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6.3 TRIANGULATION
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Fig. 6.24 An example of a triangulation network
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Fig. 2.41 Contouring with a total station and detail pole






(i) 6, + 6, + 0+ 0, + 6, + 6, + 0, + 6, = 360°
50 = 360°

(i) 6, + 6, = 6+ 6,

(iif) 0, + 6, = 0, + 6,



0,+ 0, + 0,, = 180°
0, + 6, + 6,, = 180°

6, + 6,, + 6,; + 6,, = 360°

Fig. 5.9



By sine rule in A4BD, we have
AB BD

siny sin 6

AB = Bp XY
sin 6
By sme rule in ABCD, we have
BC BD

Sin & sin

BC:BDsiHS

s ¢



(2) In a braced quadrilateral (Figure 6.21), the final balanced angles should fulfil the following
conditions of adjustment, if the figure is to be geometrically correct.
Conditions of adjustment (Figure 6.21):

Angles 1 +2+3+4+5+6+7+8=2360°
1 +2+3+4=1R80°
3+4+5+6=180°
5+6+7+8=180°
T+8+1+2=180°

1+2=5+6
3+4=T+8

Side condition:

2 log sins of the odd angles = ¥ log sins of the even angles



adjustment. The ‘method of adjustment” 1s: (a) adjust angles (1—8) to equal 360°; (b) adjust angles
(1 + 2) to equal (5 + 6); (c) adjust angles (3 + 4) to equal (7 + 8); (d) side condition.

Proof of side condition:
From Figure 6.21 1t 1s required to calculate length CD from base 4B.
This may be done via route BC or AD as follows:

AB/sin4 =BC/sinl1 .. BC= AB sin 1/sin 4

AB sin 1 sin 3
sin 4 sin 6

Similarly via AD DC = AB sin 2 sin 8/(sin 7 sin 5)

Now BC/sin 6 = DC/sin3 DC = BC sin 3/sin6 =

As there can only be one length for DC, then cancelling AB gives
sin 1 sin 3/(sin 4 sin 6) = sin 2 sin 8/(sin 7 sin 5)
Cross-multiplying and taking logs:

log sin 1 + log sin 3 + log sin 5 + log sin 7 = log sin 2 + log sin 4 + log sin 6 + log sin 8
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A ____—Control stations

(a)

[

g

Base line

Figure 2.1 (a) Chain of simple triangles, (b) braced quadrilaterals and (c) polygons with central points

bys o¥olee 5l oolitnl b s 4l sblg; (K
Approximate solution S g, — all
s a5 gl ool slo 4 (gl by, opl asl o APProximate solution & g, Llg) (S50 5 (sledg, 5l (o

a5 Jsb sln S ol g Lilin ity il &yso 5 g el lio Jlay wiil o Ll (6,5 o3l el

MG Y by S oo 5o 1y e b 55 b el oz 45 e sl 98,5 eolital Sl o0 525 (slechs,

<1 84 07 56 <2 40 10 33
<3 16 11 17 <4 39 29 50
<5 75 03 02 <6 49 15 28
<7 30 05 21 <8 25 36 25

e 1 )0 1) p oy sl alsy byd Jaee S¥olae 398 (bg; 4 Ly (SSE e S

a ) 1 +2 + 3 + 4 =180
b )5 +6 +7 +8 =180
180

c )1 +2 +7 +38



d ) sin  1sin  3sin  5sin 7

sin2 sin 4sin 6sin 8

g osal i polie | o oS 5 Oygo a sl g i il o (gl argly b alolae dw a5 00,50 ala>dle

a ) 1 + v, 4v, + 3 + v, + 4 + v, = 180
b ) 5 + v +6 + v6 + 7 + vi+ 8 + v8 =180
c ) 1 + v1I + 2 + v2+ 7 + vi + 8 + v8 =180

vi + v2 + v3 + v4 = cl
vo + v6 + Vv7 + 78 = c2
vi + v2 + v/ + v8 = c3

iy a ol b b dolre yoged e moybwbdv&m 4 Jmtglﬁ;é)l;élemxm%g)’;@c:[, c2,c3 Slade
led (oo Jos 25

WClgl py Oyee d lei ool Ad ) wolas

~sin 1 sin 3 sin 5 sin 7

=— - - - -1 = ss -1 3)
sin 2 sin 4 sin 6 sin 8

f

iols pelss Lol gm0 B li ol ad e b 4y a2 g L

F +§od1+§od2+---:0 4)
51 5s

1l oy 58T abl e ool samlie bls; sllas F =S, -1 ol o a8

58 _sin 1 sin 3 sin 5 sin 7 ) COs1
51 sin 2 sin 4 sin 6 sin 8 SIN1
, ) sin 1 . )
iCls el 5o ed b oo b

sin 1



sin 1 sin 3 sin 5 sin 7 cos 1

B (sin 2 sin 4 sin 6 sin 8 sin 1
= So cot 1
1yge onl )0 e85 5 s Se=1 Gl oo Lol
ﬁ = cotl , ﬁ = — cot2 , ﬁ = cot3,--- (5)
51 52 53
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V(cotl + cot2 + cot3 + .- )=C, @)
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0.1028

-4.1 33()&-@

-3.8140e-04
0.0032
0.0015

2.522%e-04

-1.5810e-04

-0.0016
-0.0030

0.0033

-0.0044
0.0047
0.0138

alfa =

£4.131808924363977
40.17495192595982551
16.191216576142942
39.4986859236171138
T5.050807843460333
49.25T76196TT75583907
30.087550595044666
25.803981883536030

-1.1844

34447

1
0
1
-1.2132

0
1
1
0.2670

0
1
1
-0.8614

0 0
1 1
0 0
1.7258 -2.0865
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clc
clear all
format long
a=[84 7T 5&
40 10 33
16 11 17
39 29 50
75 03 02
49 15 28
30 05 21
25 368 25]:
for i=1:8
alfa(i,l)=(a(i,l)+a(i,2),/60+a (i, 3).,/3600)*piS180
tli,1)=1/tan(alfa(i, 1))

4]
1
0111100
ci(l,1y -c(2,1) ©i3,1) —-c(4,1) ©(5,1) —-c(6,1) ©(7,1) —EiS.lll:
sgl==in{alfa(l,1))
s2==infalfa(2,1}))
s3=sinf{alfa(3,1))
sd4=gin(alfa{(4,1))
s=5==in(alfa(5,1))
se==in(alfa(&6,1))
sT==sin{alfa(7,1}))
s8==sin{alfa(8,1))
c4=(1l- (=sl*=s3%=s5%=7)/ (s2%=4%=6+%=8) ) 180,/ pd
cl=(12/3600)
c2=(-16/3600)
c3=(17/3600)
tl=[cl1
[abti
c3
c4];

v=u'*inwv {u*u')*cl

alfa=alfa*180,/pi+v
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