Example Walk Through For Evaluation Program

If you want the walk-through to be successful, be sure to enter the data exactly as it is given. The dates that you are asked to enter match up with the dates found in the sample FWD file therefore do not change the dates given in the walk-through example.

Getting Started / Opening Project File

A “Welcome to PCASE” Open window will appear on your screen with the tab headings of Create New Project, Open Existing Project and Recent Projects.

To start a new project you can double-click on the red icon “Create New Project” or click on the “Open” button on the bottom right of the Open window.  In the Enter New File Name window enter your project file name.  For this example use Eval.pvr.  You don’t need to add the .pvr extension it will be automatically added to your entered file name.  This creates a new database with a clean inventory, ready for data entry.

To open an existing project, click on the Open Existing Project tab.  Scroll to the project file (the .pvr file, not the folder of the same name) and double click on the file name or highlight the file name and click on the Open button.

Also, to open a file recently created, click on the Recent Projects tab.  Scroll to the project file and double click on the file name or highlight the file name and click on the Open button.

In the Open window you can also access the Help System by clicking on the Help button.  The Help System gives help topics through a table of contents, index or search.  The Getting Started button also takes you to the Help System but takes you directly to the Tutorials.  

Note:  Clicking on the Cancel button on the Open Window will open the project file you used last.

Climate Information

Before staring an evaluation, climate information must be entered.  To enter climate information, click on the “Climate” button in the top tool bar of the desktop.  

The climate form is now active. The tab labeled “Operational Climatic Data Summary” contains a grid for entering three values for each month of the year for the region we are evaluating. Click the “Edit” button and enter these values into the grid

	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	55
	58
	65
	72
	85
	93
	94
	95
	90
	73
	64
	42

	40
	42
	50
	61
	72
	88
	88
	89
	78
	65
	55
	39

	32
	31
	41
	48
	58
	76
	76
	75
	66
	51
	41
	32


Click the “Save” button.  Next, click the tab labeled “5 Day Mean Information”.

Scroll through the dates until the date 5/1/2002 is active. This is the date we selected as our “Inspection Date” for this evaluation. Be sure to “Click” on the day “1” in May 2002. This will set the grid to the right to the previous 5 days. The high and low temperatures for the previous five days are needed to calculate the 5-day mean.  IMPORTANT: the evaluation module compares the date in the NDT file with these dates in order to calculate temperature based modulus values. So, if the dates for the NDT files go over a few days, then all temperatures for all days involved must be entered.  Here is a sample of the temperature data that must be entered for 5-day means.

	Date
	High
	Low
	Notes
	Temps Needed

	4/26/1994
	83
	55
	
	

	4/27/1994
	80
	55
	
	

	4/28/1994
	89
	60
	
	

	4/29/1994
	90
	59
	
	

	4/30/1994
	89
	58
	
	

	5/1/1994
	90
	61
	Arrived on site - began NDT Testing
	Need 4/26 – 4/30 temps for 5 day mean

	5/2/1994
	90
	62
	Continued NDT Testing
	Need 4/27 – 5/1 temps for 5 day mean

	
	
	
	Finished NDT Testing
	Need 4/28 – 5/2 temps for 5 day mean


Click the “Edit” button to being entering temperatures from the above grid.  Click the “Save” button when finished.

To enter temperatures for the 1st and 2nd of May, click on the 3rd of May in the calendar and the two previous days will appear in the grid.  Again, click the “Edit” button to enter these temperatures.  Click the “Save” button to finish.  Climate data entered will be broadcast and used in all other modules requiring temperature information. 

To date climate data is being used for …


Temperature based AC modulus calculations


Thaw season determination

So, in the future, if you are not concerned with AC modulus calculations or thaw seasons then skip the step of entering climate data.  But for this example walk-through it is critical.

Finally, click on the “X” in the upper right corner to close the climate screen.
Creating Features / Building Inventory

The evaluation button represents the software package for evaluating airfields and roads using both the layered elastic and empirical methodologies.  This walk through will show an example of both.

Click on the “Evaluation” button in the toolbar to launch the front screen.  Then click on the “Create/Retrieve” feature button. 

A pop-up form will open asking for the “network”, “branch”, “section” and “inspection” date.  Click “Add” under network and enter “Polk” in the “Network Name” field and click “Done”.  Next, click on “New” under branch and enter a “Branch Name” of “R1A”, a section number of “01” and an inspection date of “5/1/2002”. 

