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Exercise 2-1 Start Job
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Bridge Length Using Shapes Exercise

Bridge Length Using Shapes Exercise

1. Enter MicroStation as a design user and open file 

t:\br-proj\userc\j5p0100\data\pattern_shape_j5p0100.dgn.

Open the Reference Files dialog box and go to the pull down menu Tools > Attach…  Attach

t:\br-proj\userc\j5p0100\data\plan_j5p0100.dgn.  

Do a Fit View.  Note that the horizontal alignments have already been stored and plotted
2. Start Project Manager by clicking on the Project Manager icon in the Road toolbox.

Choose the project: t:\ br-proj\userc\j5p0100\project\j5p0100.prj and enter the project as userc.  Go into Road.
3. Select the Route50 working alignment.
4. Click on the Define button to review the Route50 working alignment definitions.  Under the Shapes section, notice the symbology set for the shapes.  Under Profile View, note the names of the existing and proposed profiles.  Close the working alignment definition box.
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Select the Calculate Superelevation button from the Project Manager dialog to calculate the pavement cross slopes.  
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Copy the MoDOT run to Route50, and enter the run.  
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Create the Route50 shapes as 
follows and as depicted in the 
dialog to the right:

Job:
100
Chain:
Route50
Begin Station:
464+00
Ending Station:
468+00
Design Speed:
60
Reference File:
i_dvided
Facility:
Divided
e Selection:
8% max
L Selection:
all cases
Profile:
ROUTE50PR
Tie:
Offset

Click on the Quick Entry icon [image: image2.png]



circled in red in the dialog box to
the right.  This will bring up the
dialog shown below.  Fill it in as
shown with the following:

Facility:
Divided
Median Width:
60.00
Lane Widths:
12.00
Total Lanes:
4
Normal % Slope:
2.00

[image: image3.png]Facily] Divided _ ~

Medan Widhs [20000

Lane s [720000
TotlNumber of Loress [
Norina Prcent Sope [ 20000






Click OK.

Change the Input File to: shape_50.inp

Click on Generate Superelevation Transitions.
7. Clicking on the Generate Superelevation Transitions button will generate the INP file, which is displayed in the following dialog box.
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8. Use UltraEdit or another text editor to view the log file:

t:\br-proj\userc\j5p0100\data\shape_50.log.
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Run the input file shape_50.inp by clicking on the Create Superelevation Shapes icon 
in the GEOPAK Text Editor: shape_50.inp.  It is the icon shown to the right and it the
last icon in the tool bar at the top of the dialog.  Save the MicroStation drawing after creating the shapes and close the GEOPAK Automated Superelevation dialog.  Click on Yes to Save Superelevation Settings? in the Alert dialog.
10. Select the BigHorn working alignment.
11. Click on the Define button to review the BigHorn working alignment definitions.  Under the Shapes section, change the following symbology settings:

Levels:
62
Colors:
2,7

Using different symbology lets the user distinguish between the shapes for the two alignments.

Close the working alignment definition box by clicking on OK.
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Select the Calculate Superelevation button from the Project Manager dialog.  Copy the MoDOT run to BigHorn, and enter the run.  Create the Big Horn shapes as follows: 

Job:
100 
Chain:
BIGHORN
Begin Station:
8+00
Ending Station:
12+00
Design Speed:
40
Reference File:
i_undvided
Facility:
Undivided
e Selection:
8% max
L Selection:
all cases
Profile:
BIGHORNPR
Tie:
Offset

Use the Quick Entry dialog to
set the lane information to the 
following:

Facility:
Undivided
Lane Widths:
16.00
Total Lanes:
2
Normal % Slope:
-3.125











Change the Input File to: shape_50.inp

Click on Generate Superelevation Transitions.
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Edit the filler lines for both auto 
shape sets so there is a constant 
cross slope of –3.125% for the 
full station range and change the 
second set to an independent 
shape, as depicted to the right.  
Note: Because the profile grade 
line is at the centerline of the 
roadway, both shapes can get 
their elevations from the profile 
(the dependent condition).  
Changing one of the shapes to 
independent, however, enables 
the user distinguish between the 
two shapes.

Under Plot Parameters, change 
the level (lv) and the color (co) 
settings to the values shown 
below in bold text, which match
the values set in the BigHorn
Working Alignment:

    Dependent Shape
       lv = 62
       co = 7
       lc = 0
       wt = 2
    Dependent Text
       lv = 62
       co = 6
    Independent Shape
       lv = 62
       co = 2
       lc = 0
       wt = 2
    Independent Text
       lv = 62
       co = 2

After editing the input file, save the changes by clicking on floppy disk icon and run it by clicking on the Create Superelevation Shapes icon.  

