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CE 442
Construction and Maintenance 

of 
Highways and Airports

INTRODUCTION 

TO 

EARTH WORK
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1- Obtain Arial or ground survey maps for the route location

Mass Curve Calculation Steps :

0 100 200 300 400

2- Prepare contour maps
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3- Plot the possible road path on the map and select 
the best route based on cost, length, geometric 
standards and environmental impact.

4- For the selected route plot ground elevation vs. designed road elevation.
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5- at each station plot road X-section with respect to natural ground 
and calculate the amount of cut or fill.

5- at each station plot road X-section with respect to natural ground and 
calculate the amount of cut or fill.

6- Calculate the volume of materials to be moved or imported (borrowed) by
multiplying  x-section area by the station length.



5

7- Tabulate the calculation 
results and note that soil will 
swell when excavated and will 
shrink when compacted 
therefore shrinkage and swilling 
factors must be used to correct 
soil volumes. Calculate mass 
curve.

8- Determine the free-hall sections ( about 500 ft in length where cuts 
balance  fill i.e. equal to fill) where no extra cost is prayed for 
transportation.
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9- Determine the haul distance, the overhaul and the disposition of remaining excavation.

Note that:
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Mass Curve Calculation Steps :

1- Obtain Arial or ground survey maps for the route location
2- Prepare contour maps
3- Plot the possible road path on the map and select the best route based on 
cost, length, geometric standards and environmental impact.
4- For the selected route plot ground elevation vs. designed road elevation.
5- at each station plot road X-section with respect to natural ground and 
calculate the amount of cut or fill.
6- Calculate the volume of materials to be moved or imported (borrowed) by 
multiplying  x-section area by the station length.
7- Tabulate the calculation results and note that soil will swell when 
excavated and will shrink when compacted therefore shrinkage and swilling 
factors must be used to correct soil volumes.
8- Determine the free-hall sections ( about 500 ft in length where cuts 
balance  fill i.e. equal to fill) where no extra cost is prayed for transportation.
9- Determine the haul distance, the overhaul and the disposition of 
remaining excavation. 
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