The difference between single observation computation and simultaneously observation between TBM A and TBM B and TBM B and trig 139.

1. TBM A to TBM B

For single observation, I observe from TBM A to TBM B, we have:

	From
	To
	BS reading
	FS reading

	A
	B
	1.171
	1.473

	B
	A
	1.391
	1.229


From the data, we can calculate theΔH,

From TBM A to TBM B

ΔHab=BS – FS

ΔHab=1.171-1.473

ΔHab= - 0.302

From TBM B to TBM A

ΔHba=BS – FS

ΔHba=1.391 – 1.229

ΔHba= 0.162

From the above calculation, we can see that there is a big difference between the two single observation, theΔH observe from TBM A to TBM B is 0.302 and theΔH observe from TBM B to TBM A is 0.162.

2.Trig 139 and TBM B

For single observation, I observe from TBM B to trig 139, we have:

	Face
	HCR
	VCR
	Slope Distance
	Height of instrument
	Height of target

	Left
	163-26-49
	88-37-44
	3469.745m
	1.567m
	0.271m

	Right
	343-26-52
	271-22-18
	3469.752m
	
	


After data reduction, we have,

	Reduced VCR reading
	Mean slope distance

	88-37-43
	3469.749


From the above data, we can calculate the ΔH,

ΔH=( SD x cos (VCR) ) + hi – ht ,

where SD is slope Distance, VCR is the reduced VCR reading, hi is height of instrument and ht is height of target. So that we have,

ΔH=3469.749 x cos(88-37-43) + 1.567 – 0.271

ΔH=84.3374m

For another single observation, we now have the data from trig 139 to TMB B,

	Face
	HCR
	VCR
	Slope Distance
	Height of instrument
	Height of target

	Left
	206-25-34
	91-23-59
	3469.764m
	0.269m
	1.565m

	Right
	26-25-31
	268-36-05
	3469.754m
	
	


After data reduction, we have,

	Reduced VCR reading
	Mean slope distance

	91-23-57
	3469.750


From the above data, we can calculate the ΔH,

ΔH=( SD x cos (VCR) ) + hi – ht ,

ΔH=3469.750 x cos(91-23-57) + 0.269 – 1.565

ΔH= -86.0191m

From the above data, we can see that there is a large difference between the two single observations, theΔH from TBM B to trig 139 is 84.3374m andΔH from trig 139 to TMB B is 86.0191m the difference of them is 1.6817m.

Why do we have this result? This is mainly because of the affect of the curvature and refraction (c-r). 
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For the effect of curvature, since the earth is not a flat plane, so the level line will not be straight, it will be a bit bending downward. It will affect the line of sight.

And for the effect of refraction, the refraction is largely a function of atmospheric pressure and temperature gradients, which may cause the line of sight be bending downward.

When we are doing observation for reciprocal leveling, we have to observe from TBM B to TBM A, since the line of sight will pass through the Victoria Harbor. Also when we are doing trigonometrical heighting, the line of sight from TBM B to trig139 having a very long distance and it also has to go through the Victoria Harbor.

When the line of sight passing through the Victoria Harbor, the line of sight may affected by the refraction. Since there are many ships passing through the harbor, the heat and the water vapor release from those ships will increase the refraction, this made the line of sight bending.

This effect will be increased in the trigonometrical heighting, this is because the line of sight is much longer than the reciprocal one, so that the affect of curvature and refraction will also be increased.

Below will carry out the simultaneously observation calculation.

For reciprocal leveling,

ΔHab =X2 - X1- (c-r)

ΔHba=Y1 – Y2 + (c-r)

ΔHab= [X2 – X1-(c-r)] + [Y1 – Y2 +(c-r)] / 2

ΔHab=[1.171– 1.473-(c-r)] + [1.229 -  1.391 + (c-r)] / 2

ΔHab= - 0.232

For trigonometrical heighting,

ΔHB,139=[3469.749 x cos(88-37-43) + 1.567 – 0.271] – (c - r)

ΔH139,B=[3469.750 x cos(91-23-57) + 0.269 – 1.565] + (c - r)

ΔH=[ΔHB,139 +ΔH139,B  ] / 2

ΔH =85.178m


From the above calculation, if we do the observation simultaneously, the error of the (c-r) can be eliminated by the calculation. So that it is better that we do observation simultaneously, because the error of (c-r) can be cancelled and we can have a more accurate.
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