Exit the text editor.

Exit the superelevation run and save the changes to it and the MicroStation file.
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The next step is to shape the fill slopes.  Since these shapes need to be associated with a profile, a location for the profile needs to be determined.  The toe of the slope is the most logical location.  From the cross section below, it can be determined that the toe of the slope is 0.15’ above the roadway profile with a constant offset of 24’ left and right.
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Go into Coordinate Geometry.  Select 
Element > Profile > Offset.  This 
will bring up the dialog box shown 
to the right.

Enter the following information as 
shown in the top figure to the right:

Source Profile:
BIGHORNPR
Target Profile:
BH_ToeSlp
Begin Station:
1+93.64
End Station:
20+60.66
Vertical Offset:
0.15

Once this information is entered, 
click on the Add icon [image: image6.png]


, which is
the top icon on the right side of the 
dialog box.  This will add the station 
range and the offset to the list box as 
depicted in the bottom figure to the 
right.  To delete an item from the list 
box, highlight the line and click on the 
Delete icon [image: image7.png]


, which is the middle 
icon on the right side of the dialog.  If 
changes need to be made to an item in 
the list box, highlight that line, enter 
the correct information in the fields 
at the bottom of the dialog and click 
on the Edit icon [image: image8.png]


.

When the list box is complete, click on the Create Profile button.  This will store the target profile, as indicated by the following message in the MicroStation Status Bar in the lower left hand corner of the MicroStation window: “Profile BH_ToeSlp saved.  Store Profile commands saved in BH_ToeSlp100.icu.”  This file is stored in the working directory and may be viewed using UltraEdit or any other text editor.
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Click on the Select button in Project Manager.  Copy the BigHorn working alignment to BH_Slope and enter the new working alignment.

Click on the Define button and adjust the following definitions:
In the Shapes section, change the Colors to 3.
Under Profile View, change the Proposed Profile to BH_TOESLP.
Click OK.

To facilitate the creation of the shapes using Shape Maker, set Level 1 as the active level, use Level Manager to turn off Level 63, and turn off the display for any referenced files.  All that should be visible after doing this are the shapes for Big Horn Dr.

Choose Plan View Design from Project Manager.  This will bring up 
the toolbox shown to the right.  Select Draw Transition, which is the 
third tool in the toolbox.

Use Draw Transition to draw the following lines 
to serve as longitudinal lines for shapes:


Beginning
Beginning
Ending
Ending

Station
Offset
Station
Offset

7+90
24
12+10
24

7+90
-24
12+10
-24

7+90
-70
12+10
-70

7+90
70
12+10
70

Close the Draw Transition and the Plan View Design dialog boxes after the four lines are drawn. 
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Click on Superelevation 
Shapes in Project Manager.  

Fill in the dialog so it looks 
like the one to the right.  Once 
this is completed, click on the 
Create button.  This will draw 
a filler line at station 8+00.

Change the Station to 12+00 
and click the Create button a 
second time to draw the other 
filler line at Station 12+00.  


Click on the Draw button and data point inside the closed in area on the right side of Big Horn Drive.  Note: On the screen it is actually to the left of the existing shapes.
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Repeat the process on the left 
side of Big Horn Drive, which 
 is to the right of the existing 
shapes on the screen.

Change the Tie to –24.00, set 
the Station to 8+00 and click 
on the Create button to draw 
the first filler line.

Change the Station to 12+00 
as shown to the right and click 
on the Create button to draw 
the second filler line.

Click on the Draw button and data point inside the closed in area on the left side of Big Horn Drive.  Note: On the screen it is actually to the right of the existing shapes.

Refresh the view.  Turn on Level 63 and save the changes to the MicroStation drawing.  Exit Shape Maker.
18. Switch to the Route 50 working alignment since the next step is to determine the changes in elevation from the profile at critical points on this alignment and to plot the edges of the left and right edge of the bridge in plan and profile views.  The typical cross section for the right side of Route 50 shown below indicates that the profile grade line has an offset of 30’ from the baseline.  There is a 4’ shoulder on the left, and a 10’ shoulder on the right.  Adding in the barrier curb (1.333333’), the edges of the bridge have offsets 24.666667’ and 65.333333’.
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Calculate the changes in elevation from the profile grade at the critical points.

