have a prefix on the stations if exporting to ASCII.
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Vertical Alignments

Modifying Vertical Alignments in ASCIl Formats

In order to have sr_exist meet with sr_prop, many PVI’'s would have to be deleted. A
better way to do this is to export the alignments to ASCII, delete the PVI's in the

sr_exist, and copy the remaining PVI's into the sr_prop. Then import the new align-

ment. (This method, though very popular at one time, is very rarely used)

Exporting and importing from ASCII
requires that no prefixes be attached
the alignment stationing. To remove
the prefixes, go to Geometry > Hori-
zontal Curve Set > Stationing.
Highlight the selection in the Station
Equations window, and tag Delete.
This will eliminate the SR prefix.

Harizantal Alignment; | o emish

j ﬂ Apply

Starting Station: |1 0+000.00 Cloze ‘
M arme: |‘| Help
Narthing: 4339269758 +

Easting: |207725.4531

Wertical and Superelewvation Alignments
" Do Mot Update

" Synchronize Starting Stations

{+ Maintain Station Difference

Station Equations
Back Station

Ahead Station

Mew. .. Edit... Delete
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D2 Vertical Alignments and Profiles
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Vertical Alignments

Go to File > Export > and tag on the ASCII tab. EE=T===m,

Set the type to Vertical Alignment. Check to ASCH|INR | To Suface
see that the Geometry is correct in the window, = T [Vatical Aigrment =l see |
and make any changes. In the File window, set | 2020, ————— Save fa.. |
the directory and give the file a name of Horzontal Aigrmert: [o o <] 4]
sr_exist. (Typein D:\Users\sr_exist in the Vetical Aigmert: [ ou ] 4| __teR
window.) Hit Save. The file will be saved in Desarption: sraverog
your D:\Users folder on your hard drive. e bt

Filz Mame:
Do the same for the sr_prop file. o wser'o_ci

Minimize your MicroStation window, open an
explorer window, and open each file in Notepad
(double click on the files, and Notepad will
open). Multiple Notepad windows are allowed, o)
you can set them up side by side and cut and
paste between them.

Close |

File Edit Format “Yiew Help File Edit Fomat Wiew Help
=BENTLEY VERTICAL ALIGNMENT T ASCIH =BENTLEY VERTICAL ALIGNMENT TC ASCII

tion: shaksr road propossd slg
=} g e: Default
* Input Factor: 1.000 * Input Factor: 1.000

{ TYPE STATION ELEVATION SLOPE VC_LENGTH [ TYPE STATION ELEVATION SLOPEVC_LENGTH
LM 00 0.008 0.0000 LIN 10 .00 9 3 05 0
LM g PAR 59

LM LIN

L 3 0.015 LIN

L
L
LIM
LIM
LIM
LIM
LIM
LIM
LIM
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D2 Vertical Alignments and Profiles
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Vertical Alignments

The ASCII files can be
manipulated as text files.
Since the sr_prop verti-
cal alignment begins at
Station SR 10+200 and
ends at Station SR
10+488, you can delete
any PVI's from the
sr_exist alignment be-
yond Station 10+488.
Use a data point at Sta
SR 10+200, hold it down
and drag, to highlight all
the stations beyond this
point. Delete them with
Edit > Delete, or just
press the Delete key on
the keyboard.

B sr_prop asc - Notepad
File Edt Fomat View Help

SR 10+413.00
SR 10+416.00

SR 10+437.00
SR 10+440.00
SR 10+443.00
SR 10+446 00
SR 10+449.00
SR 10+452.00
SR 10+455 00
SR 10+458.00
SR 10+461.00
SR 10+464 00
SR 10+467.00
SR 10+470.00
SR 10+473.00
SR 10+476 .00
SR 10+479.00

File Edit Fomat Wiew Help

*BENTLEY VERTICAL ALIGNMENT TO ASCI

prop
n: shaker road proposed &g

Lo Under File >, use Save As to save the file to a new

* BENTLEY VERTICAL ALIGNMENT TO ASCII

r_prop
on: shaker road proposed alg

* Input Factor: 1.000

{ TYFE STATION ELEVATION SLOFE VC_LENGTH

Select Al

=lname, sr_prop_2.To attach the coordinated vertical
alignment from sr-prop, highlight the sr_prop data in
the ASCII file, and right click, Copy, move your cursor
to the appropriate stations in sr_prop_2 ASCII file, and
Paste it to the file.

Remember to Save the sr_prop_2 alignment again.
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D2 Vertical Alignments and Profiles
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Vertical Alignments

The alignment must be imported back into the ge-
ometry project. In InRoads, go to File > Import >

From Graphics  ASCII |INR I IS I Vertical from Suface I

Type: I"v"ertical AMlignmert j Apphy I

Geometry > ASCII tab. e
y l‘(vlaame:emI |SUJTUD_2
H H geCiption: [shaker rd exist plus prop &l Sless

Select the type as Vertical Alignment. Place your i =TT 4|Pmiaw__ |
cursor in the File Name window and hit Browse. e ler l—j =
Cancel out of the ProjectWise window and go to Vetical Curve Defistion:  [Fyapors 3]
D:\Users, and select sr_prop_2, Open. -

