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1) Open the topo.dgn.
 
Review the plan graphics for the Bridge Layout for Bighorn Drive and Route 50.


2) Using Project Manager open the following project:

  		pw:\District CADD\Design\Randolph\J5P0100\project\J5P0100.prj

[image: ] 


3) Select ClsUser as the project user.

4) From the GeoPak Road Tool Palette, select Corridor Modeling:

[image: ]



5) Load the J5P0100.rdp file and verify the settings in the Preference section:

[image: ]


6) In the first few steps we are going to create a template that will be used for widening Bighorn Drive.  Select the Open Create Template icon.
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7) In Create Template dialog under the J5P0100 folder select “File > New > Folder” and create a folder called “Bighorn”.

 [image: ]


8) In this exercise we are going to create a template for the widening along Bighorn.

Roadway Widening with no Overlay
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9) Within the J5P0100 Template Library navigate to the Bighorn folder, right click and select New > Template.  Name the template “Slope Correction Widening with No Overlay”


Note) In this exercise if the User doesn’t use a Reference Point the following error will occur:

[image: ]
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10) Right Click in the edit window and select Add New Component > Overlay/Stripping place as indicated in diagram below.

Use the Dynamic Setting Dialog with a name of Pvmt_Surf_Conc_T, Step set to 0.10 and Apply Affixes turned On. 

Style = XS_Pavement_Surface_EW	

[image: ]  
 [image: ]Pvmt_Surf_Conc_T
(XY= 0,0)

Pvmt_Surf_Conc_T_R
(XY= 6,-1)

Pvmt_Surf_Conc_T_L
(XY= -6,-1)


Constrain the points as follows:

Point Name		Constraint		Parent				Value
Pvmt_Surf_Conc_T_L	Horizontal		Reference			-6.00
Pvmt_Surf_Conc_T_L	Project to Surface	Any Direction			Blank

Pvmt_Surf_Conc_T_R	Horizontal		Reference			6.00
Pvmt_Surf_Conc_T_R	Project to Surface	Any Direction			Blank


11) If the center point has any constrains remove them now.  Outside points are to be constrained fully to the center point.




12) Finish the Slope Correction Widening with No Overlay template with the following Components and End Conditions:

Components:

Left Side						Right Side

Pavement Combined Concrete			Pavement Combined Concrete
Shoulder Combined Concrete			Shoulder Combined Concrete

End Conditions:

Left Side						Right Side

Fill Slope Combined				Fill Slope Combined
Ditch 1						Ditch 1

*Notes

a) Delete the three bottom pavement and shoulder layers.
b) Modify the Widening (Pavement) Width to 2’
c) Pavement & Shoulder Slope = 3.125%
d) Check Priorities on End Conditions
e) Save Template Library
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13) Use Style Constraints to control the horizontal location of the widening:

[image: ]
 [image: ]   EOP New
EOP Existing
EOP New
EOP Existing


Save and close the J5P0100.itl



14) In Corridor Modeling import the following Bighorn Geometry:

Chain Bighorn, Profile BighornEX


15) In Corridor Modeling import the following Bighorn plan graphics:

· Remember in order to import plan graphics you have to be in the file that contains the plan geometry.  Existing items are located in the topo.dgn, proposed items are located in the Plan.dgn.

Plan Graphic		New Chain Name			Drafting Standard
Right Existing EOP	BH_RT_EOP_EXISTING		EOP Existing
Left Existing EOP		BH_LT_EOP_EXISTING		EOP Existing

Right New EOP		BH_RT_EOP_NEW			EOP New
Left New EOP		BH_LT_EOP_NEW			EOP New

[image: ] 

16) Open Roadway Designer and open the J5P0100.ird.


17) In the Roadway Designer dialog, create and select the Bighorn corridor.  Use BIGHORNEX as the Vertical Alignment Profile.