Left edge: -0.05 (4’ + 1.333333’) = -0.266666’.
Right edge: +0.05 (24’+10’ + 1.333333’) = 1.766666’.

The goal is to use this information to determine the profile of the fill slope as it passes under the longitudinal edges of the bridge.  Because the bridge is curved and on a skew, direct mathematical calculations cannot be used without a numerical regression process.  GEOPAK’s ability to obtain elevations directly from shapes will be used instead.
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Create two profiles, which will be plotted later, one for each edge of the bridge.  To do this, go into Coordinate Geometry for Job 100 and Operator Code cu.  Go to Element > Profile > Offset.  Create the following profiles with the following settings for both profiles:

Source Profile =
Route50PR
Begin Station =
Route50PR


beginning station
End Station = 
Route50PR 


ending station

The rest of the settings for the two 
profiles are given below.  (Note: The 
settings for the first one are shown in 
the figure):

Target Profile

Vertical Offset

EB-LT-DK

-0.266666

EB-RT-DK

1.766666
20. Profiles are also needed to define the maximum height of the fill slopes at any station.  These profiles are based upon the depth of structure plus the minimum clearance of 1’ from the bottom of the girder to the top of the fill slope (BM 3.77.2.2-2, Effective March 2001).  It has also been determined that Type 30 P/S Concrete Double Tee Girders will be used.  From the figure below (BM 3.563131-10, Effective Nov. 2000), the web depth is 30 inches.  Allowing ½” for camber and 8 ½” for the deck, gives a structural depth of 39” = 3.25’.  Adding the 1’ clearance results in the maximum height of the fill slope at 4.25’ below the top of the deck.
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Using Offset Profile, create profile EB-LT-SLP 4.25’ below profile EB-LT-DK, profile EB-RT-SLP 4.25’ below profile EB-RT-DK, and 50-PR-SLP 4.25’ below Route50PR.
21. The profile 50-PR-SLP will be used for shapes that represent the maximum height surface for the bridge fill slope.  These will be added to pattern_shape_j5p0100.dgn by editing and running an existing INP file.

Open shape_50.inp in UltraEdit.  Highlight the shape cluster profile ROUTE50PR.  Go  to the UltraEdit pull down menu Search > Replace, which will bring up the following dialog.
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Enter 50-PR-SLP in the Replace With: field as shown above.  Click on the Replace All button to change the name of the profile in the file.  

Scroll down to the Plot Parameters section of the input file and change level (lv) and color (co) symbology to the values shown below in bold.


   Plot Parameters

      Dependent Shape

         lv = 60

         co = 8

         lc = 0

         wt = 2

      Dependent Text

         lv = 60

         co = 8

      Independent Shape

         lv = 60

         co = 4

         lc = 0

         wt = 2

      Independent Text

         lv = 60

         co = 4

Save the file as shape_50_slp.inp.  This input file will be run in a later step.
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In order to find the needed elevations, plot the edges of the bridge.  To do 
this, open Design and Computation Manager, it is the first icon in the 
Plan View Design toolbox depicted in the figure to the right.  This will 
open the dialog shown in the next figure.

Expand the Payitems folder and navigate to Payitems \ Safety \ Barrier \ and select pay item 617-20.00 Concrete Traffic Barrier, Type B, which is highlighted in the figure.
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Since one of the Payitems is being plotted, make sure Place Influence is checked in the Operations box as shown in the last figure in this step.
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Use the Draw Transition tool (the third icon in the Plan View Design tool box) to draw the following lines relative to the Route 50 chain:


Beginning
Beginning
Ending
Ending 

Station
Offset
Station
Offset

464+00
24.666667
468+00
24.666667

464+00
-24.666667
468+00
-24.666667

464+00
-65.333333
468+00
-65.333333

464+00
65.333333
468+00
65.333333

The values for the first line are shown in the 
figure.
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Several tools from the Superelevation Shape Manager will be used to 
 
obtain elevation information from the shapes.  The icon for the manager 
(shown above) is the forth icon from the right in the Cross Sections toolbox, 
which is located in the lower left hand corner of the Road Tools as shown in the 
figure to the right.  The expanded Cross Sections toolbox is shown below.
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Bring up the Superelevation Shape Manager shown below.
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The tools in this pallet are:
[image: image16.png]


 Automated Superelevation, 
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 Autoshape Builder, 
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 Shape Maker,
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 Shape Analyst, 
[image: image20.png]


 Shape Profiler,

[image: image21.png]


 Shape Editor,
[image: image22.png]


 Shape Selector, and

[image: image23.png]


 Shape Properties.

