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:

A.

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. This break line should consist of simple elements and not be a line
string.

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
B) 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 A.

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.

Move the last VVPI in this profile to the station and elevation obtained in step E.
Extend the ramp profile by added needed VPI points and vertical curves.
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Ramp Transition Exercise

Ramp 2a) Open the MicroStation file t:\de-proj\cole\j5p0100\data\plan_50 J5P0100.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 (ROUTES0) and ramp (RAMP?2) chains.
Remove (trim) this part of the line
back to where it intersects the curve

\ offset —20” from the ramp chain
q .

5 820 41 55-1” =

—_—

Sta 451+40.665 ROUTESD
0ff 66.0000 RT =

Sta O+10.000 RAMPZ

Qff 0.0000 RT

Sta 452+86.044 ROUTESC
Dff 56.0000 RT =

Sta 1+43.080 RAMPZ
Off 20.0000 LT

Sta 453+55.684 ROUTESOD
aff &B.0000 RT =

S5ta 2+12.438 RAMPZ
Off 20,0000 LT

Sta 453+96. 340 RDUTEBO
Off 74.3081 =

Stq 2+52.657 RAMFZ

Off 22-8484 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. Save the changes to the DGN.

Enter the GEOPAK project t:\de-proj\cole\j5p0100\poject\j5p0100.prj as userc and select
the 50EBL working alignment.

Ramp 2b) Open the MicroStation file t:\de-proj\cole\j5p0100\data\ramps_shape.dgn and adjust
the window area to the beginning of Ramp 2.
The shape analyst tool will be used 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.

To activate the Superelevation Shape Manager Tools select the forth icon from the right in the
Cross Sections toolbox shown below:

o 211; 5 4_-_‘:1-
‘_ﬁﬂ% 245
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Ramp Transition Exercise

Ramp 2c¢) The Superelevation Shape Manager Tools are shown to the right. Select the Shape
Analyst from the dialog. It is the forth icon from the left as shown in the figure.

=
ﬁﬂf\:ﬂ@.&ﬂ@f@@\@

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%o. It provides other information about the
shape as shown in the dialog. You will have different information based on the location of
your DP.

—lcix

User
Jaok: IT a, ¥ Display Only [ Cross Section
— Eleseation Infarmation
Chain : [ROUTESD =l PGL Elevation : 732176
Prafile :  50PFA PGL Slope ;. 4.00 %
Station : W Crozs Slope ;. -2.000%
Offset: [47.767433  Longitudinal Slope:  4.00%
Elesation : 732301 Flow Slope ;. 4.47 &

[T Estrapolate Fised Slope : |EI.EIEIEIEIEIEI s

By Sta/Offzet |

Dynamic |

Ramp 2d) Go to the MicroStation Level Display and make sure the Level Filter is set to All
Levels or None.

ELE?E' Display

|2|3|4I 5' EI?IBI Wiew Display "I"I

l‘@ IE:_E |%w’-‘«ll Lew ~  Lewvels "I
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Ramp Transition Exercise

Ramp 2e) Open User > Preferences and toggle on Elevation, set the text settings as shown below

right.
T Cioss E;TJF;T ~ Sprnbology
. . Level [Scratch-1 =l
Zero Line Label: |
. Coler: L] 0 =l
Line Syl — o —
T Amaw | Text Prefeiences Set Justification
Symbology: | ——— Th: | 1.000 a
Ao Size: | 3.000000 Tu |:||:||:| 42.3456
F: |E" 3MaDOT Eng.
¥ Elevation Decimal: I
symbology: [ EEEEEE
Angle: [30.000000 Absolute ¥ | 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+55.683, offset 68’ to the right), and data point to accept. The elevation at this location is
736.9373 as projected from the Route 50 shapes.

L4373
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Ramp Transition Exercise

Ramp 2f) 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+35.665 (5° before the start of the ramp) to station 453+55.984, 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+35.665 to 453+55.683.