Ge;gmatry Project:
Name and describe the alignment accordingly. Set Henzontal Algmert: [+ e |

the Style as AC_P. Make sure that the Geometry e
Project and Horizontal Alignment Targets are cor- = et
I’eCt Tag Apply ID:'-.Usem'-su:uer_zasc.t;i.'t

Close |

P™ Benitley InRoads 2004 Edition

The Vertical alignment Wl" iIe Surface Geometry Drainage Survey Evaluation Modeler Drafing Quartities Tools Help |
show in the InRoads Geome- | «wweres: ~ B EN? X B—=E& & 8
try. L [ R E R R |1 B

BEREROOM /S [T HL B
Save the Geometry Project. | 17l [£2 = | [ ]2 |

i i =&, Geometry Projects
Dglete the previous vertical T peia
alignment annotation, and =[] 122456 _dst_wy
; ; i Cogo Buffer
redisplay the annotation fo'r L] o i
the sr_prop_2 (View Verti- s st
H r_prop
cal Annotation).
-,/ 1d_prop
o _prop

= Geometry I @ Typical Sectio « | » |
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D2 Vertical Alignments and Profiles
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Vertical Alignments

Creating New Vertical Alignments with Vertical Curve Set

To finish the alignment, we need to meet the existing grade surface at the end of the

profile.

Copy Geometry

In order to maintain the vertical alignment
we now have, we will copy the alignment.
Go to Geometry > Copy Geometry >
Vertical tab. Check the “From” windows.
Whatever is currently active in the geome-
try project will show up here. You want to
copy the sr_prop_2 vertical alignment.

Include All Children should be toggled
on. If on, any event or regression points
associated with the alignment will be cop-
ied with it.

Check the “To” windows to be sure that
the project and horizontal alignments are
correct. Then give the new vertical align-
ment a name (sr_prop_3) and a descrip-
tion (end of shaker road). Choose style
AC_P. Tag Apply. Save your Geometry
Project.

Projects I Horizontals erticals | Superelevations I Cogo Points I

r— From
Geometry Project:

Apply

123456 dat_rwy |7

Harizontal Alignment: Isr st vl ﬂ
Vertical Alignment: ISI'JJI'DI:'_Q ﬂ &l

Mame | Description |
rover og
sr_prop shaker mad proposed alg

modified shaker road

v Include &ll Children

T

Geometry Project: 122456 dat_rey ¥
Horizontal Alignment: |$r_e.'d$1 = I
Wertical Alignment: W
Description: W
S :
Close |

Notice that you can copy every Geometry type from Projects to Cogo (Coordinate Ge-

ometry) Points with this too.

In the InRoads window, set the sr_prop_3 vertical alignment active (right click on the
alignment > Set Active). View Vertical Annotation. Since this is the active align-
ment, all tool function will be performed on that alignment.

Use the tools in the Vertical Curve Set toolbar to add to the

alignment.

2
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D2 Vertical Alignments and Profiles
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Vertical Alignments

;j. Add Vertical Pl add PVI's to the beginning or end of the active vertical align-
ment.

Insert Vertical Pl places a PVI between two existing PVI’'s on the active vertical
| EE'*" alignment. Any curves adjacent to these PVI's are recalculated automatically.

.. Move Vertical Pl allows you to move PVI's on the active vertical alignment. Ad-
|I..+ jacent curves are recalculated.

~ | Delete Vertical Pl deletes selected PVI's and associated vertical curves on the
@ | active vertical alignment.

= | Define Vertical Curve Set is used to modify existing vertical curves on the ac-
==_| tive vertical alignment. It may also be used to place a vertical curve set be-
tween two tangents.

IE Event Points allows you to add, review and delete event points on the active
= || vertical alignment.

Sometimes it is helpful to draw some construction lines in your profile if you have an
idea of what grades are required, or where crests and sags should be located. Accu-
Draw helps to eliminate construction lines. For instance, if we want to continue the
grade from the last tangent, place a line with AccuDraw on and rotate the AccuDraw
axes to be in line with the tangent. (RQ, rotate quick), and tag the other end of the tan-
gent. Now the AccuDraw axes are in line with the tangent, and you can index to the
same slope of that tangent. Continue this line until the next critical station. Use the
intersection snap and AccuSnap to meet the gridline for that station. Next draw a con-
struction line to the near end point of the proposed grade centerline, then to it's end at

the end of the profile.
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D2 Vertical Alignments and Profiles
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Since finishing this alignment requires adding PVI's t0 el

the end of an alignment, Add Vertical Pl will be used

to place new PI's on the alignment. With all Dynamics
windows off, tag Apply. As prompted, identify the
alignment end by tagging the end of the first construc-
tion line with a Tentative click, then accept it with a
Data. If you miss, you can reset and try again, or go to the next intersection point to

place the next PVI. Atthe end, Reset to end. View Vertical Annotation. Save your

Geometry Project.

Next, define your vertical
curve sets. Use the Define
Curve tool.

Vertical PI

By default, the text
fields under Vertical
PI contain the infor-
mation that describes
the position of the cur-
rent Pl relative to the
previous and next
PI's. The Pl and the
tangents highlight in
the graphics file also.
If you change the val-
ues and then click Ap-

P Define Vertical Curve Set

Vertical Alignments

I"Eigon:  [4175.0800 Close |

[ Elevation: |62.5920 |
Help

[T Grade:  [o070

Apply

Cloge

—Wertical Pl
LSBT (o fior amd Elevation
Statian: |1|:|+DI:IE.DEI
Elewation: |89_|:|51 9

el

Entrance Grade: ||:|_ Q4R

[Dezign Cale. ..

