Ramp Transition Exercise

Ramp Transition Exercise

Objective and Background Information

The objective of this exercise is to demonstrate how the GEOPAK shape tools and COGO can be
used to create a profile for a ramp transition. This is the area between the sections A-A and E-E in
the following figure from Missouri Standard Plans for Highway Construction (203.41). The
profile will be applied along the ramp chain.
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As the figure indicates, the ramp is in superelevation transition from the pavement cross slope at
Section A-A to the superelevation required for the beginning curve of the ramp at Section E-E.
These two sections as shown in the standard plans are provided below.
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Before proceeding with the steps to create the profile, a decision needs to be made regarding the
location of the break line between the mainline and ramp cross slopes. According to the Design
Standards group, the exact location of this break line at Section E-E is not set. It can be located
anywhere within the two-foot width of the ramp nose. For the purposes of this exercise, it will be
located on the ramp side of the nose and held at a constant offset of 20’ relative to the ramp chain
from the ramp nose back to the point where this offset intersects with the mainline edge of
pavement. As a designer, you can determine its location for your project.

Also needed is the superelevation rate at the ramp nose, which is base on the design speed of the
ramp and the radius of the curve. The radius of the first curve in Ramp 2 is 1,041+ feet.
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Ramp Transition Exercise

The relevant portion of the superelevation table from Missouri Standard Plan 203.20F is shown
below. Based on emax = 8%, the ramp’s design speed of 40 M.P.H. and a rounded radius of 1000,
the superelevation for the start of the ramp is 6.0%.

SUFERELEVATION AND WIDEMNING TABLE. omx= 8%

DESIGN SPEED 30 M.F.H. OR LESS a0 M.P.H. EC M.F.H.
NORMAL SURFACE WIDTH 20’ [ 22" | 24’ zo’ [ 22" [ 24’ THIENES
RADIUS (FEET! en | L W e% | L W s% | L W
17000 ne [o e o Jolnm|[ololoJolww][olo[o]as
14000 ne [o ool olnm[ ool ololw]olol[o]a
12000 ne [ o [o [ o[ ofn | ool aoaloln][ oo oo
10000 ne [o el e[ ofm|[ ool aolo]ww]olol[o]a
8000 ne [ ool ofnm ] ool aololnw]o]ol[o]|a
8000 ne [ o oo o|nm ] oo af[o|r|[4] 0|00
5000 ne [ o [ o[ o[ ofre[ 41| o] oo ealsslzo[ o |
4000 Ne [ o [ o [ o [ o [Re |41 |20 0 [0 [2.9] 70 2.0 0 | 0
3500 ne [ o [ e[ o[ ofzalas]eo] oo Jaz]77]ze[ 0|08
3000 R | 36 |2.0| o | 0 |z.6| 54 |z.0] o | o [3.7]e3 |25 0 | @
2500 RC | 36 |20 o | o [3.0] 62 [2.5] o [ 0 [4.3]103]|z.5] 0 | 0
2000 z4| 44 |25 | o [0 |37 77 2.5 o [ o [s.1]dzz|25] 0 | @
1800 26|47 |2.5| ¢ | o 40|83 [3.0] o | 0 |[5.5[132]3.0]2.0] 0
1600 z.g| 53 |25 o [0 [4aal et |30 o[ 0 |s.a]14z]35.0]z.0] 0
1400 3.2| 58 |3.0| © | 0 |4.8| 93 |3.0|2.0| O |6.4|154|3.0]|2.5| 0
1200 3.6] € |3.0|2.0] © 112 |3.5|2.5| 0 |7.0] 188 | 3.5|2.5| @
1000 42| 16 | 3.5 |25 oeoiea|3.5[2.6] 0 [7-6 182 3.5]3.0]z2.0
300 4.5 | 82 |3-5|2.5] 0 =% 132 |4.0]3.0]|z2.0|7-8]|187]4-.0]3.5]z2.5

Procedure:
The following steps will be used to create the ramp profile:

1.

©o

In the plan view drawing, place a break line from D&C Manager - EOP New that indicates
the location of the switch between the mainline and ramp slopes. This line is needed for the
proposed cross sections.

In the shapes file, with the mainline shapes already plotted, place a line along the edge of the
shape(s) next to the ramp. This line is to begin 5’ before the beginning mainline station for the
ramp transition and go to the ending mainline station of the transition.

Create a complex MicroStation element (using the same mainline station range as used in step
2) at the location of the break line created in the plan view drawing. Note that this line string
will be longer at its beginning than the break line drawn in step 1.

Determine the cross slope on the ramp at each end of the transition. The cross slope at one end
will match the mainline cross slope and will be at full superelevation for the ramp horizontal
curve at the other end.

Use the Shape Analyst to find the elevation at the end of the break line as projected from the
mainline shape next to the ramp. Based on this elevation and the cross slope for the ramp at
this point, calculate the projected elevation along the ramp chain.

Store points along the ramp chain using the Shape Profiler in the continuous extrapolation
mode to project the main line cross slope to the break line and the ramp cross slope from the
break line to the ramp chain.

Re-station the points by create a dummy chain form the list with the beginning station set to
match the ramp station at that point.

Create a point profile from the list of points, which will be the profile for the ramp transition.
Cut proposed cross sections for the transition area for RAMP2 only.
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Instructions:

1. Open the MicroStation file

pw:\DistrictCADD\design\Osage\J5P0123\data\plan_50_J5P0123.dgn and adjust the
window area to the beginning of Ramp 2, as shown below. The white dashed lines indicate the
location of the mainline edge of pavement at the ramp and the -20° offset from the ramp chain.
Several key points are labeled giving the station and the offset of the point relative to the
mainline (ROUTES50) and ramp (RAMP2) chains.