& Draw =100 |
Job: IF Q,
Chairr: IW j J:§
Biegin Statior: | 451+35 665 1
win

Begin Offset: | 54.000000
End Station: | 453+55 633
End Offset: | 54.000000
Ciraw |

_

=
i

_l

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+35.665 to Station 452+86.044, which
is the same a Ramp2 Station 1+43.090 with an offset of -20°. The line continues from that point
with a constant offset from Ramp2 Station 1+43.090 to Station 2+12.438.

Use Draw Transition to place a line on level Scratch-2 at a constant offset of 56° from
Route50 Station 451+35.665 to 452+86.044. Draw a second line with a constant offset of -20’
from Ramp2 Station 1+43.090 to Station 2+12.437.

& Drau =lolx| =10l
Jok: IF Q, Jok: IT a,

Chair: IWj ks Chair: Wﬂ 1f

Begin Station: | 451+35.665 :ls» Begin Statior: | 1+42.090 T@»
Beqin Offzet: | 56000000 _ Begin Offset: | -20.000000 —
End Station: | 452+286.044 T'@» End Station: | 2+12.437 T'@
End Offset: | 56.000000 _ End Offset: | -20.000000 —

Drav Drraw
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Ramp Transition Exercise

Ramp 2g) 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 below.

WEEo & HEHo

Ramp 2h) With the needed lines in place, open the Shape Profiler. It is the forth icon from the
right in the Superelevation Toolbox. The Shape Profiler dialog is shown below on the left.

Superele «
alnd ARy

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 edge
of the shape are not needed.

Eleseation

symbology: [ ENEGEGEE
Angle: IEIEI.EIEIEIEIEIEI Abzolute vI

Click OK to save the changes to the preferences.

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 shape’s
from and to station values.

i1
Llser
Job: |'IEIEI a [ Display Only

[araphic Grade bl |
Chain: [ROUTESD ] _Identify Shape |
Frorm Station : | 445+30,940 i
Ta Station : | 462+59.750 i
Even "I I'I—
Elevation &long:  Element bl I

[T Continuous Extrapolation [ Complex Chain

|dentify Elerment |
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Ramp Transition Exercise

Ramp 2i) 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.

8 ] 5
Lser
Job: IT a [ Display Only
[araphic Grade bl |
Chain: [ROUTESD ] _Identify Shape |
Frorm Station : | 451+35.665 i
Ta Station : | 453+55.684 i

Increment "I IE.EIEIEIEIEIEI
Elevation &long:  Element "I

¥ Continuous E xtrapolation

[T Complex Chain

|dentify Elerment |

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.

Ramp 2k) 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:

N

Mon-Tranzitional Extrapaolation

=101

M

Fixed Slope: | -2.000000

Radial To Bazeline

v

|0 Mext Element ||_ Complex Chain
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Ramp Transition Exercise

Ramp 2I) 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.

B et =10l x|

Mon-Tranzitional Extrapolation ™ I

Fixed Slope: | -2.000000

Radial To Bazeline - I

|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.

Ramp 2m) 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: [ NECEC
Angle: |EIEI.EIEIEIEIEIEI Abzolute ‘"’I

Ramp 2n) 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:
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Ramp Transition Exercise

Ramp 20) 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.

[ GEOPAK
¥ Cross Slope - Symbology
_ Lebet “ Level [Scratch- =l
Zero Line Label: | Color: [T 0 =]
Line Style: | — Weight: | 1 =l
~ Text Pref
T Ao B TIEIBIENTES c et Justification
Sumbology: [ — Th: [1.000 a 1 2 & 3 4
Ao Size: | 3.000000 T I'I.EIEIEI *
Ft: [F= 3MoDOT Eng. =]
¥ Elevation Decimal: 2 I
spmbology: [ NEIEEEEE
#ngle: [90.000000 Absolute ¥ | Cancel |
— v Store Cogo Point
Beqinning Paint Mame: | R 200
¥ Increment Paint Name
Feature: |
Description: |

I:IKl

Ramp 2p) 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.

& el

Mon-Tranzitional Extrapolation ™ |

Fixed Slope: | -2 000000
Fiadial To Element v|

[0 Mext Element ||- Camplex Chain
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Ramp Transition Exercise

Ramp 2q) 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.

o I
Transitional E strapolation b I

From Slope: I-E.DDDDDD 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.

