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Lesson Overview

 Key definitions and terms

 Basics in elevation surveying

 Example in how to estimate dam 
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a p e o to est ate da
volume and water surface area

Transits and Leveling 
 Vertical line is defined as a line 

pointing in the direction of gravity.  A 
plumb line therefore is a vertical line.  

 Level surface is everywhere 
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perpendicular to the direction of 
gravity.  

 Horizontal line is not a line on a level 
surface; it is a line perpendicular to the 
direction of gravity. 

 A horizontal line coincides with a level 
surface at a single point.

Engineering Surveys

 Side Slopes - consist of clayey sand, 
clayey gravel, sandy clay, silty sand, silty
gravel at a 3:1 or 2:1 slope.

 Freeboard - additional height of the dam, 
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safety factor to prevent overtopping. 

Engineering Surveys

 Estimating Volume  

- Estimate the number of cubic yards to 
build the dam. 

- Estimate should include volume in the 
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dam itself, settlement, backfill for cutoff 
trench/stream channels/holes. 

 Settlement Allowance

- To allow for settlement, build earth dams 
somewhat higher than design dimensions 
(5%). 

Transits/Levels

 Transits or construction 
levels are used to determine 
changes in elevation 
between 2 or more points.  
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 Elevation surveying involves 
a 3rd dimension or z-axis in 
addition to concepts learned 
from plane surveying.

 Transit and tripod (right) and 
level rod (left) are some 
basic equipment needed.

Transits/Levels

 When transit is level, 
instrument can obtain 
measurements along a 
horizontal plane (much like 
a water body)
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a water body).

 Basic components include:
- Sighting scope
- Sighting adjustment knobs
- Level bubble
- Adjustment knobs
- Compass rosette 
- Tripod stand
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Level Rod

 Elevation measurements 
can be taken (from 
distance) via transit and 
recorded.  
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 Level rods typically 
telescope for ease in 
transporting.

Transits/Level Rod Use
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Example:  Pond for President
Specifications:
Top width – 10 feet
Length – 80 feet (20 foot segments)
Height - variable
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Questions:

1. How much fill (i.e., volume) do 
you need to construct dam?

2. How big will the pond be in 
terms of surface area?

Height?
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2.0 ft

Dam Profile Survey
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(               + )/2 x Length x Width

= volume of segment => total volume
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g
(sum of segments) 

Questions:
1. How much fill (i.e., volume) do 

you need to construct dam?
2. How big will the pond be in 

terms of surface area?
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Top of dam

Water line (from lowest point on dam profile)

1.  Direction and distance
2.  Draw pond (bird’s eye view) to scale
3. “connect the dots”
4. Calculate area via dot grid, 

estimate surface area in acres.
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END OF LESSON
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END OF LESSON