18) In Roadway Designer apply the “Roadway Widening with no Overlay” template to the Bighorn corridor.  To do this select Corridor > Template Drops:

Corridor:		Bighorn
Station:		0+97.77		Interval:	50
Station:		8+40.00		Interval:	5
Station:		12+25.00		Interval:	50
Template:		Slope Correction Widening with No Overlay


19) In Roadway Designer > Corridor > Display References turn on the following alignments and “Display them as Right of Way”:

BIGHORN
BH_LT_EOP_NEW
BH_RT_EOP_NEW
BH_LT_EOP_EXISTING
BH_RT_EOP_EXISTING


20) In Roadway Designer review the sections.


21) Next we need to apply a symbology to the Route50 corridor.

In Roadway Designer select Corridor > Corridor Management





















22) Switch to the Route50 Corridor

Guardrail will be applied in the area before and after the Bridge, thus a 3.5 ft. area of shoulder widening will need to be added.  To do this copy the 4-Lane Major Rural Template from the MoDOT section of the Library and place it in the Route50 folder.  Name the template 4-Lane Major Rural Bridge.

*Notes

a) Turn on Dynamic Setting and toggle on “Apply Affixes”
b) Delete the three bottom pavement and shoulder layers.
c) Merge the 2 points at the Median Edge of Shoulder leaving the XX_Shldr_Surf_Asph_T3 point.
d) Modify Median Shoulder Widths to 4ft
e) Apply Shoulder Rollover Locks using the “Rollover Values” option in the Point Edit Dialog.
f) Right Outside Pavement Width (RT_Pvmt_Surf_Asph_T1) = 24ft
g) Left Outside Pavement Width (LT_Pvmt_Surf_Asph_T1) = -14ft
h) Adjust the median berm (component next to shoulder) to 3.5ft wide
i) Turn off all Style Constraints seeking a style called EOP New (large spikes are formed along Route50 due to the template seeking the EOP of BigHorn).
j) Remove the End Condition (Fill and Ditch slopes).
k) Outside the outer shoulders add in Guardrail Widening sections (Berm Component) that is 3.5 ft wide that follows the Shoulder Slope.  To follow the shoulder slope use the Vector-Offset constraint.
l) Add the Guardrail Type D component to the four outside shoulder locations 
m) Add back in the Fill Slope (6:1) End Condition from the MoDOT section of the Library and adjust the width to 30 ft.
n) Add back in the Ditch End Condition from the MoDOT section of the Library.
o) Include and second Ditch End Condition that is a signal 6.30% slope (sloping down).
p) Check Priorities (Fill=1, Flat Bottom Ditch=2, Ditch Slope=3)
q) [image: ]Save Template Library















23) Save Roadway Designer ird file and exit.


24) Creating the Abutment Alignments.

Open the plan.dgn

Use the Store Graphics tool to store horizontal location of four abutments.
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25) Creating the Surface - In order to generate a profile for our abutment corridor, we must first generate a surface along our main roadway corridor (Route50).  This proposed DTM surface, should ignore the bridge structure completely. 
 
This surface will allow the Designer to extract a profile along the abutment alignment stored in the previous step.

· Open the dtm.dgn

· Select Corridor > Create Surface
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26) Creating the Proposed Profile - The proposed profile can be created through extracting the vertical information from the proposed Route50 surface.

Use the Ground Profile tool to create the four existing ground profiles along each abutment.

Make sure you clear out the end station value and select the “Tab” button.
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27) Creating the Proposed Profile - Offsetting the proposed extracted profile by a distance of -0.01’ will allow the User to use Target Aliasing and Clipping to generate a very clean cut along the bridge abutment alignment.

In Coordinate Geometry select Element > Profile > Offset
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28) Creating the Proposed Profile - Once the profile is created, the alignment and profile need to be imported within Corridor Modeler so they are available inside of Roadway Designer.
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29) Creating the Proposed Corridor - The abutment corridors can now be created using the proposed alignment and profile generated in the previous steps.

