Exercise 7

7. Proposed Roadway Profiles

In this exercise, we will use the Vertical Alignment Profile Generator tool to set up
the proposed vertical alignment profile for our roadway.

I.) Generate the Proposed Profile

1) Open the MicroStation file:
C:\Projects\Roane\SR95PoplarCr\ROSR95Alignments.dgn
Access Project Manager

2) Select the Vertical Alignment button from the Project Manager workflow
dialog.

3) All of the information in the Settings dialog should be automatically populated
based upon the information we set up in our working alignment definition.

M Settings &3

Job: [ 107 Q
Operator Code: | js

PGL Chain:

Location and Scales
Horizontal Scale: | 50.000000

Vertical Scale: | 5.000000
Reference Station: | 285+00.00 R -
Reference Bevation: | 700.000000

X | 25D06R5.5744
Y: | 594642 33950
Profile: Cell

| Draw Cell at XY | | |dentiy Cel |

| 0K | | Cancel |

Click the OK button to commence developing of the proposed profile.
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4)

The Profile Generator dialog is opened for us but before we start storing our profile

lets look at some additional controls. In the dialog, go to the drop down option File

— Preferences

These special controls may be used to control how stations, lengths or grades are
set. We use the defaults for the most part but click on Window Center Current
VPI so we will always see the area we are defining at the time and set the vertical
curve control option to Maintain Curve Length. Click on the OK button once

settings are made.

5)

-
;H Preferences

Blevation Increment: | .01
Length Increment: | .01
Grade Increment: | 0001

[ Maintain Curve Length

Huold Vertical Curve
V| Window Center Cument WP

| oK | | Cancel

In the Profile Generator dialog go to the drop down option File — K Value Table.

By default the standard K value file tdotO1.kvl is loaded. This file contains K
values based on T.D.O.T.’s RDO1 standard roadway drawings. Click on the
Cancel button retain the current settings.

MK Values (K Value: tdot01.kel) [ @ /(=]
File
Speed Sag Minimum Sag Maximum | Crest Minimum | Crest Maximum | =
15 10.0 10.0 3.0 1.0
20 17.0 17.0 70 7.0
25 260 260 12.0 12.0
30 370 370 19.0 18.0 3
35 430 49.0 290 29.0
40 64.0 §4.0 440 4.0
45 79.0 79.0 51.0 §1.0
50 96.0 96.0 B4.0 4.0
55 115.0 115.0 114.0 114.0
&0 136.0 136.0 151.0 151.0 -
70 181.0 181.0 247.0 2470
| oK | | Camcedl | | Add | | Deete |

If you need to reset this table, in the K Values dialog select the drop down option
File — Open, navigate to the folder C:\Users\Public\Geopak Standards and
load the desired file. Click on the OK button once settings are made.
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Exercise 7

6) Now that we have made our initial settings, we can start setting up our proposed
profile. Set the first VPI Station to 287+00 and Elevation to 781.50 as shown

in the diagram below. Be sure to press the Enter key after each entry is made.

B View 1, Default
Er@dw-AQRUHY I | 0e @G
M Profile Generator [K Value Table: tdot01 kv) = @ |

File Tools

VPRI
Station: | 287-00.00
Hevation: | 781.50

<< Insert Dynamic

In graphics, we can see our VPI position point.

7) Press the Insert button on the right and complete the VPI Station and Elevation of
the subsequent VPIs as detailed in the table below.

VPI Station Elevation
2 304+10 787.00
3 333+50 816.50
4 347+50 793.32
NOTE:

The Dynamic button allows you to set VPIs by eye when values are not yet known

and can be used in conjunction with the Lock or Inc (increment) buttons to the
right of the station & elevation values. Lock will lock that particular value down while
the other is dynamic. Inc will force dynamics to use value controls set in preferences.
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8) Press the Previous button at lower left of dialog to return to VPI #2 as shown in
the diagram below.

M Profile Generator (K Value Table: tdot01.kvl) = e =
File Tools
VPI 1 VPl 2 VPl 3
Station: | 287+00.00 Station: | 304+10.00 o« Station: | 333+50.00
Blevation: | 781.50 Blevation: | 787.00 o« Blevation: | 816.50
Back Grade: | 0.3216 Off - Fwd Grade: | 1.0034 Off =]
= | << Insert | | [Chynamic | | Delete | | Insert == .
Length: | 1710.00 Length: | 2540.00
[ Symmetrical Vertical Curve -|
Speed: (65 ~| L:
Station: LP Station: | MA K: | 153.0000 Station:
Blevation: LP Blevation: | MA S50 Blevation:
Previous | 1|4 (=] L4

9) Make sure the curve type at the bottom is set to Symmetrical and set the

Design Speed to 60. The K value is automatically read from our table and a curve
length of 92.72 is computed.