Remove (trim) this part of the line
back to where it intersects the curve

\ offset —20” from the ramp chain
-~

> 82m g 55,77

£

(”s+o 451 +40. 555 RmuTESD‘\\
0Ff 66. 0000 =
Sta 0+00.000 RAMPZ
0Ff 0-0000 RT

Sta 452+86. 044 ROUTESQ
Dff 5&.0000 =

5ta 1+43, DBO RAMP2
Off 20.0000 LT
Sto 453+55.684 ROUTESQ
OFff GB.0000 RT =
Sto 2+12,438 RAMP2
OfF 20,0000 LT
Sta 453+96. 340 ROUTESD
OFff 74.3081 RT =
S5ta 2+52.657 RAMPZ
Off 22.84394 LT

Trim the east (right) end of the dashed line showing the mainline edge of pavement back to
where it intersects the curve offset —20” from the ramp. Use the Draw Transition Tool and
the D&C Manager EOP New to draw this line. It represents the break in EOP for the
transition area. Use the adhocs to set the pavement type. Save the changes to the DGN.

Enter the GEOPAK project pw:\DistrictCADD\design\Osage\J5P0123\poject\j5p0123.prj
as userc and select the RAMP2TR working alignment.

2. Open the MicroStation file

pw:\DistrictCADD\design\Osage\J5P0123\data ramps_shape.dgn and adjust the window
area to the beginning of Ramp 2.

Use the shape analyst tool to determine the elevation projected from the mainline shapes where
the break line intersects the ramp nose. This elevation will be used to determine the elevation
for last VPI in a point profile for the ramp transition. The Shape Profiler will be used later to
generate the rest of the VVPI elevations. Activate Superelevation Shape Manager Tools
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Ramp Transition Exercise

3. Select the Shape Analyst from the dialog. It is the forth icon from the left as shown in the

figure.
x|
?ﬁéﬁ@\@%@\@

The Shape Analyst tool is shown below.

- In the Shape Analyst, shown below, toggle on Display Only, select the DP button, and
data point inside the Gold (color-5) shape for Route 50 at the start of the ramp. This lets us
know that the cross slope for Route 50 at this point is —2%. It provides other information
about the shape as shown in the dialog. You will have different information based on the
location of your DP.

Fy Shape Analyst

User

Job: [ 123 Q [T Dizplay Orly [ Cross Section

Elewation [nformation

Chain: [ROUTERD - PGEL Elevation : | ¥38.59

Profile : [ROUTEGOPR PGL Slope: [400%
Station : IW Crozz Slope Im
Offzet : W Longitudinal Slope IW
Elevation W Flaw Slope W

[ Extrapolate Fixed Slope : |7 A
By StasOffzet | f Dyrnamic: |

4. Go to the MicroStation Level Display and make sure the Level Filter is set to All Levels
or None.

81213 |5] 6] 7] 8| _iew Dispiay ]|

\@ IEETE a}w’-\ll Lew » Levels "'I
e "
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—1 Cross Slope
Label:

Zero Line Label: |

Line Style: ——

T
Symbology: [ — T —

Ao Size: | 3.000000

¥ Elevation
symbology: [ EEEEEE
Anigle; ISEI.EIEIEIEIEIEI Absolute "I

5. Open User > Preferences and toggle on Elevation, set the text settings as shown below
right.

(GEOPAK
— Symbology
Level [Scratch- =l
Coler: L] 0 =l
Weight: | 1 =l

— Text Preferences
Set Justification

T”" EUMY:42. 3456

Ft: [F=y 3MaDOT Eng.

Decimal: _I
Cancel |

—1 Store Cogo Point
Beqinning Paint Mame: |

[ Increment Paint Mame

Feature: |

Description: |

I:IKl

Close the dialog by clicking on OK.
- Turn off Display Only.

- Select the DP button, snap to the outside pavement edge of the ramp nose (Route 50 Sta.
453+55.68, offset 68’ to the right), and data point to accept. The elevation at this location is
737.14 as projected from the Route 50 shapes.

!
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6. The Shape Profiler will be used to extrapolate the elevations from the mainline shapes onto
the ramp chain to locate the VPIs for the profile. Elevations will be determined at 5’
increments. Before doing this, lines need to be added to the shapes file to let the profiler
know how to extrapolate the elevations.

The first line needs to be along the outside edge of the mainline shapes start 5° before the ramp
transition and going to the other end of the transition. For this project the line needs to run
from Route 50 station 451+35.67 (5° before the start of the ramp) to station 453+55.98, which
is the mainline station at the ramp nose, with a constant offset of 54’

Use Draw Transition to place a line on Level Scratch-2 at a constant offset of 54° from
Route50 Station 451+35.67 to 453+55.68.

# Draw Transition gli|@

Job: |'|23 Q,
Chain: [ROUTESD =] 1%
Eegin Station: | 451+35.67 :‘@h
Eegin Offset: |54.000000 1
End Station: | 453+55 B3 -
#in
|

Diraw |

The second line needs to be a single element that defines the change in cross slope. For this
project the line will be offset 56° from Route50 Station 451+35.67 to Station 452+86.04,
which is the same a Ramp2 Station 1+43.09 with an offset of -20°. The line continues from
that point with a constant offset from Ramp2 Station 1+43.09 to Station 2+12.44.

Use Draw Transition to place a line on level Scratch-2 at a constant offset of 56° from
Route50 Station 451+35.67 to 452+86.04. Draw a second line with a constant offset of -
20’ from Ramp?2 Station 1+43.09 to Station 2+12.44.