Exit Grade: ||:|_ 943%

Help

Al

—ertical Curve

Adjacent Curves
Calculate By: ILength of Curve j Update By: ILength of Curve "I
Length: ID.EIEIEIEI ﬂ [ Distance: IEI.EIEIEID ﬂ
f=iriet | < Breyvigus | et > | Last | Select |

ply, you will redefine the location of the PI. For example: If Define PVI is set to
Entrance and Exit Grades, and you modify the grades for the Entrance Grade
and Exit Grade, the Pl will reposition based on the intersection of those grades
projected from the previous and next PI's when you click Apply.

Define PVI By

Specifies the method that the location of the PVI is determined. The choices
are: Station and Elevation, Station and Entrance Grade, Station and Exit
Grade, and Entrance and Exit Grades.

Station

Defines the station of the PVI. Make sure this is the first PVI of your vertical

alignment.

Elevation

Defines the elevation of the vertical PVI.
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Entrance Grade
Defines the grade of the tangent approaching the PVI.

Exit Grade:
Defines the grade of the tangent from the present PVI to the next PVI.

Vertical Curve:

Calculate By

Specifies the method used to calculate the curve length. You can choose
from the Length of Curve, r = (g2-g1)/L, Middle Ordinate, Pass-through, K =
L/(g1-g2), and Unsymmetrical Length.

Length:
Defines the vertical curve length.

Adjacent Curves:

This area is utilized when you make an edit that affects the adjacent curve.
If you change the elevation of the current PVI, it will recomputed the exit
grade of the previous curve, entrance and exit grade of the current curve,
and entrance grade of the next curve. The length of the adjacent curves will
be preserved or recomputed based on the settings in this area.

First, Previous, Next, Last
Allows you to move from curve to curve.

Select
Allows you to select a vertical curve by tagging the curve in a profile in the
graphics file.

Design Calc.

Activates the Vertical Design Calculator dialog box which allows you to com-
pute the vertical curve utilizing six different methods. After you have com-
puted the vertical curve to your satisfaction, tagging the OK button will define
the curve in the Define Vertical Curve dialog box.

Apply

Initiates the command. The dialog box will remain on the screen. The
prompt “Successful Completion” will appear when a solution is achieved, and
the vertical curve will appear in the profile. If there is no solution for the pa-
rameters entered, then you will be prompted with whatever problem was
found. For example: “solution overlaps” usually means that the curve length
was too long.
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% Note that there is no design criteria set for this example. It is for demonstration pur-
poses only. It is the designer’s responsibility to check design criteria prior to designing
a vertical alignment.
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Use the Select key to select [ulrereeprarmmry sy
where you want the vertical

Wertical FI

Apply
curve, choose to calculate by | pefine P By [Station and Elevation Il
- : Cl
the length of curve, and en Stafion: [l0- 433,12 ose
ter a length of 100 (meters). _ +
R Elervation: |9|:|_3529
Tag Apply. If a solution ex- D Cal
. . ezIgn Lalc. ..
ists for the parameters you Entrance Grads: | | :
define, you will be prompted | EstGrade: | # Help
with “Successful Comple-
tion”, and the curve will ap- Wertical Curve Adiacent Curves
pear Calculate By |Length of Curve ﬂ Update By: ’W
Length: |1EID ﬂ [ Distance: J
‘ | et > | Last | Select |

Select the next curve and
choose a length. Tag Apply. Do the same for any remaining curves.
Save your Geometry Project and View Vertical Annotation.

Review Vertical Align- — &iESXEEEEIS BEE
m e n t Geometry Project: 123456_dat_rey - Mode
— Harizantal Alignment: ,m ﬂ ' Alignment Saveds
Wertical Alignment ,m ﬂ " Element append
nght C“Ck on the allgn_ Tangent Grade: 0.634 d Displ.

. Tangent Length: 109.6300 %
ment and tag Review.... N Bt
The Review Vertical Align- E%g iE:é%é E g%%égz Help

. + .
ment dlalog_ box appears - 150.0000
with the active Geometry o gp LT Grade: b-ere —
Project, Horizontal Align AT e S

y = i e Ordinate
ment, and Vertical Align-  [Fi=sent: Tinear - Loss35 01 o1 1025
ment displayed at the top. Tangent Grade: s e _

Tangent Length 36.5929
Element: Parabola &2

The alignment can be re- | :

viewed by the entire align-
ment, or by each element.
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This window allows  EEEIE=EE= =l E3
youto Save As toa  Semwimet femec, B0
text (as for contract o mens lwts—_lﬂ o et |
plan alignment tables) S — — B —W:j |
Or an ASC” flle, and Tangent Length 10%8.6300 —

. Element: Parabola —I
Append the align- v o o 34t |
ment to an existing S S 311023
ASClfie. Youcan | 8l 4 =
also print the align- € il BEedid |
ment Informatlon from Flement: Tinear EVT 104538.01 91.1029 —INE"t>
here' Tangent Gradgvc ln+53‘.16$g o1 3508 o Last |