In Roadway Designer select Corridor > Corridor Management
[image: ]
























30) Bridge Omission from Mainline.

· Assuming the bridge is to be modeled separately, the Designer may use a “blank” template for the bridge.

· If the User wishes to model the bridge within Roadway Designer, then replace the blank template with the actual bridge template.  A separate bridge corridor may be the more desirable approach.

In Roadway Designer select Corridor > Template Drops

Add in the following template drop information:

   Station    	Interval		             Template              	Enable Transition
465+75.094	    10			4 Lane Major Rural Bridge		Off
466+67.780	    10			4 Lane Major Rural Bridge		Off

Next edit the Sta. 465+75.094 Template Drop and remove all Components, End Conditions and Points.


31) Bridge Omission from Mainline.

Next we need to add a Key Station just before the 465+75.094 to force a template placement at that location.

In Roadway Designer select Corridor > Key Stations
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32) Abutment Template Design - Templates through an abutment may have many requirements based on the bridge design.  In this example, 3 templates are used

· Template 1  2:1 Earth slopes only
· Template 2  2:1 Earth slopes with upper concrete structure
· Template 3  2:1 Earth slopes with upper concrete structure - No Bench


33) Template 1  2:1 Earth slopes only.  Open the J5P0100.itl Template Library, select the J5P0100 folder and create a new “Bridge” Folder.

Within the Bridge folder create a template called “2:1 Fill”.  Use the following End Condition to create the template:

End Conditions:

Left Side						Right Side

None						Fill Slope (3:1)

*Notes

f) Adjust the Slope Constraint to a 2:1 slope (sloping downward from the origin).
g) Adjust the Horizontal Constraint to a distance of 30 ft.
h) Add a 0.01 ft End Condition called “Clip” vertically up from the Fill_Slope_T point.  Name the top point of the new End Condition “Clip”
[image: ]



Clip




Fill_Slope_T













34) Template 2  2:1 Earth Slopes with Upper Concrete Structure.  Open the J5P0100.itl Template Library, select the J5P0100 folder.

Within the Bridge folder create a template called “2:1 Earth Slopes with Upper Concrete Structure”.  Use the following to create the template:

First create the Abutment section of the template.

· Bench_Back should be horizontally and vertical constrained to Abutment_T. 
· Bench_Front should be horizontally and vertical constrained to Bench_Back. 
· Fill_Slope_T should be horizontally and vertical constrained to Bench_Front. 
Origin Location 
Abutment_T (X,Y = 0,0)




Bench_Front (X,Y = 3,-4)
Bench_Back (X,Y = 0,-4)



Component Style = Concrete Approach Pavement


Fill_Slope_T (X,Y = 3,-8



35) Add a Null Point named “Intersect” 2.5 ft below the Bench_Back point.

The Intersect point should be horizontally and vertical constrained to the Abutment_T point.

[image: ]







Intersect (X,Y = 0,-6.5)










36) Next add the End Condition Fill Slope (6:1) to define the earth slopes section of the template.  Adjust the Slope Constraint to a 2:1 slope (50% sloping downward from the origin) and the Horizontal Constraint to a distance of 30 ft.  

To give us the flexibility to tie to the back of ditch of Bighorn we will need to release constraints on the Fill_Slope_B point.  Next slope constrain (50%) the Fill_Slope_T point to the Fill_Slope_B point.  Lastly horizontally constrain (0.00 ft) the Fill_Slope_T point to the Bench_Front point.

[image: ][image: ][image: ]





Fill_Slope_B



37) [image: ]Lastly add a 0.01 ft End Condition called “Clip” vertically up from the Abutment_T point.  Name the top point of the new End Condition “Clip”.  Abutment_T is the parent point of Clip.