# Draw Transition g|§|@ # Draw Transition g|§| E|

Job: 123 Q.
Chain: [ROUTESD =] I

Eegin Station:, | 451+35.67 - Begin Station: |1+43.09 -
Hin i

Begin Offset: | 56.000000 — Beqgin Offset; | -20.000000 —

End Statior: | 452+86.04 1 End Station: | 2+12 44 1
i i

End Offzet: | GE.000000 — End Offset; | -20.000000 _

T Draw

4/18/08 Missouri Department of Transportation 6




Ramp Transition Exercise

below.

WEEa & #Ho

7. Use the MicroStation Create Complex Chain tool to create a single element from
these two lines. The tool is the one selected in the MicroStation Groups toolbox shown

A

8. Open the Shape Profiler.

*
78

x|
]Iy <L >

edge of the shape are not needed.

The Shape Profiler uses the same User Preferences dialog as the Shape Analyst. Go to User >
Preferences and toggle off the Elevation Option as shown below since the elevations at the

Elevation

symbology: [ I CE
Angle: IEIEI.EIEIEIEIEIEI Abzolute "I

Click OK to save the changes to the preferences.

shape’s from and to station values.

= Shape Profiler,

Click on Identify Shape in the Shape Profiler and select the edge of the color-5 shape for
Route 50 adjacent to the Ramp 2. This will fill-in the Chain field in the dialog as well as the

User

Job: [123 Q
Graphic Grade b |
Chain: [ROUTESD ]  Identify Shape
From Station: [44543034  +i»
ToStation: [4E1+8853 @
Ewven bl |‘I—
Elevation &long:  Element il

[V Contirwous Estrapolation [T Comples Chain

[ Display Only

|dentify Element |
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9. Click on the DP button next to the From Station field and snap on the end of the
complex element created in the previous step near the beginning of Ramp 2. Accept the

snap.

Click on the DP button next to the To Station field and snap on the end of the same element
at the ramp nose. Accept the snap. This will set the station range for the Shape Profiler.

E Shape Profiler, EHE@

ser

Jobe 123 Q [ Dizplay Only
Graphic Grade 7 |
Chain: [ROUTESD =] _Identify Shape |
From Station : [451+35.67  +é»
ToStation: [453+65.68  +&+
Even bl |5—
Elevation &Along:  Element bl

W Contiruous Extrapolation [ Complex Chain

..........................................

Set the distance between points option to an Increment of 5, as show in the above dialog
figure. This area of the dialog is directly below the station range fields.

Set Elevation Along: to Element. Have Continuous Extrapolation toggled on and
Complex Chain turned off.

10. Click on the Identify Element button and select line created in the previous step that runs
along the edge of the Route 50 shape. This will bring up the following dialog:

& il

Mon-Tranzitional Extrapolation ™ |

Fired Slope: | -2.000000

Radial Ta Bazelne - |

[0 Mext Element ||_ Complex Chain
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11. Set up the dialog as shown below. This tool will project elevations from the edge of the
shape selected onto the next element chosen. This extrapolation can be Non Transitional
or Transitional, which is chosen at the top of the dialog. The next part of the dialog is
used to set the slope and direction of the extrapolation, which can be Radial To Baseline
(used for the shape), Radial From Element (which is the current element), or Radial To
Element to be chosen next.

= I [ 5

Mon-Tranzitional Extrapolation ™ |

Fired Slope: | -2.000000

Radial Ta Bazelne - |

[0 Mext Element ||_ Complex Chain

Since the next element chosen will be the line representing the change in cross slope, the slope
to the next element is the same slope as the mainline shape. In this example the mainline
shape is non transitional with a cross slope of —2%, which is the value to be used. If the shape
were in superelevation transition, the Transitional Extrapolation option would be used. The
“From Slope” equaling the cross slope of the shape and the start of the ramp transition area
and the “To Slope” set to the cross slope of the shape at the other end of the ramp transition or
the end of the shape, which ever comes first.

12. For the class example, plot the elevation along the next element chosen. To do this, go to
User > Preferences in the Shape Profiler and toggle on the Elevation option as shown
below. Click OK at the bottom of User Preferences to accept the change.

v Elevation

symbology: [ NEGEGEGICEN
Angle: |9EI.EIEIEIEIEIEI Abzolute vI

13. In the Extrapolate to Next Element dialog, click on the ID Next Element button and select
the complex element created in the previous step. You should get the following results:

4/18/08 Missouri Department of Transportation 9
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14. The next projection is from the element just identified to the ramp chain. Since the
elevations from the next projection will be used to create the profile for the first part of the
ramp, preferences need to be changed. Also, it would nice to see the change in the cross
slope at each point in the projection to verify that it is being done correctly. To change the
preferences, go to User > Preferences in the Shape Profiler and toggle on Cross Slope

and Store Cogo Point, as shown in the figure below. Click OK, to close the User
Preferences dialog.

— 1 Cross Slope » - Symbalogy
Labe: TN Level |Scratchl =l
Zern Line Label: | Color: [T O ]
Line Style: I — weight: | 1 =l
— Text Preferences S ot Justifioat
=l i et Justific:ation
Symbology: I —— Th: [1.000 el 12934
Ao Size: [ 3.000000 Twr [7.000
Ft: IEL-'-E 3MoDOT Eng. |
¥ Elevation Decimak 2—'
syrmbology: [ CE
Angle: [30.000000 Absolite ¥ | _Cancel |
—1v Store Cogo Point
Beginning Paoint Hame: | R200
V¥ Increment Paint M ame
Feature: |
Descriptior: |

EIKl

15. This extrapolation needs to be radial to the ramp chain since that is the direction of the
cross slope for the ramp. To do this, switch the projection option to Radial to Element in
the Extrapolate to Next Element dialog as shown below.