IMPORTANT: The inspection date should be made the same for all features, regardless of when the feature was actually evaluated.  In other words, if it took 3-4 days to actually do the inspection, choose only the first day’s date as the inspection date for the entire base’s inventory.  This one date is used later for selecting inventory and reporting.

The inspection date can be entered directly by typing the numbers, or by clicking the down arrow to the right and scrolling to the correct date. Once all this data is entered click “Done”.  All information is now filled in for a piece of inventory, click the “Assign” button.  All the information entered in this evaluation will be “assigned” to this network/branch/section and inspection date.  A message may appear indicating that no traffic patterns exist for this feature, click “Ok” and it will be fixed later.

Now at the bottom of the evaluation screen, the current feature is displayed.

Run Properties Tab / Traffic Patterns

The initial tab that is active is the “Run Properties” tab.  Click on the down arrow next to “Traffic Area” and select a traffic area of “B” for this feature.

Leave the analysis type as “Leep” for now, as well as the pavement condition. 

Any traffic patterns that are already made will be listed in the traffic patterns list. If this list is blank then a traffic pattern must be made.  Making Traffic Patterns is not part of the “Evaluation” module. It is a separate module.  To continue we must make a traffic pattern, click on the “Traffic” button in the top tool bar of the desktop.  

Creating Traffic Patterns

If you have already completed the Example WalkThrough for Design Program, then you can skip the next four paragraphs by importing the traffic patterns from the Polk directory you have already created (saved traffic patterns).
A separate traffic screen is now open.  Click on the “Create Pattern” button.  A pop-up form, Traffic Pattern, opens asking for a Pattern Name, design type and whether your passes will be entered for the entire design life or entered for multiple design periods.  Typically the Multiple Design Period option is only used for layered elastic design.  For this example enter the traffic pattern name “Polk Traffic”; design type “Airfield” and select the button “Passes entered for entire design life”.  Click “Ok”.

After you have named your newly created traffic pattern the program returns to the “Traffic” screen. For “Analysis Type” use the default “Mixed”.  Mixed traffic patterns allow the user to enter all the vehicles to be considered for the design.  The traffic module will determine a "critical" vehicle, or the one that requires the most thickness. Mixed traffic patterns for evaluation are used to return a set of allowable loads for only the critical vehicle. Individual Traffic patterns for design will work only if there is one vehicle in the database.  Individual patterns for evaluation are used to return a set of allowable loads per vehicle. Cumulative Group and Cumulative Mixed are used primarily by the Navy to collate all aircraft into one of six categories.

Next, click the “Add Vehicle” button below the Analysis Type box.  A pop-up form, Choose Vehicles, will open.  To select a vehicle click in the box to the left of the vehicle name or double click on the vehicle.  Be sure there is a check mark in the box of your selected vehicle. For this example select the “C-130H”, “C-17” and “F-15E” aircraft. The scroll bar to the right will go down the list.  Click on the “Add” button to finish.

The program again returns to the Traffic screen with the selected aircraft, their default weights for Areas A & B and Areas C & D (75% of gross aircraft weight) and pass levels for Areas A, B, C and Area D (1% of A, B, C passes).  Click in the cell to the right of the “C-130H” that contains the weight “155000” and override that load with “142000”.  Use the right arrow button on the keyboard (or the mouse) to go Pass Level for A, B, C and enter “10500” passes for the “C-130H”.  Use the down arrow on the keyboard (or the mouse) to go to the pass level for the “C-17” and enter “5500” passes, and likewise “29000” passes for the “F-15E”.

Next, go to the upper right of traffic screen to the tab called “Show Mixed Traffic/ ACNPCN” tab.  For evaluation, it is necessary to select the appropriate values before proceeding back to the evaluation module.  For this example, set the traffic area to “B”, the pavement type is “Flexible”, and the subgrade category is “A”.

Next, click the “Apply” button.  When the “Apply” button is clicked in the traffic module the “Polk Traffic” pattern is applied to the list of patterns available to the other modules. At this point you can go to the evaluation module.  Feel free to leave the traffic module open, minimize it or exit it by clicking on the “Exit” button. The traffic pattern you just created will automatically save and be usable within the Polk database file.  You can also print out the traffic information by clicking on the “Print” button in the lower right of the traffic screen.  The evaluation module will also print your traffic information. (The Print option may not work if Microsoft Office is not installed on your computer.)