Tangent Length 36.5929
Element : Parabola | - e

Use Geometry > Copy Geometry to cre-

ate another vertical alignment. from Projects | Horzentals  Verticals | Superelevations | Coga Points |
sr_prop_2 (remember to set it active). . Py
Callit sr_prop_4. Geometry Proisct: [ 123456 _dat_rwy

Horizontal Alignment: lm ﬂ
Save Geometry Vertical Alignment: W ﬂ Help |

View Vertical Annotation of sr_prop_4 “amj[ | Descrption |
. . SI_EXIS] sroverog
(make |t aCt'Ve). sr_prop shiaker road proposed alg

modified shaker road
sr_prop_2 shaker noad mod to end

—To
Geometry Project:

g
Haorizontal Alignment: lm
Wertical Alignment: W
Description: lm
Stye |

Close |
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%  While placing PI's by the Key-In method, it is sometimes necessary to adjust your view
window so that you can see the next PI. Do this “on the fly”, and just hit one reset to get
the “stringing” alignment and your cursor back.
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Vertical Alignment Using Dynamic Controls

Diynannic: Apply

By using the Station, Elevation, and Grade option in the ™ Biglioni  [+775. 0600 |
dialog box, you can control the position of the cursor. I~ Elevation: 525520 He |
Entering a value in any of the boxes sets a filter. For ex- | |& &= [

ample: if you enter a value of 10.00 in the Station box,
placing the cursor between Station 0+000 and 0+005 will make the cursor tag to the
0+000 Station. The data point value is rounded up or down to he nearest value. A
Station of 0+003 will round to 0+000, and a Station of 0+008 will round to 0+010. You
can use any single or combination of two dynamic controls but all three will not be valid
and will default to the Grade filter only.

When beginning an empty alignment, select the Station and/or Elevation box. When
prompted to identify the end point, select the end point and then deselect the Station
and/or Elevation. If you select a point that is not the profile window of the active hori-
zontal alignment, an “Out of Range” prompt appears.

Vertical Alignments by Key-In
[[se=10+580.51.000 j ;ﬂj ‘?a -

Set the sr_prop_4 vertical align-
ment active, if not already.

Use the Add PI tool.

Bring up the Key-In Browser found in Utilities > Key-In in the MicroStation menu.
Use the Add Vertical Pl tool. Tag Apply. Select the end point of the alignment. The
alignment will “string” while it waits for the next point. Put your cursor in the

Key-In window and type in: “se=10+580,91.000" and hit the Enter or Run __LLLIJ
key on the browser. The Pl is place on the alignment. ]

Reset when done. Save Geometry. View Vertical Annotation.
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Two snaps which affect these com-

.
mands for Vertical Element are Sta- : : || L :
. =L d= - ‘ ? 3{ . o 8

tion Lock and Element Snap. Turn e B8 2% ¢ MXs 8

Station Lock off and Element Snap on to effectively use Vertical Element Tools.
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Vertical Alignments by Vertical
Element Tools L/ E L REER R | K )

Vertical Elements may also be use to create a vertical alignment. They are also good
tools to use when using Regression of Cogo Points.

The Vertical Element commands are as follows. Vertical Elements are automatically
placed in the direction of increasing station, regardless of how they are placed in the
profile window.

Add Fixed Line
f Places a linear element. It allows you to place either by two points or by point,
grade, and distance. They are automatically oriented in the direction of increas-
ing stationing, regardless of the direction in which they are placed.

Add Floating Line
a"f Places a linear element onto an existing non-linear element, by point or by
grade. The existing element is adjusted to maintain tangency and coincidence.

Add Free Line
Used to add a linear element between two existing non-linear elements.

]
-

Add Fixed Curve
| ,_-' Places a curve by three points or by two points and a parameter.

Add Floating Curve
Places a curve that is defined by an existing vertical element. Can be defined

by an existing element, a point, and a grade, or by an existing element, a point,
and a parameter.
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.. |Add Free Curve
Attaches a curve element between two existing elements.

7~ Connect Elements
“~ Used to move one element and connect it to another.

Lx— Cut Elements
LT Cuts an existing element in two pieces. The pieces remain joined at the data

point, but are two separate elements.

—t Join Elements
—#%— Joins two coincident, collinear elements to form a single new element.

Move Elements

et
Moves an element to a specified location.

~ | Copy Elements
|ﬂ Copies elements from one alignment to another alignment with the same parent

(horizontal) alignment. Copying elements across horizontal alignments is not
allowed with this command. The vertical curve definition (circular or parabolic) must be

the same between the alignments.

E Edits linear or parabolic elements in an alignment.

| Edit Element

Delete Elements
Deletes a selected element from the vertical alignment, or a selected element

and connecting elements if they are coincident and collinear.

Check Integrity
| This tool allows you to check for discontinuities, non-tangencies, transpositions,
and mismatched radii between elements. It also allows you to reorder the ele-

ments, transpose elements, delete elements, and join adjacent elements. This
tool is designed to resolve many types of issues that are inherent in designing by Verti-

cal Element.
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Use the Add Fixed Line command, with grade

and distance set as shown (Grade = 0.5%,

Distance = 100). Note that the grade is posi-
tive. Negative grades require a “minus” sign).

Tag Apply. Select the end of the existing

alignment, and you will be prompted to Accept

(data) or Reject (reset) the result.