D =10l

Man-Tranzitional Extrapolation ™ |

Fired Slope: | -2.000000

Radial To Element h |

[0 Mext Element ||_ Complex Chain
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16. Because the ramp cross slope is in transition, change the first option to Transitional
Extrapolation. This will change the dialog to the form shown in the next figure.

e e
Transitional E=trapalation - |

From Slope: | -2.000000 DF |
To Slape: [-6.000000 DF |
[0 Mext Element ||_ Complex Chain

Set the From Slope: to -2 and the To Slope: to —6 as to the left. Click on the From Slope:
DP and place a data point at the start of the ramp. Click on the To Slope: DP and place a
data point at the ramp nose. The offset of these data points can be anywhere on or between
the break line and the ramp chain. It is the station value that is used and not the offset.

Click on the ID Next Element button and select the ramp chain. The results are shown in the
figure to the bottom.

17. Close the Shape Profiler. If you look closely at the last projection line you will notice
that is just short of the ramp nose. It was because of this that the Shape Analyst was used
to project the Route 50 cross slope to the break line. Consequently, the elevation for the
VPI for the ramp profile at the nose of the ramp needs to be calculated. It is the elevation
at the nose end of the break line + the cross slope on the ramp at that point time the
distance from the break line to the ramp. For this example the calculation is:

V/PI elevation =737.1409 + (-6% * 20”) = 737.1409 — 0.06 * 20
737.1409 — 1.2 = 735.9409

This elevation will be used for the last VPI of the Ramp 2 Transition (Station 2+12.42). We
will store this point in COGO to use for our RAMP2TR chain and profile.

4/18/08 Missouri Department of Transportation 11
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18. Open Coordinate Geometry to look at the information for the points just created. Enter
the session using the information shown in the dialog below.

Coordinate Geometry

Project Mame: | J5P0123
Job: (123 O
Cperator Code: | cu

(] | Cancel |

Open the COGO Navigator and look at the list of points. Scroll down until you get to Point
R200. Click on R200 to highlight that point. Scroll down to the last point in the range. It
should be point R243. Hold down the shift key and click on the last point in the range to
select all points in the range. Describe the points. Notice that the points are about 5 feet
apart and the stationing corresponds to that from the mainline.

& Coordinate Geometry Job: 123 Operator: cu

File Edit Element Wiew Tools

I:R Ek‘P‘EA,/%Gfi?G(%ﬁéfig(jljfﬁ}i%&%O'Uﬁpﬂedefine
Dizable Yizualization 'lmj Browse | 9312 v| 3739 '|ﬂﬂjﬂ

COGO Kewin: [PRINT POINT R241 R242] j
= 1 FRINT FPOINT E200 REZ01 R202 R203 E204 R205 RE206 RZ07 R208 RZ209 EZ10 R211 RE21Z2 RZ
R219 R220 R221 R222 RZ23 RZ24 RZ25 R226 R227 R228 RZ29 RZ30 R231 R232 E233 RE234 E235 RZ36 R
Point 4 ¥ Station Elevation
Rz00 1.698.703.00 999,407 .92 451+44 .96 728 7500
Rz01 1.698.707 .50 999,407 . 26 451449 .91 728 .9400
Rz02 1.698.712.81 999 406 .57 451454 .86 729 1300
Rz203 1.698.717.71 999, 405 . 86 451459 .81 729 3200
Rz204 1.698.722 .60 999,405 .13 451464 .76 729 5100
RZ05 1.698.727 .50 999, 404 38 451469 .71 729 7000
RZ06 1,698, 732 .38 999, 403 .60 451474 .66 729 8800
RZ207 1,698,737 26 999 402 .80 451479 .60 730.0700
RZ208 1,698,742 14 999, 401 .98 451484 .54 7302500
RZ209 1,698,747 .01 999 401 .13 451489 .48 7304300
RZ10 1,698,751 .87 999, 400,27 451494 41 730 4200
RZ211 1,698,756 .73 999,399 37 451499 34 7308000 _:J
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19. Before the points can be used to create a profile for the ramp, we need to add the point we
calculated by hand earlier.

Store point number R244 and make sure to toggle and place the elevation of 735.94.

Create chain RAMP2TR beginning at station 0+00 and consisting of the points R200-
R244 as shown in the dialog below.

E Store Chain From Elements

Chain Mame: [F&MPZTH Element S election
Beginat0.00 *| | Element Type:  Faint -
Elemert List: Paint Hame:

R200-R244 <Add| |Rz44

| Stare Chain I

Describe your chain so you can see the stationing. You’ll notice that it’s not exactly the same
as the RAMP2 chain stationing. This is due to the beginning point of the RAMP2TR didn’t
start exactly at 0+00 on the RAMP?2 stationing. You can also figure out the elevation at that
precise point using the same method we used to calculate R244. For the purpose of this
exercise we won’t. For a real design, you want to ensure that you get the correct stationing for
your transition area for each RAMP.

20. The next step is to create the profile for the transition area in Ramp 2. A key-in command
needs to be used for this step. It has the following format: STORE PROFILE _name pa-pi.
Type in the following COGO command:

S PRO RAMP2TR R200-R244

Exit Coordinate Geometry.

21. Open the MicroStation file
pw:\DistrictCADD\design\Osage\J5P0123\data\profile_J5P0123.dgn. Go to the
Microstation Utilities Pulldown Menu and select Saved Views and pick the RAMP2 saved
view.