Go back to the evaluation module.  When the “Apply” button was clicked in the traffic module, traffic put the “Polk Traffic” pattern in the list of patterns available to the evaluation module.

Click the down arrow to the right of  “Traffic Pattern” to see the list, and select “Polk Traffic”.  

That concludes the necessary information for the “Run Properties” tab.

Layer Manager / NDT Assignment

Click on the middle tab “Layer Manager” to begin entering layer information.

Now, because the “Analysis” type is set to “Leep” this screen contains all the possible inputs for a “Leep” evaluation. Look to the right side of this screen and there is a section for “NDT”. Right now, the “Available Basins” is 0 (zero). That means that no NDT data has been assigned to this inventory (or feature). Lets fix that first.

Most of the time when doing a “Leep” evaluation there is an NDT file (Fwd/Hwd) associated with a feature.  This feature has no NDT associated with it. Assigning NDT to a feature is not part of the “Evaluation” module, it is a separate module.  To work with NDT files, click on the “NDT Data” button in the top tool bar of the desktop.

A separate NDT screen is now open.  Click on the “Import” button to select an “FWD” or “HWD” file. There is an example FWD file named “Runway18L.FWD” installed in the “C:\EMS Program Files\PCASE\Servers” directory. Select this file on the left side and click “Ok”.

This imported file is now in the list of “NDT Tests”.  Next, click the “Chart” button on the right side of the screen.  That same list of “NDT Tests” appears.  

The chart of this NDT file now appears, with stiffness as the default plot. To select basins to be stored for this feature, you can select a “range” of points or “All” points or even individual points. You can also hold the “Shift” key down while clicking a point for a pop-up form with specific information about that point.  Once points are selected you can click the “Statistics” button for a quick analysis of the selected points. For this example, click the “Select All” button at the bottom left of the screen, and then click “Assign To Feature”.  Remember this pop-up screen? Select the same inventory that we created earlier, “Polk”, “R1A”, “01”, and “5/1/2002” (if it is not already the default). Next, click “Assign”. This assigns all of the NDT data to the feature. Next, click the “Exit” button at the bottom right to exit the chart, and then click the “Exit” button at the bottom right to leave NDT.

The evaluation program is now active again.  When the “Assign” button was clicked in the NDT program, NDT made these basins available to this feature in the evaluation module.  There are now 90 “Available Basins” to this feature.  That doesn’t necessarily mean that the software needs to “Backcalculate” 90 basins. Next, click on “Select Basins”.  This brings up the same chart from NDT, only this time we are selecting basins to backcalculate.  Again click the “Select All” button, and then click the “Analyze” button.  The program now returns to the front screen and show 90 “Available Basins” and now 90 “Assigned Basins”.

Layer Manager Tab / Building A Layer Structure

Now that NDT is assigned and available to this feature, a layer structure must be created.

Click on the “Edit” button inside the “Layer Set Controls” frame, directly under the layer grid.  Then click on the left cell in the first row (Build Structures section at the top left) to begin creating a layer structure.  A list will appear with some default layer parameters, select “Asphalt” from this list.  Next, click on the next layer and select “Base” and finally click on the next layer and select “Natural Subgrade”.

Delete layers by selecting the layer and pressing the “Delete” button. Change layers by simply pulling the list down again and selecting a different layer.

Some default parameters are assigned when a layer is selected, such as “F0” for frost code. Leave these codes as defaults for now.

Enter a thickness of “8” for the asphalt, “6” for the base, and leave the Subgrade thickness blank for now.

Next, some flags must be set to tell the software how to analyze the data. 

The “Set Wesdef” columns in the grid sets a flag that tells the backcalculation algorithm what criteria to use when determining modulus values.  On the asphalt layer, click in the “Set Wesdef” column and pull down the list of options.  The “Temp” option tells Wesdef to use the temperature data in NDT to set the modulus, the “Manual” flag tells Wesdef that the user will enter a value and do not compute one, and the “Wesdef” flag tells the backcalculation algorithm to compute a modulus value.  

Select “Temp” for this example in the “Asphalt” layer.

Next, click on the “Set Wesdef” flag in the “Base” layer.  The “En+1” option sets the modulus value based on the modulus of the layer beneath it. Leave the “Set Wesdef” flag at “Wesdef” for this example.

Next, click on the “Set Wesdef” flag in the “Natural Subgrade” layer.  Leave the “Set Wesdef” flag at “Wesdef” for this example.