Clip (X,Y = 0,0.01)




Origin Location 
Abutment_T









38) In Roadway Designer select The AB-SW Corridor and then select Corridor > Template Drops

Add in the following template drop information:

   Sta       Interval	           Template              				Enable Transition
0+00.000	  5.0	2:1 Fill								Off
0+23.342	  0.2	2:1 Earth Slopes with Upper Concrete Structure		Off
0+78.305	  5.0	2:1 Fill								Off


39) If the User creates a model at this time you will see that there are many issues that need to be addressed:

[image: ]Issue D
Issue E
Issue B
Issue C
Issue A


A) The fill slopes of Route50 coming into the bridge area are 6:1, the slopes need to transition up to a 2:1 slope to match the bridge slopes.
B) The Bridge Bench wraps around the corner of the abutment.  The abutment need to be capped off and the grass slope need to wrap around the radius.
C) There is a large gap between the two AB-SW template drops.
D) The bridge slopes don’t tie to the back-of-ditch of Bighorn.
E) The Bighorn fill slopes are not being clipped out






40) Issue A – To adjust the fill slopes of Route50 from a 6:1 to a 2:1 slope use a Parametric Constraint.

Adjust the LT_Fill_Slope_B and RT_Fill_Slope_B points so that the “Label” for the slope constraint is called Fill_Slope 

  Station		Value
463+00.977		  2:1
465+00.000		  6:1
468+00.000		  6:1
469+00.000		  2:1

[image: ] 




















41) Issue B – To stop the Bridge Bench from wrapping around the corner of the abutment an addition template with no bench will need to be introduced.

Open the template library and copy the 2:1 Earth Slopes with Upper Concrete Structure template and rename it to 2:1 Earth Slopes with Upper Concrete Structure - No Bench

Modify the Fill_Slope_B point by removing both constraints.

Modify the Fill_Slope_T point by adjusting the Horizontal constraint from the Bench_Front point to the Intersect point with a Horizontal constraint 0.000 ft.

Modify the Bench_Back point by making the Fill_Slope_T point the parent with a Horizontal and Vertical constraint of 0.00 ft.

Modify the Fill_Slope_B point by making the Intersect point the parent with a Horizontal and Slope constraint of 33.000 ft and 50%.

Abutment_T (X,Y = 0,0)
Bench_Back
Origin Location 






Bench_Front
Intersect
Fill_Slope_T










Fill_Slope_B



Modify the template drops information for the AB-SW Corridor as follows:

   Sta       Interval	           Template              				    Enable Transition
0+00.000	  5.0	2:1 Fill									Off
0+23.342	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+26.539	  5.0	2:1 Earth Slopes with Upper Concrete Structure			Off
0+78.305	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+82.030	  5.0	2:1 Fill									Off



42) Add in the following key Stations at 0+26.529 and 0+78.315
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43) Issue C and D – There are large gaps between the two AB-SW template drops and the bridge slopes don’t tie to the back-of-ditch of Bighorn.

First tie the Abutment Slope to the Bighorn back of ditch by using a Point Control.
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44) Next the abutment (South) wall height needs to slope up at a 2:1 slope and the wing wall length increased.  First modify the 0+23.342 template drop to station 0+07.000

   Sta       Interval	           Template              				    Enable Transition
0+00.000	  5.0	2:1 Fill									Off
0+07.000	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+26.539	  5.0	2:1 Earth Slopes with Upper Concrete Structure			Off
0+78.305	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+82.030	  5.0	2:1 Fill									Off

Station		Elevation	Grade
0+07.000	779.3100
(0+19.529)	(10.0780)	0.516		
0+26.529	769.2320

Next modify the 0+07.000 template drop to station 0+06.000

Station		Elevation	Grade
0+06.000	779.2913
(0+20.529)	(10.0593)	0.490		
0+26.529	769.2320

(0.516-0.490) = 0.026 

(0.500-0.490)/(0.026) = 0.38461  (Move Station drop to 0+06.385)

Modify the station drop from 0+06.000 to 0+06.385

   Sta       Interval	           Template              				    Enable Transition
0+00.000	  5.0	2:1 Fill									Off
0+06.385	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+26.539	  5.0	2:1 Earth Slopes with Upper Concrete Structure			Off
0+78.305	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+82.030	  5.0	2:1 Fill									Off

