
Exercise 15 

15 Earthwork  
Now that we have final cross sections, we can calculate earthwork for this roadway. 
In the first part of this exercise, we will go through the procedures to calculate cut & 
fill quantities where only earth is involved. In part 2, we have a set of cross sections 
pre-defined on which rock lines have been plotted and some deep cut benching has 
been developed for the roadway. We will use this data set to process some 
earthwork where multiple soil types are involved. 

NOTE:  
Several special non-roadway typical sections are available for plotting rock lines, 
topsoil lines, existing pavement or un-suitable material onto cross sections using the 
proposed cross section tool. In the typical list their names all start with P_ (for plot). 

I.) Earth Only 
1) Open the MicroStation file 

C:\Projects\Roane\SR95PoplarCr\ROSR95MainlineXSections.dgn 

Access Project Manager. 

2) Choose Earthwork from the Project Manager dialog and create a new run 
named SR95. 

3) Populate the XS DGN File section of the dialog as shown below (most settings 
should fill in automatically from our working alignment definition): 
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NOTE: 

The Vertical Search Distance should never be set at a value greater than 1/2 
the distance between cross sections. In our cross sections, that offset distance is 
500 feet so we use 250 feet. 

If set greater than that, it is possible graphics for one section will be read by the one 
before or after it. If your graphics go past this half way point, then cross sections will 
need to be re-generated at a larger distance apart so that the vertical search 
distance can be set at a higher value. 

4) In the Soil Types section of the dialog, create the following classifications and soil 
types utilizing the parameters detailed in the table below.  

Class Soil Type Search Criteria 

Existing Ground Earth Use Working Alignment Definition 

Proposed Finish Grade Earth Use Working Alignment Definition 

Shrink and Swell factors are set under the Multiplication Factors section. 
Factors are based on 1 so for a shrinkage of 15% you would set the value 0.85. Set 
the Multiplication Factor for Roadway Excavation with a value of 0.85. Once a 
definition is set click the Add button. 

NOTE:  
If topsoil stripping is desired under fills then you must define Excavation Limit 
lines in this section. It is the only class that is not an actual soil type. Excavation limit 
lines are placed by default at slope tie-ins on T.D.O.T. cross sections. The topsoil 
line itself should be defined as an unsuitable material so that it would not be used as 
fill material. 

15-2   Earthwork GEOPAK Road Course Guide 



Exercise 15 

  

In our case, we are using the Working Alignment Definition to define the 
symbologies of our materials. If we were not using the Working Alignment Definition, 
we could manually define the symbologies using the settings in the Search Criteria 
portion of the dialog. When using these settings, there are also three additional 
buttons to help you. 

Match  Prompts you to identify an element. Once you do, it will fill in the 
symbology settings with the symbology of the identified element. 

Display Highlights all elements in the design file matching the set symbology. 

Reset  Clears all symbology settings. 

5) In the Earthwork Shapes section of the dialog, Toggle on Draw Earthwork 
Shapes and Stratify Shape Color. Double click on the symbology review 
area to open the Set Feature dialog.  
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Populate the dialog with the parameters as shown below. The level name is 
DESIGN - EARTHWORK - Shapes 

  

6) Set the Output Format as shown below.  

  

Use the arrow buttons (< or >) to change the format to Excavation and Fill. 

7) Skip down to the Sheet Quantity section and toggle on the Write Sheet 
Quantities File.  

Name the file SR95Earth.txt. Add the following columns to the file with 
Decimal Places = 0 and Total Quantity Length = 10.  
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After setting values at the bottom, click Add to set them up in the list box. 

Col. Soil Type EW Operation Quantity Type +/- 

1 Earth Common Exc End Area + 

2 Earth Fill End Area + 

  

8) Using the Files > Run drop down option, run the earthwork for the proposed cross 
sections. Place your output into a log file as shown in the dialog below and Pause 
on Each Section. Click Apply to start processing. 

  

If the Pause on Each Section is off the Disable View Update option can be used 
to eliminate view updates which will reduce the required processing time. This can 
be an excellent time saver on larger projects. 

9) You will have to skip the first few sections and the last section where there are no 
proposed cross sections. 
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If you ever encounter a spot where it says the proposed does not tie with the 
existing, use MicroStation’s Zoom In and click the DP button provided on the 
earthwork warning box. You will zoom in on the problem spot. If it is between 2 
proposed cross section elements, check their symbology to make sure they are 
correct. If it is at the ground tie in, check to make sure they do in fact intersect. 

You should never use the Skip button shown above in bridge or other areas where 
you do not want earthwork. Instead use Skip Areas & Ignore Areas as described 
later in this chapter. 

10) After reviewing the first section at 287+00, turn off the Pause On Each Section 
option and click Continue. 

  

11) When processing is complete, exit the Earthwork dialog and save your run. 