The “Set Wespave” columns in the grid set a flag that tells the analysis algorithm what modulus values to use when calculating allowable loads.  On the asphalt layer, click in the “Set Wespave” column and pull down the list of options.  The “Temp” option tells Wespave to use the temperature based modulus, the “Manual” flag tells Wespave that the user will enter a value and do not compute one, and the “Wesdef” flag tells the analysis algorithm to use the modulus value returned by Wesdef.  

Select “Temp” for this example in the “Asphalt” layer.

Next, click on the “Set Wespave” flag in the “Base” layer.  Again, the “En+1” option sets the modulus value based on the modulus of the layer beneath it as it goes through the analysis algorithm. Leave the “Set Wespave” flag at “Wesdef” for this example.

Next, click on the “Set Wespave” flag in the “Natural Subgrade” layer.  Leave the “Set Wesdef” flag at “Wesdef” for this example. The grid should look like this …

	Layer Type
	Frost Code
	Thickness
	Set Wesdef
	Set Wespave

	Asphalt
	F0
	8
	Temp
	Temp

	Base
	F0
	6
	Wesdef
	Wesdef

	Natural Subgrade
	F0
	
	Wesdef
	Wesdef


Click the “Save” button in the “Layer Set Control” frame below the grid to save this layer structure.  This does not “Save” the data to the database; it simply takes the grid out of “Edit” mode.

Next, click the “240 - Above” button in the “Subgrade Settings” frame. This will set the Subgrade thickness to 240” (20 feet) minus the thickness above it.

Layer Manager Tab / Saving All Evaluation Data

Next, click the “Save Data” button at the bottom of the screen. This saves the data permanently into the database. This MUST be done to save the data. If you enter your layer structure and do not click the “Save” button at the bottom before closing the evaluation screen you will lose the data and have to re-enter it.  It is a good idea to periodically click the “Save” button to prevent data loss. 

Layer Manager Tab / Run Backcalculation

Now that we have a layer structure and NDT data assigned, we are ready to run the backcalculation. But first, click on the tab “Edit Settings” and there will be two options to choose from at the top. “Backcalculation” and “Analysis”.  

On the “Backcalculation” settings notice that there is a “Load Frequency” field. This must be set to calculate AC modulus based on temperatures. Type “20” into the load frequency field.  You may click the “…” to view the modulus values calculated to each basin.  The form has a title of “Backcalculation Error” which may be ignored if there is no error. We can also flag the “Use Average” option in which case, WESDEF will use the average for all features instead of each individual temp modulus.

This screen contains all of the default values and settings.  They may be changed if necessary for each of the evaluation functions.  We will not change any of these for now.

Click on the tab “Layer Manager” to return to the previous screen.

Click the “Run Backcalculate” button

The progress bar indicates that all 102 basins are being processed. When it is finished, the grid in the upper right corner will be full of data.  Also, notice the green word “Active” and the blue word “Rep”.  The evaluation module automatically finds the representative basin and sets that basin to “Active” for allowable load calculations and reporting.  The software automatically chooses the basin where its modulus values are closest to the average, but the user may override that by scrolling through the basins to the one they wish, and clicking the “Set this structure and basin as active for analysis and report”.

Layer Manager Tab / Ewesdef and Ewespave Grid

Lets look at the grid in the upper right corner of the evaluation module.  The “Ewesdef” column contains the modulus values returned from the backcalculation routine, and the “Ewespave” column contains the E values that will be used to determine the allowable loads.  

The values in the “Ewesdef” column are based on the flags that were set in the “Set Wesdef” column for each layer.  Since the “Set Wesdef” flag for the Asphalt layer was set to “Temp”, it has a modulus value based on comparing the date in the NDT file (05/04/2002) for the current basin, with the temperatures we entered earlier (04/26/2002 through 05/02/2002) and calculated a modulus based on the temperatures recorded in the NDT file and the 5-day mean.

Since the “Set Wesdef” flag for the base and subgrade layers were set to “Wesdef,” then the “Ewesdef” column contains the values that were backcalculated from the Wesdef algorithm.

The values in the “EWespave” column are based on the flags that were set in the “Set Wespave” column for each layer.  Since the “Set Wespave” flag for evaluation of the “Asphalt” layer has been set to “Temp”, and since we earlier entered temperature data for a five-day mean calculation, the “EWespave” column data has the “Design AC temperature” modulus for the asphalt layer.  Since, the “Set Wespave” flags for the base and subgrade layers were set to “Wesdef” the moduli are brought over from the calculated Wesdef values.