4/18/08 Missouri Department of Transportation 13
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22. Open the Vertical Alignment generator and set up the settings and preferences as shown
(use the “Identify Cell” button and select the RAMP2 cell in the view:

= Settings |g|

Job: [123 Q
Operator Code: | cu
PGL Chain: [RakP2 -

Location and Scalez

Horizontal Scale: lm
Yertical Scale: IW
Reference Station: W
Reference Elevation: lm
»: [1702949.8690

v [Tt o

Profile Cell
Diraw Cell at =y | | """"" [ dentify Cell ™™ |

ok | Cancel |

Select File > Load and load the profile RAMP2TR to review and make any changes if needed.
Exit the Vertical Alignment Generator

23. Open Microstation file
pw:\DistrictCADD\design\Osage\J5P0123\data\xs_ramp2tr_J5P0123.dgn

Ensure you are still in RAMP2TR working alignment in your Project Manager Road Dialog.
Let’s review your working alignment definition.

Select Proposed Cross Sections from the dialog box. Copy the MoDOT run and name it
RAMP2TR. Enter the newly created run.

4/18/08 Missouri Department of Transportation 14



Ramp Transition Exercise

24. Set up the shape clusters. Scan for your shapes and add the Route50PR shapes. Start by
adding the =30 tie first. Apply the typical section “New Pavt” to each shape cluster.

= Typical Sections E|§|@

Cel

Description

Job Mumber; 123

DR O
ExFeat

MewPavt
PDitch
ReconPayt
Sublay

Draw and Lab... A
Euisting Features

Froposed Paved...
Recanstuction ...
Traces Ex. subla...

New Pavement | Deseription
Fange
Apply ko Whale Chain %
[ _Drl [ DRl
B r [FOUTESS | _geket.. |

Template
Template Designed ta ‘Waork with: [T [Shape Cluster

Apply

shown below.

25. When finished setting up your shape clusters you should end up with a set up like the one

?3 Proposed Cross Sections - RAMP2TR

File
<5 DIGN File Chain Tie/PGL Prafile |
Pattem ROUTESO -30.000000 ROUTESOFR Ty

e X ypical
Existing Ground ROUTESD | 30000000 | ROUTESOPR .
Shapes __Thick |
Shape Clusters Scan
Define DGM Variables
Define Yariables

Redefinable Y anisbles
Plat Parameters
Drainage

Side Slope Conditions

Chain: [ROUTESRD hd ,,[gF'mfile: ROUTEROPR hd
Apply Profile at: Tie ™| | 30.000000

Add | Modfy | Delets |  Up | Down |

RT
Define | Modify | Delete | Up | Down |
Criteria Files
Hame Diezcription -
wariables.x Y ariables Definition File 03-24-08, Il
rnark,_row.® Mark B A 03-24-08.
R _pavemnent. Mew Pavement 03-24-08. ﬂ
Add Delete Up Do |

4/18/08
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Ramp Transition Exercise

26. Set up your Define Variables as shown below:

Right of Way DGN: plan_50_J5P0123.dgn
Cross Section DGN: Xs_ramp2tr_J5P0123.dgn
Proposed Plan DGN: plan_50_J5P0123.dgn
Geopak Lines DGN: ramps_shape.dgn

Xs scale: 10

Plan scale: 50

27. No Redefinable Variables will be set up for this run. We are using the ad-hocs in the plan
view geometry to expedite things. So, we will leave all Redefinable Variables as default.

28. Run proposed cross sections and review when finished.
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Bonus Material

Steps 1- 28 have demonstrated a typical application of the procedure given at the beginning of this
exercise. Part of the design process involves beginning with “dummy profiles” to get you close to
where you need to be. Ideally, you would go back to the first transition ramp chain and profile
and add points at the true beginning and end of the RAMP chain so that your cross sections have

the appropriate labeling.
Design recommendations for designing ramps:

e Always start by designing each of the transition areas first, and then tie them together by

creating the full profile.
e Do not shape ramp transition areas. Instead use the shape profiler tool and the criteria to

handle the cross slope change.
e Cut cross sections for the ramp separate from the mainline except for the transition area,
which should be included in the main line sections. This will ensure that your earthwork is

being paid accurately.
e Create matchlines for the grass gore areas to keep earthwork from the mainline separate

from the ramps.

The rest of this exercise looks at two more cases to show most of the changes in application that
will be encountered.

Merging ramps following the same direction of mainline stationing.

Ramp 4a) Open the MicroStation file
pw:\DistrictCADD\Design\cole\j5p0100\data\plan_50 J5P0100.dgn and adjust the window
area where Ramp 4 merges with the mainline. Ramp 4 is the loop on ramp for the eastbound lane.

B el . *“__ L4
— Add line level /' e I'I

Edge of Pavement,
color 0, and style 2 \

Use Draw Transition to place a dashed pavement line offset 56’ to the right of the ROUTES50
chain between the ramp nose and the end of the ramp to define the break in pavement cross
slope between the mainline and the ramp. In this example, a straight line without the curve is used

to define the break in the slope.
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& Draw =100 |
Jobe [T00T Q@
Chair: IW j J:§
Begin Station: | 452+15.521 1
in

Begin Offset: | 56.000000
End Statior: | 463+00.977
End Offset: | 56.000000

Diraw

_

=
o

_l

Ramp 4b) Open the MicroStation file
pw:\DistrictCADD\Design\cole\}5p0100\data\ramps_shape.dgn and adjust the window area to
the beginning of Ramp 4.

Notice that the stationing for the mainline runs is increasing from the ramp nose to the end of the
ramp. Thus the extension of the line along the edge of the mainline shape next to the ramp is at
the nose end for this situation. Draw 2 lines on level Scratch 2 between ROUTESO stations
462+10.521 and 463+00.977 (the station at the end of the ramp): one at an offset of +54” and the
other at an offset of +56° from the chain. Note: Since the break line is made up of only one
element, Step C from the Procedure given on page 2 of this exercise is not needed for this
situation.