We need an even length of curve preferably in 50 or 100 foot increments and this
VPI has a small algebraic difference so go ahead and change the curve length to

200.
M Profile Generator (K Value Table: tdot01.kvl) = e =
File Tools
VPI 1 VPI 2 VPI 3
Station: | 287+00.00 Station: | 304+10.00 off - Station: | 333+50.00
Blevation: | 781.50 Blevation: | 787.00 o« Blevation: | 816.50
Back Grade: | 0.3216 Off - Fwd Grade: | 1.0034 Off =]
= | << Insert | | [Chynamic | | Delete | | Insert == .
Length: | 1710.00 Length: | 2940.00
[ Symmetrical Vertical Curve -|
Speed: (70~ L: [ 200.00
Station: | 303+10.00 LP Station: | 303+10.00 i | 293.3567 Station: | 305+10.00
Elevation: | 786.68 LP Elevation: | 78662 S50: | NA Elevation: | 788.00
Previous | 1|4 [T A

The new curve length is used to calculate a new K value which is used with our K

value table to indicate that we are now meeting 70 mph vertical design speed
criteria.
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Exercise 7

10) Press the Next button at lower right of dialog to preview the information for VPI #3.
We only need a 50 mph vertical curve here but go ahead and set a curve length of

1200 which yields a Design Speed of 70 mph.

.-H Profile Generator (K Value Table: tdotll.kvl)
File Tools
VPI 2 VFI 3
Station: | 304+10.00 Station: | 333+50.00 [Cff ~]
Blevation: | 787.00 Blevation: | 816.50 [Cff ~]
Back Grade: | 1.0034 (of ~]
_ - | << Ingert | | Cymamic | | Delete | | Ingert ==
Length: | 2540.00
| Symmetrical Verical Curve =
Speed: (70 ] L: [ 1200.00
Station: | 327+50.00 HP Station: | 332+02.81 K: | 481277
Bevation: | 810.48 HP Blevation: | 812.75 SSD: | 77443
(Ermvoua] 1 [

[=] & s

VP4
Station: | 347+50.00

Blevation: | 793.32

Fid Grade: | -1.6557 (Cff =]
Length: | 1400.00

Station: | 335+50.00
Elevation: | 806.57

In graphics, we can see our curve as specified.

NOTE:

Graphics shown while using Profile Generator are temporary visualizations and
disappear when the program is exited. Graphics for the plans are displayed using

D&C Manager which we will do in the next section.

11) Save the proposed profile by selecting File — Save Profile from the Profile
Generator dialog. Enter SR95 for the profile name and click OK to save. Click

OK again to dismiss the Confirmation message box.

Save Profile As
Profile: | SR95 (=]
Input File: | j1070js.inp Q
QK ] | Cancel |
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12)

1.

1)

2)

Exit the Profile Generator dialog. When prompted to save your profile, you can
answer NO since we did that in Step 11. When prompted to save your Vertical
Alignment settings, press YES.

Drawing the Proposed Profile
Next, we are drawing the proposed profile SR95 utilizing D&C Manager.

Access the D&C Manager.
Select the item:

Drafting Standards — Roadway Vertical Alignments — VA Roadway.

M Design and Computation Manager EI@

File Edit Settings Favorites Help

& (C:M\sers"Public'\Geopak Standards'tdot.ddb -
[ Drafting Standards

£ Tools

(27 Cross Sections

(3 Roadway Horizontal Alignments

[£=r Roadway Vertical Alignments
& VA Roadway prop. roadway vert. alignmert
WA Labeler place vertical alignment annotation
Slope Tool calculate & label slope
WC Design Tool  wertical curve design tool

m

Press the Draw Plan & Profile button on the secondary dialog.

r,ld VA Roadway prop. roadw... El (=] @ﬁ

Adhoc Attributes Match Paint Text

Mew Element COnby [ Draw Plan & Profile ]

Plot the proposed profile ‘'SR95’ using the parameters as shown in the following
dialogs. Options required for proposed roadway profile line work are set by default.
Do not turn on any annotation options. All annotation is placed with a separate
program which we will use next. Single click on the profile name in the Draw

Plan & Profile dialog.
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Exercise 7

Since we have our profile control information set up in the working alignment, all of
that data in the Profile dialog is filled in automatically. Review the data then click
OK to draw the profile.