0.500%

tade: |B_I,J Pairt, Grade and Distance

-

-

v Grade: [0.500%]

¥ Distance: |1 00,0000

Dynarmics Settings and Intervals

o
-
-
-

P Add Fixed Vertical Line

Apply |
Cloze
Help

=]
I
I
#|
hd

Station: |

E lewation:

|
Grade: |
Distance: |

The new fixed line should

L - 100.001 m

appear when you accept
it.

You can check the integrity of the line just added by using the Check Integrity tool.
Notice the line was added, and had no discontinuities, and was coincident.

E
Tupe Station (@ 5... | Elevation @&... | Grade (& Start Station (R E... | Elevation ... | Grade & End Length Radius | Inte... | Inte... ﬂ Apply |
Linear SR 20+179.00 90,1069 -0.473% SR 20+182.00 90,0927 -0.473% 3.0000 ak oK
Linear SR 20+182.00 900927 -1.037% SR 20+185.00 S0.0616 -1.037% 3.0000 ak oK Cloze
Linear SR 20+185.00 90.0816 -1.037% SR 20+188.00 90.0305 -1.037% 3.0000 ak oK -
Linear SR 20+188.00 90.0305 -1.037% SR 20+191.00 89.9994 -1.037% 3.0000 ak oK Make First
Linear SR 20+191.00 89.9394 0.413% SR 20+134.00 83.9870 0.413% 3.0000 ak oK
Linear SR 20+194.00 89.95870 -0.363% SR 20+197.00 B89.9761 -0.363% 3.0000 ak oK
Linear SR 20+197.00 89.9761 -0.360% SR 20+200.00 89.9653 -0.360% 3.0000 ak oK
Linear SR 20+200.00 899653 -0.8663% SR 20+208.71 83.8833 -0.866% a.7100 ak 0K Move Forward
Parabola SR 20+208.71 89.8893 -0.866% SR 20+328.38 84.7515 0.634% 119.6674 ak oK
Linear SR 20+328.38 89.7515 0.634% SR 20+488.01 90.7641 0.634% 159.6300 ak oK
Linear SR 20+483.01 90.7641 0.256% SR 20+580.00 51.0000 0.256% 91.9926 ak oK
Linear SR 20+580.00 91.0000 0.500% SR 20+680.00 51.5000 0.500% 100.0000 ak =
Delete
Select Mext > Last T |
ndo
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Now add a fixed line a distance away from the ik el
first line. (You can use the locate toggles).
Accept the result.

Apply

I/ Station:  [sR 20+716.75 J Close

+

s

Elenation: |g-| E447 Help

M Station  [5R 2077253 J

Elesation: |g-| B0B3
= | J
¥ | J
Dynamics Settings: and [ntervals
[ Station: |

+

[ Elewvation: |
r |
r |

Check the integrity. Notice that this line is non-coincident, because it is not attached to
any other element in the alignment.

Type Station (@ 5... | Elevation &... | Grade (& Start Station @ E... | Elevation ... | Grade @ End | Length Radius | Intedrity... | Inte.. ﬂ Apply |
Linear SR 20+173.00 90.1069 -0.473% SR 20+182.00 90.0927 -0.473% 3.0000 ok ok
Linear SR 20+182.00 90.0927 -1.037% SR 20+185.00 30.0616 -1.037% 3.0000 ok ok Claze
Linear SR 20+185.00 90.0616 -1.037% SR 20+188.00  90.0305 -1.037% 3.0000 ok ok =
Linear SR 20+188.00 90.0305 -1.037% SR 20+1591.00 89.9334 -1.037% 3.0000 ok ok Make First
Linear SR 20+191.00 83.9334 0.413% SR 20+154.00 83.9870 0.413% 3.0000 ok ok
Linear SR 20+1594.00 83.9870 -0.363% SR 20+197.00 89.9761 -0.363% 3.0000 ok ok
Linear SR 20+1597.00 89.9761 -0.360% SR 20+200.00 B89.9653 -0.360% 3.0000 ok ok
Linear SR 20+200.00 83.9653 -0.866% SR 20+208.71 89.8899 -0.866% 87100 ok ok Move Farward
Parabola SR 20+208.71 89.8899 -0.866% SR 20+328.38 847515 0.634% 119.6674 ok ok
Linear SR 20+328.38 89.7515 0.634% SR 20+488.01 907641 0.634% 159.6300 ok ok
Linear SR 20+488.01 90.7641 0.286% SR 20+580.00  91.0000 0.256% 91.9926 ok ok
Linear SR 20+580.00 91.0000 0.500% SR 20+680.00 91.5000 0.500% 100.0000 oK Mon-c.. :‘
Linear SR 20+716.75 91.5442 0114 SR 20+772.93 91.6083 0.114% 56.1765 Mor-coinci...
hd Delete
Select Mest > Last Undo
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Now place a Free Curve between the first fixed

line and the second, with a length of 100 (meters). | | o]
Tag Apply. Select the first element, then the sec- e
ond element, then Accept the result. | # Desgncake..

Help

Check the integrity of the alignment. Notice that
the discontinuities have been resolved.