Ramp 2r) 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 VVPI 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 = 736.9373 + (-6% * 20”) = 736.9373 — 0.06 * 20
736.9373 - 1.2 =735.7373

This elevation will be used for the VPI at Ramp 2 Station 2+12.437.
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Ramp Transition Exercise

Ramp 2s) Open Coordinate Geometry to look at the information for the points just created.
Enter the session using the information shown in the dialog below.

GEDPAK Coordinate Ge

Project Hame | {Bp1 00

Job Humber |'IEIEI Select |
Operator Code Iu:u
Subject I Ramp 2 Tranzition |

k. | 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.

RETEY

Fil= Edit Element Wiew Tools User

Permanent Yisualization ""ETE[Feature] j Ercuwsel 99,1234 v| q™9'912 V| <4 |L|LI >>|

COGO Keyin: | PRINT POINT Fi2d41 R242 R243 j
% 52 FRINT POINT EZ200 RZ201 R202 RE203 E204 E205 R206 R207 E208 R209 R210 R-

211 E212 R213 R214 R215 R216 R217 R218 R219 R220 R221 R222 R223 R224 R220 R226 -
R227 R228 R229 R230 RE231 R232 RZ233 RZ34 RZ35 E236 E237 E238 R239 RE240

Point Horth East Station Elevation

R200 999 408 4720 1,698,698 7379 451+40 665 728.3766

R201 999,407 .8310 1.698.703.6483 451+45 617 728.5670

R20Z2 999,407 1666 1,698,708 5557 451450 .569 728.7569

R203 999 406 . 4790 1,698,713 4595 451455 521 728.9462

R204 999,405 PRE2 1.698.718.3593 451+60.471 729.1348

R205 999,405 . 0342 1.698,723.2547 451465420 729.3227

R206 999,404 2771 1.698,728.1455 451+70 . 368 729.5097

R207 999,403 4971 1.698.733.0314 451475313 729.6959

R208 999,402 . 6940 1.698,737.9119 451480 . 25¢6 729.8812 :j
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Ramp Transition Exercise

Ramp 2t) Before the points can be used to create a profile for the ramp, they need to be re-
stationed to match the ramps stationing. To get an exact stationing, you would need to use the
inverse along chain command to get the station values and then apply the corresponding station to
each point one at a time. Because the points were spaced relatively close together, a short cut
method can be used with virtually identical results. The short cut is to create a chain consisting of
the range of points that begins at the appropriate station value. However, a slight inaccuracy is
introduced because this chain goes from point to point, rather than along the curve of the ramp
chain.

Create chain RAMP2TR beginning at station 0+00 and consisting of the points R200-R243 as
shown in the dialog below.

i

Chain Mame: [FAMPZTR [ ZLsten ke
Begin at 0.00 vI [ Element Type:  Paint "I
Element List: Paint M anne

R200-F247 < ﬂdd| {101

Store Chain |

Using the inverse command along the RAMP2 chain indicates that point R243 is at Ramp 2
station 2+12.4186. Describing the RAMP2TR chain indicates that point R243 has been
assigned the station value of 2+12.4184. Thus will an inaccuracy is introduced, it is not
significant.

§*® 5a Inverse Along RAMP? RZ00-RZ2473

Point Horth Ea=t Station-Hegion Df f=et Distance
R242 999,361 .8735 1.698,900.495¢6 2407 4115 1 0.ooon
£ 0071
R2413 999,360 2560 1,698,905, 2343 2412 4186] 1 0.ooon

L% 59 DESCRIBE CHATH RAMPZTE
Point R242 H 999.361.8735 E 1.698.300.4956 Sta  2+07.4113

Course from R242 to R243 S 71° 09' 12.04" E Dist 5.0071

Point R243 H 999, 360. 2560 E 1.698.905.2343 Sta 2412 4184
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Ramp Transition Exercise

Ramp 2u) The next step is to create the profile for 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-R243

Exit Coordinate Geometry.

Ramp 2v) Open the MicroStation file t:\de-proj\cole\j5p0100\data\profile _J5P0100.dgn.

Copy the ramp2 working alignment to RAMP2TR and select that alignment. Enter the working
alignment definition by clicking on the Define button.