&L Profile - SRA5 3

Profile Range
Begin Station: | 287+00.00

End Station: | 347+50.00
Begin Blevation: | 781.50
End Hevation: | 793.32
Maximum Elevation: | 812.75

&L Draw Plan & Profile EI = @ Minimum Bevation: | 781.50
ftem: | VA Roadway prop. roadway vert. alignment Plot Settings
Element Type: | Profiles | Label Scale: | 50 Horzontal Scale: | 50.0000
Key-n Points: Vertical Scale: | 5.0000
Select Profile to Draw Begin Station: | 287+00.00
SR35 VPI Labels (From VPI__ ] End Station: | 347+50.00
SRI5GRN [ Cincle =]

Strip Grade Increment:
Horizontal Axis Labels

Vertical Axs Labels Profile Reference Point

Reference Station: | 285+00.00 R 1
Reference Blevation: | 700.0000

W C. Incremental Hevations

W.C. Parameters
Grade labets  [Fand ™~ ———tarm
T Y: | 5946428395 |
Extemal Lengths Profile Cell
Station Equations [No Gaps = | PGL Chain: |SR35 |
SRR | DrawCellat XY | | IdentfyCel |
Stopping Sight Distances
| OK | | Cancel |
3) Exit the Draw Plan and Profile dialog then review the proposed vertical alignment

line work in MicroStation.
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4) We run a separate special program to place all of the vertical alignment annotation.
Double-click the item:

Drafting Standards — Roadway Vertical Alignments — VA Labeler

“ Design and Computation Manager E\@

File Edit Settings Favorites Help

o /B¢ =W

&R C\Users'Public\Geopak Standardstdot.ddb »
[ Drafting Standards
21 Todls
[Z1 Cross Sections
21 Roadway Horizontal Alignments
[~ Roadway Vertical Alignments
é WA Roadway prop. roadway vert. alignment

m

WA Labeler place vertical alignment annotation
Slope Tool calculate & label slope
WC Design Toal  werical curve design tool
(20 Exist. Profiles i

5) The Label Vertical Alignment Dialog is opened.

Label Vertical Alignment @
Profile Settings j
Job: 101
Chain: SR95

Station: 285+00.00
Elevation: 700.00
Scale: 10:1

X: 2486540.47
¥: 611710.60

Identify Profile Cell

Type: |Roadway -
Profile: | SR95 =

Label Scale: 50

Label

¥ VPT Labels Intersections

¥ VPCHVPT Labels

¥ Grade Labels

[¥ V.C. Length Labels

Iv K value

| Label Crest High Points
[ Label Sag Low Points
[ Label Speed

PLACE LABELS
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6)

7)

8)

9)

10)

11)

Exercise 7

Click on the Identify Profile Cell command button and click on the Geopak
profile cell for our profile. The window shade button on the upper right of the dialog
can be used to get the dialog out of the way as you identify the profile cell. Just

click it again to enlarge the dialog after identifying the cell.

After reading the profile cell and populating the Profile Settings at the top of the
dialog, the GPK file is read for all profiles/vertical alignments applicable for display
on this profile and fills the profile list box.

Next, set the Type of profile to be labeled. The default is Roadway which is what
we need. Options to label special ditches or private drives are also available. The
type controls text sizes, orientation and symbology.

Set the Profile option to SR95.

Set the Scale to 50 if not set already. The current active scale is read when the
program is started to fill in this field automatically.

Finally, the label options can be adjusted as needed. The type of profile to be
labeled determines which default options are turned on. For this class, we will use
the defaults for Roadway.

Now that all control values are set, click on the Place Labels command button

and the vertical alignment is annotated. Review the annotation graphics and click
the red X to close the dialog. You can close D&C Manager as well.
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Label Vertical Alignment 2

Profile Settings -

Job: 101
Chain: SR95
Station: 285400.00
Elevation: 700,00
Scale: 10:1

X: 2486540.47
¥: 511710.60

‘ Identify Profile Cell |

Type: |Roadway -
Profile: SR95 -

Label Scale: | op

Label

¥ VPI Labels Intersections

¥ VPC/VPT Labels

¥ Grade Labels

[¥ v.C. Length Labels

Iv K Value

[ Label Crest High Points
I Label Sag Low Points
I Label Speed

PLACE LABELS

[11.)  Working Alignment - Define Proposed Profile

We are completing the Profile View of the Working Alignment Definition in Project
Manager.

1) Press the Define button from the workflow dialog of Project Manager.

2) Highlight the Profile View option and populate the Proposed Profile field as
depicted below using the Select button.

M Working Alignment Definition: SR95 =] @ | &=
i - | C*\Projects', File
Plan View Design File: | C:\Projects"Roane
Pattem Existing Profile: | SRI5GRN
Shapes
Frofile View Proposed Profile: | SR95
Location
Cross Section View Begin Station: | 285+00.00
Existing Ground S <
End Station: | 347+85.04
Proposed Finish Grade ton 2
DTM
| OK | | Cancel |

3) Press the OK button to save the updates and close the dialog.
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