Type Station @ 5... | Elevation &... | Grade (& Start Station @ E... | Elevation @&, | Grade & End Length Fladiuz Inte... Inte..ﬂ Apply |
Linear SR 20+191.00 89.9934 0.413% SR 20+194.00 89,9870 0.413% 3.0000 ak. ak.
Linear SR 20+194.00 89.9870 -0.363% SR 20+197.00  89.9761 0.363% 3.0000 ak. ak. Close
Linear SR 20+1597.00 89.9761 -0.360% SR 20+200.00 B89.9653 -0.360% 3.0000 ok ok =
Linear SR 20+200.00 89.9653 -0.866% SR 20+208.71 89.8899 -0.866% a8.7100 ak. ak. Make First
Parabola SR 20+208.71 898899 -0.866% SR 20+328.38 89.7515 0.634% 119.6674 ak. ak.

Linear SR 20+328.38 897515 0.634% SR 20+485.01  90.7641 0.634% 1589.6300 ak. ak.

Linear SR 20+488.01 90.7641 0.286% SR 20+580.00  91.0000 0.256% 91.9926 ok ok

Linear SR 20+580.00 91.0000 0.500% SR 20+630.60  91.2530 0.500% B0.E025 ak. ak. Mave Forward
Parabola SR 20+630.60 91,2530 0.500% SR 20+730.60  91.5600 0114% 100.0000 ak. ak.

Linear SR 20+730.60  91.5600 0.114% SR 20+772.93 91.6083 0114% 423284 ok -

4| | »

Select | | | Mest > Last Delete

If you had chosen to add a Floating Vertical
Curve by Point and Parameter, you can enter a
radius. A value could be entered in the point, or it lﬁﬂi”‘ J Close

can be allowed to “float”. Notice that the curve
“rubber bands” after you select the first element, |

and you can pick a point to end the curve. S w
| #
[(=(g2-g1)/L =] [roc.0000 +|

| b
| hd

Dynamics: Settings and Intervalz
[ Stahion: |

[ Elewvation: |

hYd
AN

o€
I
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Remember to check the integrity of the alignment after using the vertical element com-
mands. If all of the elements are in order, and there are no non-coincident elements,
then the alignment is OK.

The Check Integrity window is an editing tool. You could choose to change order, de-
lete, or transpose elements from this window. Tag Apply after any changes so that
changes are saved to the alignment (You can Undo any changes made within the win-
dow, too.) Then remember to save the geometry project when finished.

Type Station @ 5... | Elevation &... | Grade (& Start Station @ E... | Elevation @&, | Grade & End Length Fladiuz Inte... Inte..ﬂ Apply |
Linear SR 20+167.00 90.1134 0.037% SR 20+170.00 301145 0.037% 3.0000 oK oK
Linear SR 20+170.00 90.1145 -0.043% SR 20+173.00 901132 -0.043% 3.0000 oK oK Claze
Lirear SR 20+173.00 901132 -0.103% SR 20+176.00 301101 -0103% 3.0000 ok ok =
Linear SR 20+176.00 901101 0107% SR 20+175.00 301069 0107% 3.0000 oK oK Make First
Linear SR 20+173.00 90.1069 -0.473% SR 20+182.00 90.0927 -0.473% 3.0000 oK oK

Linear SR 20+182.00 90.0927 -1.037% SR 20+185.00 30.0616 -1.037% 3.0000 oK oK

Lirear SR 20+185.00 30.0616 -1.037% SR 20+188.00  90.0305 -1.037% 3.0000 ok ok

Linear SR 20+188.00 90.0305 -1.037% SR 20+1591.00 89.9334 -1.037% 3.0000 oK oK Move Farward
Linear SR 20+191.00 83.9334 0.413% SR 20+154.00 83.9870 0.413% 3.0000 oK oK

Linear SR 20+1594.00 83.9870 -0.363% SR 20+197.00 89.9761 -0.363% 3.0000 oK oK

Lirnear SR 20+197.00 83.9781 -0.360% SR 20+200.00 B83.9653 -0.360% 3.0000 ok ok

Linear SR 20+200.00 83.9653 -0.866% SR 20+208.71 89.8899 -0.866% 87100 oK oK

Parabola SR 20+208.71 89.8839 -0.866% SR 20+328.38 847515 0.634% 119.6674 oK oK

Linear SR 20+328.38 89.7515 0.634% SR 20+488.01 907641 0.634% 159.6300 oK oK Delete
Lirnear SR 20+488.01 907641 0.620% SR 20+600.29 91.4533 0.620% 112.2823 ok ok

Linear SR 20+600.29 91.4599 0.587% SR 20+754.33 923638 0.587% 154.0444 oK oK Undo
Parabola SR 20+754.33 923633 0.587% SR 20+772.93 91.6083 B712% 18.5968 oK

- Help
| | » 4
Select Mest > Last

You can re-display the alignment (View > Vertical Annotation).
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Chapter 2

Profiles

Introduction...

This chapter will demonstrate annotation of profiles and preparing profiles for plan
sheets.
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Profiles

Annotating Profiles

To place elevation, and supereleva-
tion (if applicable) information on the
profile, go to Evaluation > Profile >
Annotate Profile.

Load the default preference for an-
notating profiles. The text scales for
the default preference are set for a
scale of 1.

