Excavation Limits

The use of excavation limits can be confusing to the novice user, but are not that difficult. First, they are not to be confused with construction limits. Remember, construction limits are the points where the proposed finished grade and existing ground line intersect. Excavation limits are short lines drawn onto cross sections to tell the software where to stop removing existing unsuitable or suitable material. They have no direct correlation to proposed features, except that the removals normally end at the outside edge of proposed construction. 

Excavation limits are required whenever existing suitable or unsuitable classifications are utilized and the removal area is not a closed area completely within a cut area.

The Earthwork – Soils Type dialog is depicted below. Note the Soil Type group box and Multiplication Limits are ghosted, as they are not required for excavation limits.
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There are several basic rules to follow when placing excavation limits. Failure to follow these rules result in inconsistent quantities when processing earthwork.
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Rules Of Excavation Limits 

1.
Excavation limits must be used in pairs on a required section. An odd number of limits is not supported.

2.
The limits must be lines. Line_strings, curves, curve_strings or arcs are not supported. 

3.
They must extend to (or better yet) intersect the inplace removal material and existing ground forming a closed area. The endpoint should not be within an area where earthwork quantities are needed. Extend those points well beyond any cross section elements.

Multiple Excavation Limits

GEOPAK supports multiple excavation limits. This is extremely useful in projects with multiple roadways where existing materials are not removed between the roadways. The graphic below illustrates a cross section with one set of excavation limits (at the outer tie down points) and identifies the shaded area where GEOPAK processes removals.
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When an additional set of excavation limits are placed, GEOPAK removes materials between each pair of limits as depicted in the graphic below.
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Calculate Only Between Excavation Limits

Another use of excavation limits is to demarcate earthwork processing. This is extremely useful in projects where earthwork is staged or separate quantities for each roadway in a multiple alignment is necessary. The earthwork processing has command line syntax (or toggle in Project Manager) which limits earthwork calculations to within user-defined excavation limits. 

This command is supported within Project Manager under the Output Format option.

The utilization of this command requires an additional line in the input file above the process earthwork for baseline... command as depicted in the input file fragment below.

write earthwork shapes

 plot param

 lv = 60

 lc = 4

 co = 3

calculate only between excavation limits 

  

process earthwork for baseline = prop
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Let's look at an example. The input file for the following cross section depicted below does not include the calculate only between excavation limits command. 

The shaded earthwork shapes below reflect the processing of the entire section. A fragment of the earthwork log is shown below.
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544+00.00 SUIT_GRADING

                Common Exc     374.63       1851       1851   1.00

              Subgrade Exc     123.89        467        467   1.00

               Subsoil Exc       0.00          0          0   1.00

                    Fill       180.46        656        656   1.00
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Now let's look at the same section with excavation limits drawn in: one at the left side of the section and one at the center line, halfway across the section. The input file now inclues the calculate only between excavation limits command. 
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The shaded earthwork shapes below illustrates that earthwork quantities have been calculated only between the defined Excavation Limits. A fragment of the earthwork log is shown below wherein the quantities are approximately half of the previous run.

544+00.00 SUIT_GRADING

                Common Exc     243.29        451        451   1.00

              Subgrade Exc      63.44        117        117   1.00

               Subsoil Exc       0.00          0          0   1.00

                    Fill        99.95        185        185   1.00