Open the Autoshape Builder, shown to 
the right.  Click on the Files… button 
and select shape_50_slp.inp.  Press the 
Apply button to run the input file.  To 
see the shapes, turn off levels 62 and 63.  
Turn level 60 off and levels 62 and 63 
back on after viewing the shapes.
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Open the Shape Profiler tool.  This will bring 
of the top dialog to the right.  

Go to User > Preferences in Shape Profiler 
to customize the profilers output as shown in 
the bottom figure on the right.  Use the setting 
shown in the figure.  Click OK.

Go to the MicroStation pull down menu 
Element > Text and set the justification to 
match that shown in the figure below.
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In the Shape Profiler dialog, click on the Identify 
Shape button and data point on the shape for the 
passing lane of eastbound Route 50 near where it 
crosses the shapes Bighorn Dr.  This will fill in the 
Chain and Station fields for this shape.  Change the 
From Station to 465+50.00 and the To Station to 
467+00.00.  Click on the Identify Element button, 
data point on the line defining the left edge of the 
eastbound bridge, and data point to accept.  The end 
result is depicted in the figure below, which gives the 
elevations along the left edge of the bridge deck.
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26. [image: image53.png]


Switch the text justification to the lower left corner, as shown to the right so the 
elevations for the right side are also plotted on the deck area.  

Click on the Identify Element button in Shape Profiler, data point on the line 
defining the right edge of the eastbound bridge, and data point to accept.  The bridge deck elevations for both sides are depicted below.
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To determine the elevations on the fill slopes, use Level Manager to turn off levels 60 and 63 so only the shapes for Big Horn Dr. are visible. 
Switch to the Shape Analyst tool by clicking on the following icon in the Shape Manager [image: image27.png]


.  This will bring up the dialog on the 
right.  Select the BIGHORN chain.

Go to User > Preferences and change 
the text settings to those shown below.  
Click OK to accept the changes.
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Make sure your snap is set to key 
point.  Click on the DP button in 
Shape Analyst.  Tentative snap on 
text giving the elevation at Station 
465+60 on the left side of the deck 
(776.7633) and accept.  This will 
plot the fill slope elevation at that 
location.  Repeat the process for 
the next three elevations on the 
deck, as shown to the right.

28. Move to other end of the bridge and repeat the process for the other fill slope on the left side of the bridge.

Switch the text justification to bottom right and fill slope elevations on the right side of the bridge at both ends.  Once you are finished, your drawing should like the one below.  
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Window in on the NW corner between Station 465+60 and 465+70, as was 
done to create the figure on the right.  The plotted elevations indicate that 
the projection of the fill slope goes above the bridge deck in this station 
range.  While linear interpolation could be used to establish a crossing 
point, greater accuracy can be accomplished by using the shapes.  To do 
this, elevation information will be obtained from the shapes at one-foot 
increments.
 

Switch to Shape Profiler and adjust 
 

the User > Preferences text settings 
 

to Level 2, Color 0, and Size 0.75 as 
 

shown to the left.  The change in text 
size is being done to distinguish the foot from the 10’ increment values.

Based on the elevations given, the crossing point should 
be between Route 50 Sta. 465+60 and 465+65; therefore, 
with text justification set to the lower right corner, use 
Shape Profiler to plot elevations relative to Route 50 at 
Sta. 465+61 - 465+64 at 1’ increments.  Use the following 
settings as shown in the figure to the right:


Chain:
ROUTE50

From Station:
465+60.50

To Station:
465+63.50

Increment:
Even 1 
30. Repeat the process for the three corners of the eastbound bridge using the following values:


Location:
NE Corner 
Location:
SW Corner 
Location:
SE Corner

Justification:
Rt. Bott. 
Justification:
Lt. Bott.
Justification:
Lt. Bott.

