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The Use of Photogrammetry for Excavation Quantities

Memo to State Photogrammetric Engineer & State 
Location & Surveys Engineer with a date and 
location for the Earthwork Scoping Meeting

Some Issues: Clearing, Phased Construction & 
Detours, Borrow Pits, Field Surveys, etc.

Aerial Photography – A moment in time.
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Panel Plan and Ground Control
Panel Plan – will have panels in areas that should 

remain undisturbed through life of construction.
Ground control must be collected by licensed PLS – 

Very important!
Resident Engineer & Photogrammetric Engineer 

will coordinate on the required flights.
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Panels
Project Limits

Photo Models
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Original DTM
Photogrammetry will compare the Original DTM against 

the Plan Sheet (PS) Design DTM – WHY?
THINGS
CHANGE
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Flown on 04-07-2000 Flown on 09-25-2007
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PS Design 
Elevation

Original Elevation

Right of Way

Slope Stake

Erosion Control Ditches
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Earthwork Activities prior to Originals
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Right of Way

Slope Stake

Original    
Elevation DataObscured Area

Right of Way

Slope Stake
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Volume Calculations

Photogrammetry calculates volumes by the surface- 
to-surface method (the Prismoidal Method).

The key to this method is to define the shape of the 
area where volume calculations are needed.
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Proposed            
Right Of Way

Easement

Proposed 
Drainage 
Easement

Existing 
Right Of Way
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Surface to Surface Shape 
Files
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Old Surface to Surface Shape 
Files
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Old Surface to Surface Shape Files

New Surface to Surface Shape Files
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Intermediate Volume Calculations

Photogrammetry calculates volumes by the surface- 
to-surface method.

Use the shape file as defined by ROW and 
Easements.

Deliver an Earthwork Summary Sheet
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Final Volume Calculations
Photogrammetry calculates volumes by the surface-to- 
surface method.

What is included What is not included
Ground as seen Stockpiles
on photography Cut & fill between flights
(ditches, stream Volume due to pavement
relocations, borrow
pits)
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Final Volume Calculations

The calculated volumes do not match up with the 
plan volumes!  

But Why?

Calculated

Volumes

Plans
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Final Elevation

Original Elevation Right of Way

Slope Stake

OX and FX do not tie back
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Final Elevation

Original Elevation

Right of Way

Slope Stake

Parking Lot

OX and FX do not tie back
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PS Design 
Elevation

Original Elevation
Not Built as Design

Final Elevation
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Borrow Pits

Surface-to-surface method

Define limits of pit(s) for use as a shape file.

On site borrow pits – Calculate volume only once

Pits used for multiple projects
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Average End Area

Photogrammetry will use Average End Area but…

•Work Load Capacity

•Template Volumes 

•Recommend using volume in plans if available
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Digital Imagery available online
Photogrammetry has digital images since 2007 available over the 
intranet

Requires a training class

Can do in conjunction with the ½ day training session

THANKS!
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