In the Location section under Profile View, set the following values:

Horizontal Scale: 50
Vertical Scale: 10
Station Equation:No Gaps
DP Station: 0+00
DP Elevation: 700

Click on the By DP button and data point at in an open area in the drawing. Draw the profile cell
at the DP by clicking on the Draw Cell at X,Y button.

Close the working alignment definition box by clicking OK.

Ramp 2w) Open the Vertical Alignment generator using the profile cell plotted in the previous
step.

£ Preferences

Select File > Load and load the profile RAMP2TR.

Elevation Increment | 0007

Select User > Preferences and change the Elevation and Length Increment [ 0001
Length Increment to 4 decimal places, as shown in the Grade Increment | 0001
figure to the right. ™ Hold Yertical Curve

[ ‘Window Center Current WP
Go to last VPI and change following for VVPI 44: Maintain WC K Value |
Station Elevation Cancel |

2+12.4370 735.7373  (From Step Ramp 2r)

This will move the VPI from R243 station and elevation to ramp nose. Note that the back grade is
now 3.2095%. Later a new VPI 45 will be inserted using a back rounded back grade of 3.2%.

The profile needs to be extended for the rest of the ramp. This will be a two-part process. The
first part will be to add a VVPI based on the end of the ramp tying into the crossroad. After this, a
new VPI will be inserted before the last VPI and it will be set using grade information.

5/2/06 Missouri Department of Transportation 14




Ramp Transition Exercise

Ramp 2x) The last \VPI for the ramp will be where the ramp chain crosses the crossroad gutter
line. This point is offset 18.5’ from the crossroad centerline. The elevation of the crossroad at this
point and the corresponding ramp station has already been determined. Based on this, insert a
VPI at the end of the profile using the following VPI station and elevation:

Station
16+36.8115

The dialog with this VPI is shown below. To enter the remaining VVPI, press on the Insert Before
button. This will insert a new VPI 45 with the VVPI just stored moving to VVPI 46.

gPrufile Generator

File Tools User

Elevation
763.9162

=101 x|

WPl 44

Bk Grade: |'|.El?83 [t
L: | 14243745
Station:  2+12.4370
Elevation: 7357373

-

WPl 45

Station: | 16+36.8115  OK

-

Inzert Elewation: | 7639162

Lock ™

Before

Dynamic I Delete I

Inzert
After

Prev | 1[4]

[+] 45

At the new VPI 45, set the Bk Grade to 3.2000 and hit the tab key. This will lock that value. Set
the Fd Grade to 1.000 and hit the tab key. This will lock that value and adjust the station and the
elevation for the VVPI, as shown in the following figure. Enter a Vertical Curve length of 820°.

=15l
File Tools User
WPl 44 WPl 45 WPl 45
Bk Grade: [32000 oK Station: [G+45.8531 O ¥ FdGrade: [10000 o *|
L: [Ra3 4181 Inseit | Elevation: [756.0086  0ff | Inger L: [730.9554
Station:  2+12.4370 Before D_lgnamiu:l Qeletel After Station:  16+36.8115

Elevation: 7357373

Elewvation: 7639162

Wertical Curve

Symmetrical ¥ [S55D: 7038143

Station: 4+35.8531 Speed: 70

«|L: [2200000

Elevation: 742 8266

ko [372.7273

Station:  12+55.8531
Elevation:  760. 1066

HF Station:  12+55.8531
HF Elewation:  FE0.1086

Prev | 1[4]

I I ' ﬂe:-:tl

Save the profile as RAMP2TR and exit the vertical alignment generator.
Update the working alignment definition by setting the Proposed Profile to RAMP2TR.

You may use D&C Manager to plot the profile RAMP2TR. Save the changes to the drawing.
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Ramp Transition Exercise

Steps 1- Ramp 2x have demonstrated a typical application of the procedure given at the beginning
of this exercise. Steps 18-23 were added to show the validity of this method for creating a ramp
profile. While this method will work for all cases, changes in the application of the procedure are
needed for some situations. The rest of this exercise looks at two more cases to show most of the

changes in application that will be encountered.

Ramp 4a) Open the MicroStation file t:\de-proj\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.

