Forestry and Natural Resources

Unit 21: Surveying

Unit 21:  Surveying

Lesson 3:  Setting-Up an Instrument

Duration:  Two Hours

Students will be able to:

1.
Set up an instrument and read a level rod.

2.
Make field adjustments plus calculate and determine the difference in elevation between two or more points.

3.
Understand subdivision of land.

Suggested Activities: (see enclosed teaching materials)

21.3A
Mounting and Leveling the Instrument

21.3B
Differential Leveling

Teaching Outline:

I.
Setting Up an Instrument (TM p 18)

A. 
Safety

1. 
Protect instrument from impact

2. 
Place the lens and tripod caps in the instrument box while the instrument is not in use.

3. 
Do not run while carrying the instrument.

4. 
Leave box closed and store while not in use.

5. 
Protect lens from direct sun rays.

6. 
Cross fences by spreading tripod legs and place on far side of fence before crossing.

7. 
Do not jam leveling screws.

8. 
Do not touch the lens with finger, rub only with soft cloth.

B. 
Tripod

1. 
Used to hold instrument

C.  
Mount and level instrument

1. 
Connect instrument to tri-pod 

2. 
Level instrument (TM p 19)

D. 
Focus the instrument

II. Differential Leveling

A. 
Differential leveling is one of the most useful surveying skills since you can determine the elevation of points that are some distance apart (TM p 20).

B.
Differential leveling is based upon the idea that you can find the elevation of one point if you know the elevation of another.

C. 
Used as a standard throughout the United States in conservation practices

D. 
Definitions associated with differential leveling

1. 
Differential leveling--difference in elevation on horizontal line

2. 
Bench mark (BM) -- a permanently established reference point, the elevation of which is assumed or accurately known

3. 
Backsight (BS) -- A level rod reading on one point of a known elevation

4. 
Foresight (FS) -- The level rod reading on a turning point or some other point of unknown elevation

5. 
Height of instrument (HI) -- surveying instrument

6. 
Turning point (TP) -- A point whose elevation is determined by subtracting the foresight from the height of the instrument in leveling

E.
Formulas used with differential leveling

1. 
HI = elevation + backsight (HI = Elev. + B.S.)

2. 
Elevation = height of instrument - foresight (Elev. = HI-FS)

Activity #3A

Mounting and Leveling the Instrument
Procedure:

1.
Attach the level to the headplate of the tripod by screwing the level down on the headplate.

2.
Remove the dust cap from the front lens.  The dust cap is left in place whenever the level is not in us to protect the lens from dust and scratches.  Attach the sun shade to the instrument.

3.
The first step is to align the telescope barrel directly over one pair of leveling screws.

4.
To bring the bubble to the center, rotate the screws under the barrel, moving the screws in opposite directions. By loosening one screw and tightening the other at the same time you will keep the instrument tight. Move thumbs in same direction (both in or both out).

5.
After you have leveled the instrument with the first pair of screws, turn the barrel clockwise through 90 degrees to align it with the other pair of leveling screws. Bring the bubble to the center of the tube in the same manner as described earlier. 

6.
Turn the barrel clockwise 90 degrees to bring it parallel with the first pair of leveling screws.  It is now facing the opposite direction from its first position. Center the bubble again. 

7.
Turn the barrel clockwise 90 degrees once again to line up with the second pair of leveling screws (but facing in the opposite direction from that which it faced) and enter the bubble.

8.
Finally bring the telescope barrel back to its original position. The bubble should remain centered. The bubble should stay in the center regardless of the direction is pointed.

Differential Leveling Problem

Activity #3B
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A.

 

Differential leveling is based on the idea that you can find the elevation of one point if you know the

 

elevation of another.

 

B.

 

If poin

t A is not exactly known, arbitrarily call it 100 feet.  In differential leveling you want to know the

 

difference in elevation and not necessarily the elevation above sea level.  If a benchmark is nearby, use

 

the elevation above sea level.  From point A 

you can determine the elevation of point B with a level and a

 

rod.