The elevation of Route50 Corridor at Station 0+06.385 should be 779.298

Add a Key Station in at 0+06.375









45) Use the same procedure as the previous step for the abutment (North) wall.  The wall height needs to slope up at a 2:1 slope and the wing wall length increased.  First modify the 0+78.305 template drop to station 0+94.000

   Sta       Interval	           Template              				    Enable Transition
0+00.000	  5.0	2:1 Fill									Off
0+06.385	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+26.539	  5.0	2:1 Earth Slopes with Upper Concrete Structure			Off
0+78.305	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+94.000	  5.0	2:1 Fill								Off

Station		Elevation	Grade
0+78.305	768.1163
(0+15.695)	(7.9015)	0.503		
0+94.000	776.0178

Next modify the 0+94.000 template drop to station 0+95.000

Station		Elevation	Grade
0+78.305	768.1163
(0+16.695)	(7.8937)	0.473		
0+95.000	776.0100

(0.503-0.473) = 0.030 

(0.503-0.500)/(0.030) = 0.100  (Move Station drop to 0+94.100)

Modify the station drop from 0+95.000 to 0+94.100

   Sta       Interval	           Template              				    Enable Transition
0+00.000	  5.0	2:1 Fill									Off
0+06.385	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+26.539	  5.0	2:1 Earth Slopes with Upper Concrete Structure			Off
0+78.305	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench	Off
0+94.100	  5.0	2:1 Fill									Off

The elevation of Route50 Corridor at Station 0+94.100 should be 776.0178

Add a Key Station in at 0+94.090








46) Add in the following point controls to slope the Wing Wall Heights at a 2:1 slope:

South Wall

Control Description:	South Wing Wall Slope	Start Sta.	0+06.385	
Point:			Fill_Slope_T			End Sta.	0+26.529
Mode:			Vertical
Control Type:		Elevation and Grade
Elevation:			779.298
Grade:			50%

North Wall

Control Description:	North Wing Wall Slope	Start Sta.	0+78.305	
Point:			Fill_Slope_T			End Sta.	0+94.100
Mode:			Vertical
Control Type:		Elevation and Grade
Elevation:			768.116
Grade:			-50%

[image: ]




47) After the Point Control is applied the fill slope of our template is not 2:1.  To fix the incorrect slope do the following: 

Open the template library and copy the 2:1 Earth Slopes with Upper Concrete Structure – No Bench template and rename it to 2:1 Earth Slopes with Upper Concrete Structure - No Bench – Fixed Slopes.

Modify the Fill_Slope_T point by making the Intersect point the parent with a Slope constraint of 50%.

Modify the Fill_Slope_B point by making the Fill_Slope_T point the parent with a Horizontal and Slope constraint of 32.990 ft and -50%.

Abutment_T (X,Y = 0,0)
Bench_Back
Origin Location 






Bench_Front
Intersect
Fill_Slope_T










Fill_Slope_B




Modify the station drop at 0+06.385 and 0+78.305 to include the template 2:1 Earth Slopes with Upper Concrete Structure – No Bench – Fixed Slope 

   Sta       Interval	           Template              				    Enable Transition
0+00.000	  5.0	2:1 Fill									Off
0+06.385	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench – Fixed Slope	Off
0+26.539	  5.0	2:1 Earth Slopes with Upper Concrete Structure			Off
0+78.305	  0.2	2:1 Earth Slopes with Upper Concrete Structure – No Bench – Fixed Slope	Off
0+94.100	  5.0	2:1 Fill									Off





48) After applying the previous step there is now a kink in the slopes at the location where the point control is tying to the Back of Ditch of Bighorn.  To resolve this adjust the following point control station limits: 

Adjust the Start and End Station to 0+26.736 and 0+79.000	
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