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HORIZONTAL ALIGNMENT AND EXISTING GROUND PROFILE




PROBLEM:
In this week’s lab you will use your new Microstation and Geopak skills to establish a horizontal alignment for the relocation of US 20 in Hardin County.  Your alignment will be in the vicinity of where each group worked on earlier labs; in order to make things a little easier we have established a corridor within which you will do your new horizontal layout.

The goal of this lab is for you to establish a single centerline alignment, with stationing and curve data for each curve.  Each horizontal curve must include spiral transitions.  All curves, spirals, etc., must meet the standards of AASHTO and the Iowa DOT for a rural four-lane expressway.  Your design is to be in the metric system.  

Specifics of the problem are as follows:

1. Determine an appropriate design speed for the roadway (rural expressway), based on the expected speed limit or the speed limit on the adjacent, completed roadway.
2. Follow Iowa DOT standards for maximum superelevation, lane width, shoulder width, median width, cross-slopes, etc.  Refer to the Iowa DOT Design Manual for these values.  Prepare a one to two-page documentation of the standards you use for your design.  Keep your file for this as you will need to update it for the vertical curve standards later.  You may find it helpful to print out the appropriate page(s) from the design manual and include them with your submittal.  If the Iowa DOT design manual does not have a standard, use the AASHTO “Green Book” but document it.
3. Begin with a station of 100+00.00 at a point 1105344.380 N 1519646.030 E.
4. End at a point 1107008.262 N 1540881.575 E.

5. Stay within the limits of the triangulation network (TIN) file given.

6. Each member of the team is to do a hand calculation of a different one of the curves along the alignment.  Use the delta (difference in bearings) and distance between points of intersection (PI’s) as given by Geopak.  Show all your work, done neatly and clearly.  CAREFULLY READ THE APPROPRIATE PAGES FROM THE DESIGN MANUAL (SPIRAL AND SIMPLE CURVES) AND INCLUDE ALL OF THE DATA ITEMS AS LISTED IN THOSE INSTRUCTIONS.  Be sure to compare the values you compute with those on the Geopak chain printout.  If your values are different check to see what you did wrong and correct your answers.
PROCESS:

You will need to follow the process as outlined in your Geopak Training Manual, with some modifications as set forth in these instructions.
Download the following files from the class lab web site (lab 7 folder) and store them locally (as before, c:\user\your name):

· k42520039.tin

· k42520039.pho

· k42520039.txt

· HA Lab.dgn
Open the drawing HA Lab.dgn.  Set your user preferences to metric by going to Applications>Geopak Road>User Preferences.  Set the dialog as shown below.
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It is a good habit/practice, at least when using the CCEE computers, to check these preferences each time you open your project.

Go to the Chapter 3 lab exercise (p 3-11). Access the Geopak Project Manager.  Set up the project and user as necessary.  Set up a new Existing Ground run.
Skip the Extract Graphic Elements and Build TIN Steps.  Instead, go to the Microstation menu and click File>Reference.  When the dialog comes up click on File>attach.  Navigate to the k42520039.pho file and select it.  Choose the coincident-world setting option.  Close the reference window, fit view, and save settings.
Now go to the Display DTM Features portion of the lab (middle of page 3-14).  Follow the steps and select the file k42520039.tin.  Set the values as follows:

· Triangles – level name Aerial Survey Data, color 0, weight 0, style 0, display on.

· TIN Hull – level name Aerial Survey Data, color 0, weight 0, style 0, display on.

· Contours – display on, click on Read button to populate the minimum and maximum elevation (Z) fields.

· Major Lines – Ex Int Contours, color 4, weight 2, style 0, display on.

· Major Label – Ex Int Contours, color 4, weight 2, size 5.00, display on.

· Minor Lines – Ex Int Contours, color 7, weight 0 , style 0, display on.

Set Load to Extent.  Activate the graphic group toggle.  Activate the Display Only toggle.  Click Load.  Close the DTM Features dialog and save your settings.

Go through the Themes portion of the lab, using the k42520039.tin file.  At step 8, set the range increment to 2.0; set the minimum elevation to 290 and the maximum to 360. 
Go through the profile tool portion of the lab; use the k42520039.tin file for the name.  Set the symbology to level Aerial Survey Data with color, style and weight at zero.  

Continue through to the end of the lab; when you define the working alignment use a description appropriate to your project as far as the names and paths of the files.
Refresh your view.  Using the steps from the Chapter 4 lab and the corridor alignment shown on K42520039.pho, store points for your new alignment using COGO.  Be sure to begin and end with the points given above.  You will have to use some of the Microstation tools to determine the coordinates for your points before you enter them.  Remember that if your points aren’t correct you can use the Redefine toggle on the COGO dialog to change them; check them to be sure they are close to the PI’s shown on K42520039.pho (do this by turning the reference file on and off).  Using the curve and spiral parameters you determined from the Iowa DOT design manual or the Green Book, enter these along your alignment.  You should wind up with 5 spiral-curve-spiral combinations.  Use several different radii for your horizontal curves, rather than just the minimum radius.  Once you have your alignment set, store it and save it as an output file.  Don’t forget to store the chain Mainline.  
Using the Chapter 7 lab as a guide, access the Design and Computation Manager.  Select the drafting standards for the metric horizontal alignment.  Select Draw Plan and Profile from the secondary dialog.  SINGLE-click the chain Mainline.  Change the operation to Stationing and single-click on Mainline.  Dismiss the dialog.  You will not plot the existing roadway features, since we are on a new alignment.
Now you need to draw in the existing ground profile.  Do your work in your horizontal alignment drawing.  To do this you should open Applications>Geopak Road>Plan Preparation>Draw Profiles (Chapter 8 lab).  Follow the steps in lab 8, with the following exceptions:

· Set the beginning station to 100+00

· Set the elevation to 290
· Set the horizontal scale to 20, vertical scale to 4

· Set the symbology to Metric Prof (note that the Iowa DOT uses the XX+XX form of stationing)
· Set the strip grade increment to 20.

Store the existing ground profile and define it in the Project Manager, as per the instructions in Chapter 8.
SUBMITTALS:

Include the following:

· Documentation of the design standards you have used, including source (10%).
· Individual hand-calculations of horizontal curves, including appropriate spiral transitions (NOTE THAT EACH PERSON IN THE GROUP IS TO DO ONE DIFFERENT CURVE, IF THERE ARE ONLY FOUR IN YOUR GROUP ONLY DO THE CALCULATIONS FOR FOUR CURVES) (20%).  Include all of the items listed on page 3 of 3 of DOT Design Manual Section 2C-1, Spiral Curve Design, as well as the length of the horizontal curve and the total length of the spiral-curve-spiral combination.  
· Screen-print showing the overall horizontal alignment and existing ground profile (20%).
· Screen-prints of your Microstation drawing showing the details of each horizontal curve, including ALL of the curve data as listed on the Spiral Curve Design pages (20%).
· Screen-prints at each end of the project, showing the beginning and ending stations (10%).
· Printout of Geopak chain data, including all curves and spirals (20%).