& Draw =loix| P =1o(x|
Jok: IF Q Jok: IF Q,

Chair: Wj ks Chair: Wj ks

Begin Station: | 452+10.521 T@» Begin Station: | 452+15.521 :lg*
Beqin Offzet: | 54.000000 _ Begin Offset: | 56.000000 1
End Station: | 463+00.977 T'@* End Station: | 463+00.977 Tl@*
End Offset: | 54.000000 _ End Offset: | 56.000000 —

Draw Draw

Ramp 4c) Determine the cross slope on the ramp at each end of the transition: Because of
the tight radius of the ramp curve, the cross slope is the 8% maximum at the nose. Since the
mainline shape is in superelevation transition at the end of the ramp, use the Shape Analyst to
determine cross slope. You should get the results shown below indicating a cross slope of —
0.901% for the mainline. Use a ramp cross slope of +0.901% at its end point.
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=10 x|
User
Job: IT QL ¥ Display Only ™ Cross Section
- Elevation Information
Chair: [ROUTESD =l FGL Elewation: 7724409
Frofile :  50PR PGL Slope:  0.000 &
Statior : m Cross Slope: 0901 %
Offzet : IW Longitudinal Slope :
Elevation: 7725548 Flow Slope :
[T Extrapolate Fixed Slope ; IW i
By Sta/Offset | P | Dynamic |

Ramp 4d) Use the Shape Analyst to determine the elevation at the end of the break line as
projected from the mainline shape. The dialog above gives the elevation as 772.5548. Thus,
the elevation for the ramp profile VPI at the end of the ramp is:

VPI elevation = 772.5548 + (-0.901% * 10’) = 772.5548 — 0.009 * 10
772.5548 — 0.0901 = 772.4647.

This elevation will be used for the VVPI at the end of the Ramp 4 chain for this situation.

Ramp 4e) Use the Shape Profiler to store points along the ramp chain by projecting the cross
slopes from the mainline. After opening the dialog for this tool, go to User > Preferences

Turn off all of the options and set the Beginning Point Name to R400, as shown in the figure to
the left. Select OK to close the User Preferences.
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~T Cross Slope

Label CET

Zero Line Label: |

Line Style: | ——

T Awrow
Symbology: [ ——

Arrow Size: | 3.000000

1 Elevation
Symbelogy: [INEEIRCEC

Angle: I 90, 000000 Ahzolute ™ I

~T Store Cogo Point
Beginning Paint M ame; | R400

¥ Increment Point Mame

Feature: |

Descriptior: |

EIKl

Ramp 4f) Click on the Identify Shape button and data point on the edge of the mainline shape
near the ramp nose. Notice that the shape does not go all of the way to the end of the ramp.
Press DP next to the From Station Field and snap and accept to the end of the break line near the
end of the nose. Leave the To Station as the station for the end of the shape. You should get the
station range shown in the following figure.

1ol x]
ser
Jab: [100 o) [T Dizplay Only

Graphic Grade il |

From Station : | 462+10.521 i
Ta Station : | 462+59.750 i
|ncrement vI | 5.000000

Elevation Along:  Element bl I

¥ Continuous Extrapolation [~ Complex Chain

Ehain:IHDLITEED -] ldentifyShap8|

|dentify Elerment |
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Leave the distance between points option to an Increment of 5, Elevation Along: to Element,
Continuous Extrapolation toggled on and Complex Chain turned off, as shown above.

Ramp 4h) Click on the Identify Element button and select line that runs along the edge of the
Route 50 shape. This will bring up the following dialog:

Z5 Extrapolate To Ne x|

Man Tranzitional Extrapalation ™ |

Fixed Slope : [ -2.000000

R adial To Bazeline b

I Mext Element ||_ Comples Chain

Ramp 4i) Plot the elevation along the next element chosen. To do this, go to User > Preferences
in the Shape Profiler and toggle on the Elevation option as shown below. Click OK at the
bottom of User Preferences to accept the change.

v Elevation

symbology: [
Angle: |EIEI.EII:IEIEIEIEI Abszalute "I

Ramp 4j) Set up the dialog as shown below. Since the next line is parallel to the main alignment
baseline, any of the three options (Radial To Baseline, Radial From Element and Radial to
Element) can be used since they will all produce the same result. Because the projection method
does mater most of the time, select Radial to Baseline, click on ID Next Element, and data point
on the break line defining the change in slope between the mainline and the ramp.

B et =10 x|

Man-Tranzitional Extrapalation ™ I

Fixed Slope: | -2.000000

Radial To Bazeline b I

|0 Mest Elemment ||_ Complex Chain

Ramp 4k) The next projection is from the element just identified to the ramp chain. Since the
elevations from the next projection will be used to create the profile for the first part of the ramp,
preferences need to be changed. Also, it would nice to see the change in the cross slope at each
point in the projection to verify that it is being done correctly. To change the preferences, go to
User > Preferences in the Shape Profiler and toggle on Cross Slope and Store Cogo Point, as
shown in the figure below. Click OK, to close the User Preferences dialog.
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—I% Cross Slope

Label CET

Zero Line Label: |

Line Style: | ——

T Awrow
Symbology: [ ——

Arrow Size: | 3.000000

v Elevation
Syrbology: [EGCE
Angle: IEIEI.EIEIEIEIEIEI Abzaolute "’I

—Iv Store Cogo Point
Beginning Paint M ame; | R400

¥ Increment Point Mame

Feature: |

Descriptior: |

EIKl

Ramp 4l) This extrapolation needs to be radial to the ramp chain since that is the direction of the
cross slope for the ramp. To do this, switch the projection option to Radial to Element in the
Extrapolate to Next Element dialog as shown below.