Precision ] Genersl ] Units and Format ] Geometry ] Tolerances
Affiwes Factars ] Substitution ] Access Control ] Rail

l
l

P™ Annatate Profile

Main l Selection ] Frame ] Frame Test ] Symbalogy ]

Active
Profe 5o ] +|

) Y i Help
Horizontal Alignment:  sr_exist

Wertical Alignment: sr_prop_4 v

Surface: lm
Roadway: I—L|
Selection

ltems to be Annotated:

1 Buisting

2 Proposed

3 Horizontal Cardinal
4 Superelevation

Interval:

Ledl+

Include Events:

| Mone

Apply Preferences... | Close

Text Scale Factor: 2 000 _| Help
Cell Scale Factaor: 2 00D -a
Line Style Scale Factor: |3 non J

Applhy Preferances... Close

In order to have the appropriate text scale for
your profile, you should set the scale with the
Factors found in Tools > Options. Set the
text, cell and line style factors together by tog-
gling on the lock to the right of the parame-
ters.

Annotation on a profile for inclusion in the con-
tract plans includes the existing grade align-
ment elevation, the proposed grade alignment
elevation, and if applicable, the superelevation
of the roadway. In order to display the su-
perelevation, the Roadway Library used to
create the roadway model needs to be open
as well.
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Under the Frame Text tab, there are
parameters for Collision-Free text.
These are tolerances and spacing
specified to prevent text from collid-
ing while annotating on the profile.
However, text scaling can hinder this
operation, and prevent the text from
being annotated at the desired inter-
val. If you are having trouble anno-
tating the profile, check these pa-
rameters.

™ Annatate Profile

[iain I Selection | Frame Frame Text |Symbology|

r— Leader Lines
" Display Leader Lines

Help |

Start Leadern it est ¥
Start Leader Wffset: I— ﬂ
Starh Bend /et
Stop Bend Wlset

Staplleaner [ffset:

—Collision-Free Text

Taolerance: |10 0000 Balance Mode: [poqiive =

Spacing:

¥ Vertical Cardinal and Sight Distance
¥ Horizontal Cardinal

i~ Stationing (Station, Cumulative Station,
Station Delta, Station Number,
Existing, Proposed, Cut Depth,
Fill Height, and Verical Ordinate)

Preferences... Close

Apply
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Under the Main tab, you select the
Profile Set you wish to annotate (if

™ Annatate Profile

Main l Selection | Frame | Frame Test | Symbology |

there is more than one profile in the

Active
file), and set the correct vertical izl 2o | .
alignment in the window. The road- Henzonial Algnment:  sr_sxist =
way library should be opened in In- Vetical Mioament S o <[]
roads and the roadway specified if Surfece: [123456 fea_map ol F]
you are annotating superelevation. Roadway: | =
The interval of the annotation can Selection
be set, and should match the inter- “jm;;:jg-*””medi
val of the grid annotation in your 2 Proposed

profile. You can choose to include
or not include any events that may
be in your alignment.

You can place a frame around the
annotation, and set the symbology
of the frame text with the Frame and
Frame Text tabs. Leader lines for

2 Horizontal Cardinal
4 Superelevation

Interval:

Ledl+

Include Events: | None

Loply | Preferences... | Close |

the frames can be set in the Frame Text tab, also. The Symbology tab sets the ap-
pearance of the annotation items. The ones most commonly used are set with the de-
fault preference, with the exception of text size, which is set with Factors under Tools

> Options.

™ Annotate Profile

Main  Selection lmee ] Frame Text ] Symbology ]

Available: Selec‘ted

Station

Cumulative Station Help
Station Interval _

Station Mumber SheE

Superelevation

Curvatures

Proposed

Cut Deth J s

Title: Precision:
Height: 2.0000
Order: 1 Position: Mormal

Prefix:

With Pen On and Delete Ink Off
in the locks toggles, go to Tools >
_ Upgae | Options > Factors and set them
to 2.5 to match the scale of the
profile.

Set the 80399201.dtm original
ground surface active in the Sur-
face window on the Main tab.

— Make sure the correct vertical
alignment and profile set are ac-
tive.

Then in the Selection tab, re-
move all the items except for Ex-
isting (highlight the item, then hit

HApphy Preferences. .. Close

Remove).
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Tag Apply. The
existing grade over
the alignment will
annotate on the
profile with an ex-
isting text style.

PY¥T Sit 20+328.377

ELEV 39.751

Leave the Delete Ink lock off, Re-
move the Existing item from the Se-
lection tab, and Add the Proposed.

Tag Apply.

P¥T Eh 20+328.377

ELEV 39.751

P™ Annatate Profile

RA.703

Main  Selection I Frame | Frame Tat I Symbology I
Ayailzble: Selected: 1 pdate |
35?3:;'«& Station j &I ! Frososead Help |
Seton N Saffemere
= _I
Ci et =l tere |
Title: I— Precision: 0123 =
Height: |5::::—
(ifder: I_— Posttion: Im
Prefo: I—
Apply Preferences... | Close |
The proposed
alignment eleva-
tions (from the
active vertical
alignment) will
display with a
proposed text
g 2 style
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To display the superelevation, there must be a superelevation for the horizontal align-
ment and the Roadway Library associated with the alignment must also be open.

To display superelevation, Remove Proposed and Add Superelevation.
Tag Apply. The active superelevation is annotated on the profile.

[This example has no superelevation associated with the alignment.]

Superelevation tends to collide with the bottom axis, but is easily moved as a graphic
group using AccuDraw.
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Preparing Profiles for Contract Plans

Profiles do not have to be plotted at the same scale as the general plans, so the
amount of detail needed on the profile should be the deciding factor for the profile
scale.