12) Review the file SR95earth.log using the GEOPAK Text editor. Grand totals and 
Balance points are listed at the end of the report. 
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NOTE:  
The log file is the earthwork documentation to be submitted with plans when turning 
a job in for construction. This file can be printed on letter size paper from 
NOTEPAD in landscape mode. 

13) Review your cross sections using XS Navigator. Notice that GEOPAK has placed 
shapes onto your cross sections representative of the calculated earthwork areas. 
These shape areas can be measured to verify earthwork areas if desired. Turn fill on 
to see where cuts and fills are. 
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II.) Earth with Rock 
In the second part of this exercise, we’ll compute earthwork for a dataset containing 
rock. To save time going through this exercise, we have already plotted rock lines in 
on the cross sections.  

1) Open the MicroStation file 

C:\Projects\Roane\SR95PoplarCr\RockEarthworkXS.dgn 

Access Project Manager. 

2) Choose Earthwork from the Project Manager dialog and create a new run 
named SR95rock. 

3) Populate the XS DGN File section of the dialog as shown below: 
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4) In the Soil Types section of the dialog, create the following classifications and soil 
types utilizing the parameters detailed in the table below. 

Class Soil Type Roadway Excavation 
Multiplication Factor 

Search Criteria 

Existing Ground Earth .85 Use Working Alignment Definition 

Proposed Finish 
Grade 

Earth .85 Use Working Alignment Definition 

Existing Suitable 1 Earth .85 Toggle on Level, Style & Weight 
 

Existing Suitable 2 Rock 1.2 Toggle on Level, Style & Weight 
 

   

For Existing Suitable 1, click reset, then click match. Then click on 
the Top of Rock line. Do the same for Existing Suitable 2 except 
match it with the Bottom of Rock line. 
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NOTE:  
The most important concept to pick up as you set these Soil Types is that any lines 
found beneath the top of existing ground define the limits of the soil type 
above them. 
In the example we are working, the top of the rock is specified as soil type Earth 
which is the soil type above that line. 

5) In the Earthwork Shapes section of the dialog, Toggle on Draw Earthwork 
Shapes and Stratify Shape Color. Double click on the symbology review 
area to open the Set Feature dialog.  

  

Populate the dialog with the parameters as shown below. The level name is 
DESIGN - EARTHWORK - Shapes 

   

6) Change the Output Format as shown below.  
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7) Skip down to the Sheet Quantity section and toggle on the Write Sheet 
Quantities File. 

Name the file SR95Rock_Earth.txt. Add the following columns to the file with 
Decimal Places = 0 and Total Quantity Length = 10. 

Col. Soil Type EW Operation Quantity Type +/- 

1 Earth Common Exc End Area + 

2 Rock Common Exc End Area + 

3 Earth Fill End Area + 

  

8) Using the Files → Run drop down, run the earthwork for the proposed cross 
sections. Place your output into a log file as shown in the dialog below and click 
Apply to start processing. 

  

9) Exit the Earthwork dialog and save your run. 
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10) Review the file SR95rock.log using the GEOPAK Text editor. 

  

11) Review your cross sections using XS Navigator. You should see that rock cuts are 
figured separately from earth cuts. 
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III.) Skip Areas & Ignore Areas 
The most common use of Skip Areas and Ignore Areas is to stop earthwork 
end areas & volumes from being calculated in bridge areas. You cannot use the on 
the fly Skip option to accomplish this. If you click Skip at any station that earthwork 
processing stops, then the station is skipped but earthwork will still be calculated 
across the station which was skipped. 

This information is provided for review and reference only. 

In the Skip Areas dialog, set up the begin and end stations of the bridge as a 
skip area to control the limits of earthwork volume calculations. Cross Sections at 
these stations must be cut with the proposed roadway placed on them in the cross 
section DGN file in order for Geopak to correctly calculate the earthwork. 

 
To get GEOPAK to completely ignore the proposed bridge cross 
section stations, we must set up both Skip Areas and Ignore Areas. 
We do not need end areas calculated at proposed bridge cross sections so we also 
need to set up the Ignore Areas section of Earthwork. The station range should 
be set to the first station beyond the beginning of the bridge and the last station 
before the end of the bridge. 
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In proposed cross section runs, the station limits for the proposed bridge deck 
should be set to be greater than the begin bridge station and less than the end 
bridge station. The cross sections at the begin bridge station and at the end bridge 
station should show the proposed roadway with slopes not the bridge 
deck. The begin and end stations are used for volume calculations with the cross 
sections before and after the skipped area. 

 
When set up and processed correctly, the Skip Area station range is shown in the 
earthwork log file but the earthwork volume totals shown at the begin and end 
station of the bridge are the same. Due to the settings made in Ignore Areas, no end 
area data is given for the stations between the begin & end.  
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