& i

Mon-Tranzitional Extrapolation . ™ |

Fired Slope: | -2.000000

Fadial Tao Element - |

[0 Mext Element ||_ Complex Chain

Because the ramp cross slope is in transition, change the first option to Transitional
Extrapolation. This will change the dialog to the form shown in the next figure.
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& i
Transitional E strapolation b I

From Slope: I-E.EIEIEIEIEIEI DF |
To Slape: [Z.000000 DF |

ID Mext Element ||_ Complex Chain

Set the From Slope: to —8 and the To Slope: to —2 as shown to the left. Click on the From Slope:
DP and DP at the ramp side of the ramp nose, since the Superelevation for the ramp is defined at
that side of the nose. Click on the To Slope: DP and place a data point at the end of the ramp
anywhere on or between the break line and the ramp chain. It is the station value that is used and
not the offset.

Click on the ID Next Element button and select the ramp chain. The results are shown in the
figure to the left. Notice that only the first part of the ramp is done since that is limit of the shape.

Ramp 4m) Repeat the process for the rest of the ramp. To do this, close Extrapolate to Next
Element.

Turn off all of the Shape Profiler options by going to User > Preferences and toggling off
Cross Slope, Text, and Store Cogo Point. Leave the Beginning Point Name alone to
continue incrementing the point numbers.

Click on Identify Shape and data point on the edge of the mainline shape near the end of the
ramp. Leave the From Station as is. Press DP next to the To Station Field and set the
station to the value at the end of the break line near the end of the ramp. You should get the
station range shown in the figure to the right.
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=1
ser
Jab: [100 o) [T Dizplay Only

Graphic Grade il |

Chain: [ROUTESD =] _Identify Shape |
From Station : | 462+53.750 i
ToStation: [463+34.750
Increment vI IW
Elevation Along:  Element "’I

¥ Continuous Extrapolation [ Complex Chain

|dentify Elerment |

Click on the Identify Element button and select line that runs along the edge of the Route 50
shape. This will bring up the dialog below.

S i
Transitiohal E strapalation b I

From Slope: |-2.EIEIEIEIEIEI DP |
To Slope: I-EI.EIEI'I oo DP |
|0 Mest Elemment ||_ Complex Chain

Set the dialog as shown and apply the From Slope to the beginning of the shape and the To Slope
to the end of the ramp.

Ramp 4n) Go to User > Preferences and toggle on Text, as shown to the left. Select OK to save
the changes.

v Elevation

symbology: [ I CE
Angle: IEIEI.EIEIEIEIEIEI Abzolute ""I

Click the ID Next Element in the Extrapolate to Next Element dialog and ID the slope break line.

Return to User > Preferences and toggle on Cross Slope and Store Cogo Point. Select OK to
save the changes.
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¥ Store Cogo Point
¥ Cross Slope Beginning Point Hame: |FE4EIE|
Lzt EECE V¥ Increment Point M arme
Zero Line Label | Feature: |
Line Style: = Description: |

Set the From Slope: to -8 and the To Slope: to -2 as shown to the left. Click on the From Slope:
DP and data point on the ramp side of the ramp nose. Click on the To Slope: DP and place a
data point at the end of the ramp.

e R BIEY
Tranzitional Extrapolation b I

From Slope:; I-B.EIEIEIEIEIEI DP |
To Slope:; |-2.EIEIEIEIEIEI DF |
D Hext Element ||_ |:|:I|TI|:I|EH Chain

Click on the ID Next Element button and select the ramp chain. The results are shown below.
Notice that the second part of the ramp that’s within the limits of this shape has been added.

Ramp 40) All that is needed to complete this case is to follow procedures for creating the chains
and profiles. Since this is a straightforward process, it is not repeated as part of this exercise.

Ramp 3a) There is one more case is considered. It is that provided by Ramp 3 for the project. In
the file pw:\DistrictCADD\Design\cole\j5p0100\data\ramps_shape.dgn window in on the
Ramp 3 transition, which is the exit ramp for the west bound lane. This case is unique in that the
stationing for the mainline and the ramp are running in opposite directions. This has two
implications. The first is that plotted Ramp3 chain will not work as a projection line because it is
orientated in the opposite direction from the mainline. Consequently, MicroStation curve will
need to be plotted in the file and orientated in the same direction as the mainline cure. The second
implication is that an increasing point range will not work when creating the chain to re-station the
COGO points. The order of the range must be reversed.
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Ramp 3b) The location of the cross slope break line has already been added to the plan view
drawing. Plot the needed lines in ramps_shape.dgn. Since the mainline stationing runs from left
to right, the left end of the line along the mainline shape edge needs to be extended 5’ feet in order
to include the ramp nose in the shape profile projection. The lines for the mainline will be added
first.

Use Draw Transition to place a line on level Scratch-2 at a constant offset of -54’ from
Route50 Station 476+84.061 (476+89.061-5ft) to Station 479+55.282. Draw a second line with
a constant offset of -56” between Route50 Stations 477+73.495 and 479+55.282.

&raw ol =lolx|
Job: [0 & Job: [TO0T @

Chair: Wj J:§ Chair: Wj J:§

Begin Statior: | 475+34.051 :Ii‘* Begin Station: | 477+73.435 T‘@»
Begin Offset: | -54.000000 — Begin Offset: | -56.000055 —
End Station: | 4793+55 282 Tl@’ End Station: | 473+55 282 :li»
End Offset: | -54.000000 —l End Offset: | -56.000000 —l

Diraw Draw

Ramp 3c) The lines for the ramp will need to be drawn using the MicroStation Place Arc tool and
the GEOPAK DP Station/Offset tool. The arc with a Ramp 3 offset of —20ft will be placed first.