Contract plans show profiles at a vertical exaggeration of 5 times the horizontal scale.
Once the scale is decided, the border is brought in at the same scale , and the stations
and elevations are set so that the profile fits in the border. Once a scale preference is
chosen, the limiting stations and elevations are set and the preference is “Saved As” a
new preference with a new name (such as shaker_stal0+000_to_10+140), so that
profile sheet can be recreated if necessary. The civil.ini is saved in project’s highway
design folder in ProjectWise to avoid being overwritten, and must be loaded from the
folder each time InRoads is used.

To begin this proc-
ess, make at new
profile with the
preference

ny_ 250, so that
the vertical exag-
geration is 5 times
the horizontal.
View the Active

Vertical Alignment
(annotation scale
lock off). Place a
Plan Sheet Border
(Annotation Scale
should be on).

Set the Annotation Scale for the drawing: Under Models, go to Model Properties.
Choose B size 500 (a 1:500 scale B size drawing uses 250 scale plan text). The use
the NYSDOT Drawing Utilities > Plan Sheet toolbar to place a Plan Sheet. This will
give you an idea of what is going to fit on a plan sheet. Sometimes you can have two
sections of the profile on one sheet, depending on the grades. You must also leave
room to annotate the profile.

For this particular section, the elevations do not have to be limited, but can be if there

is a large amount of elevation change in the profile. The stations should be limited to
10+000 to 10+140.
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D2 Vertical Alignments and Profiles

% You can draw a marker line, so that your pro-
files always start at the same place on your
plan sheet. Then just copy the line from pro-
file sheet to profile sheet.

CESIGHED BT

g
|
:

TiF

*%*  Station lock will allow the annotation of whole number stations regardless of the R
beginning station of the profile. Selil)
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Go to Create Profile. Load the ny_ 250 preference.

Make sure that the Annotation Scale Lock is off, and

that the scale factor (Tools > Options >Factors) is

* equal to 1. Create the profile.
Then go to Controls tab to set
*%*  the Elevations and the Sta-

tions.

Go to Preferences > Save As, and save the preference as

Profile

o™ Create

Main I Networkl Features ~Controls |Oﬁsets I Title | Legendl Grid I HFues | Heportl

Aetive Preference; ny_200

Close
Load
Save
Save bs...
Delete

Help

dudddl

f10-120.00 #|

r— Limits — Bxaggeration ——————
["| Blevation Vertical: |5_::::
i Harizontal: I 000D
L Help
L
o S r Direction
¥ Station ' Left to Right
Start: 10-000.00 ﬂ " Right to Left
Stop:

— Window Clearance

= Drainage Hetwork Beteretice
&) Aligrment

) etk

Tk S At I—

ERterid s

[V Aoply
Top: |2.::::
Battom: |2 0000

[~ Display Planimetrics

#

I | Wisplay Mianbeles as banes

[” Show data outside elevation

Preferences... | Close

shaker4_Sta_10+000_to_10+140.

Mame:  [era 10+000_to_10+14C (14 I
Cancel |
Help |
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Place the profile in the plan sheet. Then annotate
the profile (Geometry > View Vertical Annotation
and Evaluation > Profile > Annotate Profile), with
the Factors set to 2.5 in Tools > Options > Fac-
tors.

In MicroStation, go to File > Save As, and save the
file as 803992 fea rwy_ pro_00l1.dgn. Then go
back into the 803992 _rea_rwy_pro.dgn file and re-
peat the process for the rest of the profile sheets.

Precision ] General ] Units and Format ] Geometry ] Tolerances ]
AMfiees Factors l Substitution ] Aecess Control ] Rail ]

Text Scale Factar: W ﬁ

Cell Scale Factor: 20000

=)
Line Style Scale Factor: [z nono J

Lpphy Preferences... Close

To place the leader lines on the vertical curves, use
Dimensioning, with Annotation Lock on. Place a
perpendicular dimension line with arrows between the

P
Alignment;  True ¥| |PVC and the PVT of the curve. Use Modify Element

Location:  Automatic

to move the dimension line, and use Edit Text to put a
space instead of the asterisk that appears in the Edit

z |
151 2 m IE‘ Text Window (to get rid of the dimension).

Start Extenszion: pe—
End E stension: —
T ext Alignment: Standard

<] =l

Texst Frame:  Bos
Prefis Test: 5]
Suffix Text: =

Azzociation

LENRIENENE

<1 7171 71
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D2 Vertical Alignments and Profiles

% To create a selection set, hold down the control key on your keyboard (Ctrl) and
use the Select command. E .

Or, you could use the PowerSelector command to add
each piece of text to the set.

Method: |[$= O 27

Mode: |¥= 4G O
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* Move the vertical curve annotation to the dimension line using a selection set of the

text, and AccuDraw.

Remember to add a scale bar, with vertical and hori-
zontal scales, to the sheet. Use the scale bar in Tools
> Drawing Utilities > Plan sheet.

| [4

™ Use separate scale for labels

LAt Al | e

™ Specify number of grads
[ Lmtenafiarads: | 4

v AddVertical Scale Bar
Exaggeration: |5.00

VERTICAL SCALE

STATE OF MEW YORK
DEPARTMENT OF TRAMSPORTATION
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