T —
B I T L
" | Addline level e 4'
Edge of Pavement, |
color 0, and style 2 | /
L O

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.

Z0rar iG]
Job: [100 Q
Chain [ROUTESD =] [§

Begin Station: | 452+15.521 ]
Begin Offset: | 56.000000 —
End Station: | 463+00.977 1
win
—

End Offset: | BE. 000000
Diraw
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Ramp Transition Exercise

Ramp 4b) Open the MicroStation file t:\de-proj\cole\j5p0100\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.

FERE. ST 3| R 5 D o =loix|
Job: IF Q Job: IF Q,

Chair: Wj J:§ Chair: Wj J%

Begin Station: | 462+10.521 T@* Begin Station: | 452+15 521 :‘@h
Begin Offset: | 54.000000 — Begin Offset: | 56.000000 —
End Station: | 463+00.977 T&‘» End Station: | 463+00.977 Té»
End Offset: | 54.000000 — End Offset: | 56.000000 _

Ciraw Ciraw

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.

el
Llser
Job: W a ¥ Display Only ™ Cross Section
— Elevation Information
Chain: JROUTESD =l FGL Elewation: F72.4409
Prafile :  50PR PGL Slope ;. 0.000 2
Statior : m Cross Slope: 0901 %
Offzet : IW Langitudinal Slope :
Elevation: 7725548 Flaw Slope :
[T Extrapolate Fized Slope ; IW 4
By Sta/Offset | or | Dynamic
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Ramp Transition Exercise

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:

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

V/PI elevation = 772.5548 + (-0.901% * 10°) = 772.5548 — 0.009 * 10
772.5548 — 0.0901 = 772.4647.

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.

~ Cross Slope

Label. CEC

Zero Line Label |

Line Style: | —

T Amow
Symbology: [ —— -

Ao Size: | 3.000000

[T Elevation
syrbology: [  EE

Angle: I S0, 000000 Abzolute ™ I

— Store Cogo Paoint
Beginning Point M ame: | R400

¥ Increment Point Mame

Feature: |

Description: |

EIKl
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Ramp Transition Exercise

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.

el
User
Jab: [100 Q [ Display Only

[Graphic Grade hl |

Ehain:lHDLlTEED ] ldentifyShapE|

From Station : | 462+10.521 i
To Station : | 462+59.750 i
Increment vI IE.EIEIEIEIEIEI

Elewvation Along:  Element il I

[¥ Continuous Extrapolation [ Complex Chain

Identify Element |

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:

x

Maon Tranzitional Estrapolation ™ |

Fized Slope : [ -2.000000

Fadial To Bazeline b

|0 Mext Element ||_ Complex 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: [ NECEC
Angle: |EIEI.EIEIEIEIEIEI Abzolute ‘"’I

5/2/06 Missouri Department of Transportation 19



Ramp Transition Exercise

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.

Bt =10 x|

Maon-Tranzitional Extrapolation . ™ I

Fixed Slope: | -2.000000

Fadial To Bazeline b I

|0 Mext Element ||_ 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.

—v Cross Slope

Label. CEC

Zero Line Label |

Line Style: | —

T Amow
Symbology: [ —— -

Ao Size: | 3.000000

¥ Elevation
symboiogy: [ NNEGEGKETEE

Angle: I S0, 000000 Abzolute ™ I

—+ Store Cogo Paoint
Beginning Point M ame: | R400

¥ Increment Point Mame

Feature: |

Description: |

EIKl
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Ramp Transition Exercise

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 To Element - |

[0 Mest 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.

e R BIEY
Tranzitional Extrapolation b I

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

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.
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Ramp Transition Exercise

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.

i1
Llser
Job: |'IEIEI a [ Display Only

[araphic Grade bl |

Ehain:IHDLITEED ~] ldentifyShaDE|

Frarn Station ; | 462+59.750 i
To Station : | 463+34. 750 i
|nizrement "I IE.EIEIEIEIEIEI

Elevation &long:  Element bl I

[V 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.

e I
Transitional E strapolation b I

From Slope: I-E.DDDDDD DF |
To Slape: [-0.901000 DF |

|0 Mext Element ||_ 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.