Start the Place Arc tool with the Method set to Center as shown to the left. Set DP
Station/Offset as shown below. Click on DP to start placing the arc.

Zop 5 (el
& lac o x| Job: [100 Q
=1C] Chain: [RAMP3 = 8

Method Center ¥

metes e Station: [ 2457224
[T Radius [574.9257 Offset: | -20
[T Length: 29293403 T angent + 180 "l [T Auto Angle
[T Start &ngle: 277 24447 DF | A I
[T Sweepdingle: |17.2158°

The next step is to locate the arc center. Use the Center Snap to locate the arc center at the center
of curve RAMP3-1.

Center Snap

9
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Complete the placement of the arc by using either a key point snap to end the arch at the beginning
of the ramp or DP Station/Offset to issue the ending data point at RAMP3 Station 0+00.

Ramp 3d) To make the next steps easier, turn off the display for reference file

plan_50 J5P0100.dgn and level .

Use the MicroStation Create Complex Chain to join the two elements that define the change in

cross slope between the mainline and the ramp.

Groups x|
w4l ® %% o

Sea i

Method:  Automatic "’I
bl ax Gap: IEI.EIEIEIB

[ Simplify geometmy

Ramp 3e) Start Shape Profiler and go to User >Preferences. Set the beginning point name to
R300 and turn off all of the display options as shown to the left. Click OK to accept the changes

to the preferences.

1 Cross Slope

Label. T

Zero Line Labet |

Line Style: | —

T Armow

Symbology: | —

Ao Size: | 3.000000

[ Elevation

symbology: [ NEEICENEE
Angle: |EIEI.EIEIEIEIEIEI Abzolute "I

— Store Cogo Point

Begitning Paint Marme: | R300

¥ Increment Paint Mame

Feature: |

Descriptior: |

EIKl

Ramp 3f) In Shape Profiler, click on Identify Shape and select the mainline shape nearest to
Ramp 3. Set the station range to those shown in the following dialog.
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1o
User
Jaob: [100 o} [ Display Only

[araphic Grade Vl

Chain: [ROUTESD =] _Identify Shape |

From Station : | 476+834.051 i
To Station : | 479+55.282 i
Increment "I I 5000000

Elevation dlong:  Element bl I

W Continuous Extrapolation [~ Complex Chain

|dentify Element |

Click on Identify Element and select the line plotted along the edge of the shape.

Ramp 3g) Return to User > Preferences and turn on Text, as shown below. Click OK to save
the changes.

v Elevation

symbology: [
Angle: IHEI.EIEIEIEIEIEI Abszalute "I

Ramp 3h) In the Extrapolate to Next Element dialog, set the following options:

Non Transitional Extrapolation,
Fixed Slope of -5, and
Radial to Baseline as in the figure below.

S REY
Mon-Tranzitional Extrapalation ‘"l

Fixed Slope: | -5.000000

Radial To Bazeline ‘"l

|0 Mext Element ||_ Caomplex Chain

Click on ID Next Element and select the cross slope break line.
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Ramp 3i) Under User > Preferences, toggle on Cross Slope and Store Cogo Point

—Iv Store Cogo Point
v Cross Slope Bieginring Paint Marme: | BR300
Label: “ ¥ Increment Point Mame
Zero Line Label: | Feature: |
Line Style: | — Descriptior: |

Ramp 3j) In the Extrapolate to Next Element box, change Radial to Baseline to Radial to
Element as shown in the figure on the left below. Change Non Transition Extrapolation to
Transition Extrapolation and the following From Slope: -6 & To Slope: -5, as shown below on
the right.

BExt =100 %] F _ (o
Mon-Tranzitional Estrapolation ™ | Transitional Extrapolation - I
Fixed Slope: | -5.000000 From Slope: | 5.000000 P |

R adial To Bazeline To Slope: I—-E.EIEIEIEIEIEI Dp |

Radial Fram El k |
A0S 1o = emen i D Hext Element I_ |:|:I|TI|:I|EH Chain

Set the From Slope DP at the beginning of the ramp and the To Slope DP at the nose of the
ramp.

Click on ID Next Element and select the projection to line. The end results are shown below.
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Ramp 3k) Use the Shape Analyst tool to store one more point. Enter the Station and Offset
values shown below and identify the point by using the By Sta/Offset button. You should get the

options shown.
o e

User
Job: IT QL [T DisplayOnly ™ Cross Section
- Elevation Information
Chair: [ROUTESD =l FGL Elewation : 7407737
Frofile :  50PR PGL Slope:  0.000 &
Statior : W Cross Slope: 5,000 %
Offzet : IW Longitudinal Slope :
Elewvation: 7389737 Flow Slope :
[T Extrapolate Fixed Slope ; IW i
By Sta/Offset | P | Dynamic |

Ramp 3l) In COGO, use Element >Chain > Store > From Elements to re-station the points by
creating a chain using the Begin at 0+00 option. Make sure the points are listed in reverse order
(R354-R300) as shown below, where R354 is the point stored using the Shape Analyst tool at the
beginning of the ramp and R300 is the first point stored using the Shape Profiler.

SIS

Chain Mame: [FAMPITR - Element Selection
Begin at 0.00 vl [ Element Type:  Paint v|
Element List: Paint M ame:

Ra54-F200 < f’*dd| {101

Stare Chain |

Ramp 3m) The COGO command to store the profile from these points needs to the same reverse
range option. The profile store command for the transition part of Ramp 3 is:

S PRO RAMP3TR R354-R300

Once this part of the profile is stored, the other VVPI stations and elevation plus the vertical curves
can be added to the profile using the Vertical Alignment Generator as was done for Ramp 2.
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