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Detailed Procedure:  The purpose of this procedure is to establish uniform plumbing techniques to be used by the Alignment and Metrology Group while setting up surveying and alignment instruments on control points.
There are several types of instruments available for plumbing surveying and alignment instruments:
1.  The Wild ZL: Upward plumbing to an accuracy of +/- 1:200,000 or +/-0.5 mm at 100m  with two observations 180 degrees apart.

2.  The Wild NL: Downward plumbing to an accuracy of +/-1:200,000 or +/-0.5 mm at 100 m with two observations 180 degrees apart.

3.  Optical plummets built into Tribrach, Target Kits and other assorted surveying instruments:  Downward plumbing to an accuracy of +/-1:4000 or +/-0.5mm at 2m with two observations 180 degrees apart.

The selection of the type of instrument to be used is determined by the order of accuracy of the survey.

Rough Centering

Rough centering may be achieved through several different techniques:

1.  A plumb bob may be attached to the instrument and used to position the instrument by either adjusting the tripod legs while keeping the tripod head level or by simply sliding the instrument with the fixing screw loosened.  A plumb bob can also be suspended from an overhead point and the instrument brought into approximate position.

2.  Tribrachs with optical plummets can be positioned over a point by looking through the optical plummet and      moving the tripod until the point is within the field of vision.  Once the legs are set the level screws can be used to bring the cross hairs into register and the bubble centered by using the adjustable legs of the tripod.

3.  Wild ZL's and NL's can be rough centered on towers or below sight pipes by employing another ZL or NL, on the point below or above the tower or sight pipe.

Final Centering:

Once rough centering has been achieved through any of the techniques described above the following steps should be followed to achieve the final plumbing position regardless of the type of instrument.

1.  Center the bubble or bubbles.

2.  Check the focus of your cross hairs and target image for parallax and adjust if necessary.

3.  Slacken the fixing screw and carefully slide the instrument until the cross hairs are in register with the target.  When doing this, try to avoid rotating the tribrach, or the bubbles will be disturbed.

4. Check the bubble or bubbles and re-level if necessary.

5. Check to see if the Cross hair is still in register with the target and reposition the instrument if necessary.

6.  Rotate the instrument 180 degrees and take a second reading on the target.  If the two readings differ, set the 
instrument on the mean position.

7.  If it is necessary to set the instrument at a mean position, observe the point in all four quadrants to see if the instrument is scribing a circle about the point, the verification that the instrument is properly centered.

8.  It will be necessary to level the tribrach with a target kit level.  Following the precise leveling, it will be necessary to recheck the centering of the setup.                  