Chain:
ROUTE50 
Chain:
ROUTE50 
Chain:
ROUTE50

From Station:
466+80.50 
From Station:
465+67.50 
From Station:
466+90.50

To Station:
466+86.50 
To Station:
465+69.50 
To Station:
466+95.50

Increment:
Even 1 
Increment:
Even 1 
Increment:
Even 1

The station ranges are based on the approximate 2:1 slope on the fill slopes so that the elevation varies by approximately 0.5’ for each longitudinal 1’ increment.
31. Use Shape Analyst to determine the elevations on the fill slopes at the locations used to find the deck elevations in the previous two steps.  Before plotting any elevations, change the text settings under User > Preferences to those used to plot the slope elevations earlier: Level 3, Color 4.  Keep the text size at 0.75.  Set the Chain to BIGHORN as shown below.
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Adjusting the text justification as needed, use the DP button along with a tentative snap on the elevation text already plotted to plot the slope elevations.  Compare your elevations to those given below.


Location
Station
Deck Elevation
Slope Elevation

NW Corner
465+62
776.1792
776.5735

NW Corner
465+63
776.1871
776.0835


NE Corner
466+85
776.7169
776.4923

NE Corner
466+86
776.7177
776.9926


SW Corner
465+68
778.2588
778.4960

SW Corner
465+69
778.2664
777.9996


SE Corner
466+94
778.7556
778.5081

SE Corner
466+95
778.7560
779.0165
32. The information for determining where the fill slope intersects the pavement surface allows the user to determine minimum wing lengths.

The next step is to find the minimum distance between end bents based on the fill slopes.  The profile 50-PR-SLP will be used for this purpose.  To help kept track of the information for this profile a new working alignment will be used.  Go to the Project Manager Flow Chart, click on the Select button and create a working alignment called 50-slp by copying the Route50 alignment.  Go into this alignment.  

Click on the Define button.  Under Shapes, change Levels to 63 and Colors to 4,8.  Under Profile View, change the Proposed Profile to 50-PR-SLP.  Click OK to save the changes and exit Working Alignment Definitions: 50-slp.

33. To keep the elevations for shapes based on profile 50-PR-SLP from interfering with those of the bridge deck, turn off Level 2 and turn on Level 60.

Bring up Shape Profiler.  Set the text values under User > 
Preferences to those shown to the right and click OK to 
accept the changes.

Make sure text justification is set to Right Bottom, as shown to the right.

Click on Identify Shape in Shape Profiler and data point and accept the passing 
lane shape near where it crosses the shapes for Big Horn Drive.  

Change the following values to the setting given 
below and in the figure: 

From Station:
465+60.50

To Station:
465+63.50

Increment:
Even 10

Click on the Identify Element button, data point 
on the line defining the inside edge of the bridge, 
and accept.  This will plot slope elevations at 10’ 
increments.

Change the text justification to Left Bottom. 
Click on the Identify Element button, data point 
on the outside edge of the bridge, and accept.  
34. Change the text settings under User > Preferences to those 
shown to the right.  

Use Shape Profiler to plot the following elevations based on 
the shapes for Chain: ROUTE50 and Profile: 50-PR-SLP


Location:
NW Corner
Location:
NE Corner

Justification:
Rt. Bott.
Justification:
Rt. Bott.

Chain:
ROUTE50
Chain:
ROUTE50

From Station:
465+70.50
From Station:
466+70.50

To Station:
465+72.50
To Station:
466+78.50

Increment:
Even 1
Increment:
Even 1


Location:
SW Corner
Location:
SE Corner

Justification:
Lt. Bott.
Justification:
Lt. Bott.

Chain:
ROUTE50
Chain:
ROUTE50

From Station:
465+70.50
From Station:
466+80.50

To Station:
465+78.50
To Station:
466+87.50

Increment:
Even 1
Increment:
Even 1
35. Use Shape Analyst to determine the elevations on the fill slopes at the locations used to find the elevations in the previous two steps.  Before plotting any elevations, change the text settings under User > Preferences to those used to plot the slope elevations earlier: Level 3, Color 4.  Keep the text size at 0.75.  Set the Chain to BIGHORN.

Adjusting the text justification as needed, use the DP button along with a tentative snap on the elevation text already plotted to plot the slope elevations.  Compare your elevations to those given below.
 


Deck Elev.

Location
Station
Minus 4.25’
Slope Elevation

NW Corner
465+71
771.9979
772.1618

NW Corner
465+72
772.0052
771.6714


NE Corner
466+76
772.4569
771.9909

NE Corner
466+77
772.4582
772.4910


SW Corner
465+76
774.0674
774.5237

SW Corner
465+77
774.0744
774.0270


SE Corner
466+86
774.5011
774.4417

SE Corner
466+87
774.5018
774.9499
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