 

C.

 

Before the elevation of point B can be determined, the height of the instrument must first be found.  This

 

tells how high above point A the instrument is.  Add the rod reading to the

 elevation of point A.

 

D.

 

To find the elevation of point B, subtract the reading of the rod at point B from the height of the

 

instrument.  This gives the elevation of point B.

 

E.

 

The data from the previous problem should be entered into the left side 

of the field notebook as follows.

 

Differential Leveling Problem

 

A.

 

Set up the instrument at approximate location as

 

shown on map.

 

B.

 

Read rod on BM1 (this is BS on BM1), add this

 

to the known elevation (100’) to give HI.

 

C.

 

Re

ad rod on station A, record this FS, then

 

subtract this from HI to give the elevation at A.

 

D.

 

Now read rod on B, same procedure as for A.

 

E.

 

Read rod on TP1, same procedure for A & B.

 

F.

 

Move the instrument to set up site 2, level the

 

instrument, 

then take a 

 

backsight 

 

reading on TP1.

 

Record this as a

 

 bS

 

 in Field Book.  Add this to the elevation of TP1 to get the new HI on TP1.

 

G.

 

Proceed to stations C, D, and TP2 with same procedure as for A, B and TP1.

 

H.

 

After obtaining the last read

ing on TP2 and after having determined the elevation on TP2, move the

 

instrument to position and set up 3.

 

I.

 

After setting instrument, take rod reading on TP2 to obtain a BS reading, add this BS to the elevation of

 

TP2 to get new HI.

 

J.

 

Read rod at 

E and BM1, subtract these FS, and check in at BM1, the elevation should be 100’.
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A.

Grasp the two legs nearest you and set the

leg shoes in the ground about three feet

apart.

B.

Swing the third leg out to form an equilateral

triangle with the other two.  Keep the head

plate as level as possible

C.

Tighten the leg thumb nuts to provide rigidity

for the instrument.

D.

Check the head plate to make sure that it is

level.  Sight it up against the roofline of a

building, this will help determine the

horizontal plane.
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Differential Leveling







A.







Set up the instrument at approximate location as







shown on map.







B.







Read rod on BM1 (this is BS on BM1), add this







to the known elevation (100’) to give HI.







C.







Read rod on station A, record this FS, then







subtract this from HI to give the elevation at A.







D.







Now read rod on B, same procedure as for A.







E.







Read rod on TP1, same procedure for A & B.







F.







Move the instrument to set up site 2, level the







instrument, then take a 







backsight 







reading on TP1.







Record this as a







 bS







 in Field Book.  Add this to the elevation of TP1 to get the new HI on TP1.







G.







Proceed to stations C, D, and TP2 with same procedure as for A, B and TP1.







H.







After obtaining the last reading on TP2 and after having determined the elevation on TP2, move the







instrument to position and set up 3.







I.







After setting instrument, take rod reading on TP2 to obtain a BS reading, add this BS to the elevation of







TP2 to get new HI.







J.







Read rod at E and BM1, subtract these FS, and check in at BM1, the elevation should be 100’.







Differential Leveling Problem







A.







Differential leveling is based on the idea that you can find the elevation of one point if you know the







elevation of another.







B.







If point A is not exactly known, arbitrarily call it 100 feet.  In differential leveling you want to know the







difference in elevation and not necessarily the elevation above sea level.  If a benchmark is nearby, use







the elevation above sea level.  From point A you can determine the elevation of point B with a level and a







rod.







C.







Before the elevation of point B can be determined, the height of the instrument must first be found.  This







tells how high above point A the instrument is.  Add the rod reading to the elevation of point A.







D.







To find the elevation of point B, subtract the reading of the rod at point B from the height of the







instrument.  This gives the elevation of point B.







E.







The data from the previous problem should be entered into the left side of the field notebook as follows.












