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o QUadentBeanng; (Q5):
o WWhole Circle Beanng,(WEB);, (Azimutn).

IHorzontal Distance, (IHD).
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e Then (HD)? = (dx)? + (dy)?

« And tan-1 (dx/dy) is the angle
between grid north and P to Q.

Origin 0,0 X AXIs



And tan-1(dx/dy) is relative to180°

o 135°




And tan-1(dx/dy) is relative t0180°

s 135°
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And tan-1(dx/dy) is relative to 360°

s 135°




GIVEN Al e COONAINALES O P are X= ano Y=,
anafthar thercoorainates; oir Qrare XQrano Yo

sLet dx = XQ-XP, and letdy = YQ-YP
*Then (P to Q)2 = (dx)? + (dy)? = Horizontal Distance
*And tan-1 (dx/dy) Is the Quadrant Bearing

To convert Quadrant Bearings into Whole
Circle Bearings, use the table below:
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Welrrine

o If you use a pocket calculator for angular
calculations make sure it has conversion keys.

* If you use a spreadsheet such as Excel you
will need a macro for this conversion, as Excel
does not have an inbuilt function for this
purpose.
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ZenitnrAngle; (ZA):
\Vertical Distance, (VD).
Instrument Height, (1H).
Target Height, (TH).
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Polar g Racizrielar, ¢zl )
XQ = XP+ [HD X Sin (WCB)]
YQ = YP + [HD X Cos (WCB)]

For this
calculation the

quadrant
location IS
Irrelevant.
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ZQ0=7ZP +|H+VD-TH




Trizingle Meinod = .
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e 150562.688

928860.148

150540.402







Slide 3.

e The QB is the angle obtained by taking the tangent of the difference in X
coordinates divided by the difference in Y coordinates between two known
points. Its value lies between zero and 90 degrees.

e The WCB, or Azimuth, is the direction of a line expressed as a value between
zero and 360 degrees, and measured clockwise.

e The SD is the slope distance between two points, it can have any magnitude.

e The HD is the horizontal distance between two points, it can have any
magnitude.

Slide 4
e By convention, the Y axis is assumed to be local grid North
e And X values are often called Eastings, Y values Northings
¢ In this case the line P to Q is in the first quadrant, i.e. between zero and 90
degrees.
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e The ZA is the angle of the instrument telescope in the vertical plane measured
from the Zenith where its value is zero, (or 360), degrees. It follows that 180
degrees is the plumb line to the centre of the earth, and 90 degrees and 270
degrees are horizontal.

e The VD is the vertical distance between two points, it can have any
magnitude.

e The IH is the height of the instrument transit axis above a survey station. Its
magnitude is usually less than 2 metres.

e The TH is the height of the target transit axis above a survey station. Its
magnitude is usually less than 4 metres.

Slide 13

¢ If you do not have the horizontal distances but only slope distances, it is
necessary to calculate the HD’s before the X and Y coordinates can be
computed.

e |tis expedient to calculate the VD’s at the same time so that levels, (Z
coordinates), can also be computed.

e If the SD’s are measured by tape it will be necessary to correct for
temperature, tension, standard, and sag, before calculating the HD’s and VD’s
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e Given that XP = 500.000, and YP = 1200.000, and P to Q= 35.123

e XQ =500+ (35.123 * 0.7071) = 524.836

e YQ=1200 + (35.123 * 0.7071) = 1224.836

e XR =500 +[35.123 * (-0.7071)] = 475.164

e YR=1200 + [35.123 * (-0.7071)] = 1175.16
Slide 15

If the ZA is greater than 90 degrees but less than 270 degrees, then VD is negative.