Any values in red indicate that this modulus has hit the limits, and the overall structure may need reviewing and changed.  We will leave it alone for now.

Layer Manager Tab / Run Analysis

If you’ve been scrolling around, you can quickly return to the active basin by clicking on the “Move To Active” button.  This will locate the active basin for you.

It is a good idea at this point to click the “Save” button at the bottom of the page before we run the analysis. 

Before running the analysis, click on the tab “Edit Settings” and again there will be two options to choose from at the top. “Backcalculation” and “Analysis”.  

This time click on the “analysis” option.  This screen contains all of the default values and settings used in the analysis algorithm.  This is also the point where we would add frost or overlay information.  Settings may be changed as necessary for any of these functions.  We will not change anything for now.

We are now ready to run the analysis.  We have layers, modulus values and traffic.

Click the “Run Analysis” button. A message will come up indicating that we hit the limits, we will ignore that message and click “Yes” to continue.

The results grid should now contain data showing the allowable load and passes, as well as the ACN and PCN values.

It is again a good idea at this point to click the “Save” button at the bottom of the page after we run the analysis. This assures that all the data is saved.

That is it for a “Leep” analysis, we will now look at an “Ape” analysis.

Returning to “Run Properties” To Change Analysis Type To APE

Lets create a new feature to save our next example.  

First, click on the “Run Properties” tab to return to front screen.

Next, again click on the “Create/Retrieve Feature” button.

A pop-up will ask if you want to save changes.  Click Yes.

A pop-up form will open asking for the “network”, “branch”, “section” and “inspection” date.  Our previous inventory is still there.  This time click “Add” only under the branch and enter a “Branch Name” of “R2A”, a section number of “01” and an inspection date of “5/1/2002”. Again, the inspection date can be entered directly by typing the numbers, or by clicking the down arrow to the right and scrolling to the correct date. Once all this data is entered click “Done”.  

Remember, the inspection date should be made the same for all features, regardless of when the feature was actually evaluated.  In other words, if it took 3-4 days to actually do the inspection, choose only the first day’s date as the inspection date for the entire base’s inventory.  

All information is now filled in for a piece of inventory, now click the “Assign” button.  All the information entered in this evaluation will be “assigned” to this network/branch/section and inspection date.

Again, at the bottom of the evaluation screen, the new feature name is now displayed.

The initial tab that is active is the “Run Properties” tab, and only a few parameters are entered on this screen.  Click on the down arrow next to “Traffic Area” and select a traffic area of “A” for this feature (This should be the default anyway).

This time select the analysis type “Ape”, and leave the “Traffic Area” as well as the pavement condition as the defaults (“A” and “Good” respectively). 

Again, any previously created traffic patterns will be listed in the traffic patterns list. We already have a traffic pattern named “Polk Traffic”.  Select that pattern from the list and click the “Set” button.

Return to the layer builder by clicking the tab “Layer Manager”.

Click on the “Edit” button inside the “Layer Set Controls” frame, directly under the layer grid.  Then click on the left cell in the first row to begin creating a layer structure.  A list will appear with some default layer parameters, this time select “PCC” from this list.  Next, click on the next layer and select “Natural Subgrade”.

Again, delete layers by selecting the layer and pressing the “Delete” button. Change layers by simply pulling the list down again and selecting a different layer.

Some default parameters are assigned when a layer is selected, such as “F0” for frost code and 5000000 for the PCC modulus. Keep these values as defaults for now.

Enter a thickness of “12” for the PCC, with a flex strength of 700.  Enter a Subgrade K of 250, with a material type of “Cohesive Cut”.

Click “Save” to save the changes to this structure. The grid should look like this …

	Layer
	Material
	Frost
	Thickness
	K
	Flexural Strength

	PCC
	---
	--
	12.00
	---
	700

	Natural Subgrade
	Cohesive Cut
	F0
	---
	250
	---


We are now ready to run the analysis.  We have layers, strength values and traffic.

Click the “Run Analysis” button. 

The results grid should now contain data showing the allowable load and passes, as well as the ACN and PCN values.

It is again a good idea at this point to click the “Save” button at the bottom of the page after you run the analysis. This assures that all the data is saved.

That is it for a rigid “Ape” analysis.  More example walk throughs coming soon to assist with flexible, as well as low-volume pavements.