5/2/06 Missouri Department of Transportation 22



Ramp Transition Exercise

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.

—1v Store Cogo Point
Beginning Paoint Hame: | R409

v Crozz Slope
Label: “ ¥ Increment Paint Narne
Zera Line Label: | Feature: |

Line Style: | —— Descriptior: |

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.

B Extr =lolx|

Transitional E strapolation b I

From Slope: I-E.EIEIEIEIEIEI DF |
To Slape: [-2.000000 DF |

|0 Mext Element ||_ Complex 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.
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Ramp Transition Exercise

Ramp 40) All that is needed to complete this case is to follow procedure steps G through J. 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 t:\de-proj\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.

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.

L =loid| =ioix]
Jokb: IF aQ, Job: IF Q,

Chair: Wj ‘[3§ Chairr: IWj J:§

Begin Statior: | 476+84.061 T'@ Biegin Statior: | 477+73.495 :‘3»
Begin Offset: | -54.000000 — Begin Offset: | -56.000055 —

End Station: | 473+55 282 :l&» End Station: | 479+55 232 :l:;»
End Offset: | -54.000000 — End Offset: | -56.000000 I

Drraw Ciraw
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Ramp Transition Exercise

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.

Z0p Sta =10l x|
Job: [100 Q.
e _|I:I| *
& Place Xl Chair: [R&MP3 =l I
Method Center ™
e Station: [2+57.224
[~ Radius: [9745237 Offset: |-20
[T Length: 2929403 T angent + 180 v| [ Auto Angle
[ Start Angle: 277 24447 DP | i I
[T Sweepfngle: |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

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.

S
x| Method:_Automatic "’I
bd ax Gap: IEI.EIEIEIB
SI" gl ‘ ﬁ ﬁ o [ Simplify geometmy
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Ramp Transition Exercise

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. CEC

Zera Line Label: |

Line Style: | —

T Arrow
Symbology: [ ——

Ao Size: | 3.000000

[T Elevation
syrmbology: [  CE

Angle: I 90, 000000 Abzolute ™ I

—1 Store Cogo Point
Beginning Point Mame: | 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.

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

0]
User
Job: [100 o [ Display Only

[araphic Grade ""|

Ehain:lHDLlTEED ] IdentifyShapE|

From Station : | 476+84.051 i
To Station : | 479+55.282 i
Increment "I IE.EIEIEIEIEIEI

Elevation &long:  Element il I

¥ Continuous Extrapolation [ Complex Chain

|dentify Elernent |
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Ramp Transition Exercise

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

v Elewvation

Syrbology: [GCE
Angle: I 90, 000000 Abzolute ™ 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.

R =101 x|

Maon-Trangsitional Extrapaolation . ™ |

Fixed Slope: | -5.000000

Fadial To Eazeline "l

ID' Mext Element ||- Caomplex Chain

Click on ID Next Element and select the cross slope break line.

Ramp 3i) Under User > Preferences, toggle on Cross Slope and Store Cogo Point

—% Store Cogo Paoint
ol (P e Beginring Point Marme: | R300
Label; “ ¥ Increment Point Mame
Zero Line Label: | Feature: |
Line Shyle: = Dezcrption: |
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Ramp Transition Exercise

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.

== =lolx e lel
Mon-Tranzitional Extrapalation ‘"l T T e 'I
Fixed Slope: I-E.EIEIEIDEIEI From Slope: [ 5000000 Dp |
Fadial To Bazeline To Slope: |6 000000 op |

R adial From El k |
A1 I = emen i |D Mext Element I_ EEIITIFI'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 Transition Exercise

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.
{01 x]

Llser
Job: W a [T DisplayOrly [ Cross Section
— Elevation Information
Chain: JROUTESD =l PGL Elevation: 7407787
Prafile :  50PR PGL Slope ;. 0.000 2
Statior : IW Cross Slope: 5,000 %
Offzet : IW Langitudinal Slope :
Elevation: 7389737 Flaw Slope :
[T Extrapolate Fized Slope ; IW 4
By Sta/Offset | or | Dynamic

Ramp 3I) 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.

i
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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