- INTERsECCAQ DIRECTA

Eonto Visado

M= +15.606 59.

= -42..803 34
AO_Furtada....... b= =i

Estacoes [Direcsdes planas | Angulos Azimulatis Coordenadas Reclangulares
& \ ™ ™
dB:.....&@fio_.az. oAy =dB-dx= _48_85 73.|Ma= #15.824 A% Pa= =44 408 4.

A dx=. . 37,64.29 |2 = dx-dc= ..-.2%82 40 |Mp= +47. 000,87 Ps= <42.805. 23

‘wla = A= > Pe= A2, 29749

dc=.. 29,8249 plwla = A= 5@.,.@2..&@.__%%@
_Babecinbas. RagRAC =g b8 (dos Tados * “fixas )

m
&1: + .45 HB‘MA =44 .{_73 59 RPas * Jq605 20.
da= 2225 24 g8 |Fi=de-dx=__18,.4.6. BE. |tangRer. 0,73 55340 Ras)=. 40, 38,55
dx= 381, 83.45.|Bozdx-dA= 53,61 77 | Ran = 40,38 55 AB =_4.990, 45
dc=. ..0,00.00 @l+[%'z=B=..T/.7,.iZ$....4.Z Me-Ma = = 552,40 R-B=. + 2,444, 130,

\g‘u"lﬁd‘o " |RBe-RBA = s 77..38 fan3R4c~ OZ?féBQ?’(RAC):_-_é 4'3

€2 + 44 |Rac =383 70;7 AC= 2 482 .gg
G
dA=,.3&7i5.5_-.4.i. Y= da-dx=_24,05..80 |Mc-Mp =._=4. 73309 Pe- Po=.*.. 508,10,

B

]

< dX = 36y 43 31 |f2=dX -dp = 54 ifang Rec=. 0, 2q33450(R5c)= 845 83 A7
dB= 322,007 | +¥z= C =. 65,54 34 |Rnc =318 653 A= 1805.07

LIBT.... Rea-Rep =eseos 54 - _ Correccdes - "
€3 - oolF =745 &--70 $§3= .00

Ang ulos com Een sados

& = 48,8573 |42 =_-.7_§.8__2_.4g B - 18 46 85 |P2=_59, a1 27 && 24,05 80. xf 44348 54
f' ....-7.5’%’= ........... 7:*2‘— me TR S T 2' 00 -,;"‘ ..._G...,...‘?Q.
oly= 485565 M&&- 18546 78| Poe 5961 20| Yo 24505 80| Xz= 44548, 54|

Cadleulo dos Lados

AC . sen X1 - 7 7RI 4.641 _7:'4_,_;-4 Q‘*Pz):_f_QQ:éé.g,sg
sen (y+ola) ~ 07438 22094 e A O T, 436, AB.senf32 _ _4 603,447
(pusola) =_.2858 7825 AX=_ 4, 6472425 sen(oly+B2)  0,9941654
BC.sen¥z . _ 4 161,166 1 394"384_
sen (Ra+¥2) 0783280446 4394 272 AB. sends _ _4384,355
(P ¥2)= . 6% 65 22 BX= 4,394,278 Son (LivfB2) ~ 059941654
BC. sen (P: _ 508,465 610,586__
Sen (P‘-b{z) 0283280416 | 610'*_2-4_31‘ AC. sendlz - 267,408
TX= 610320 sen (Yi+d2) 0,438 22094
Cdlculo dos Rumos
RAC = 383,70.87. .. R3a= 240,38 55 . RCE=.118,16 53 ..
+d2=.. 7,82.025 394,52895 +[=.09,6120.., 299,9975 | +Y7=. AL, 9854 462.8307..
RAB =..40,38.55 __. Ree- 318,1653.... Rca = 1837087
~ol4=. 48,85 655 39,5283 8| -3 18,1678.... 299,99.75 | ~K§=..21.0580. 462,6507
Rax=394,5289.5 Rex =299,99 75 ' Rk =462,6507
Calewlo das Coordenadas
Ma=_+15.824,18 - Fa= =14.408,49.
A% cosRi%=_ -~ 244 58 M=+ _15. 606,60 | AX senRax=+4,603,13 P= -42 805, _5_@
Ma= +47.000,87. Pp= -42.805,29
B%.cosREk=__ ~1.394,28 ML + 15. 606,59 |B.senRgh= =.. 0,05 P= -42.805,34
Mc=_ +15.268.78 R =-42.297,19
Cx.cosR&= + 327,81 M= +15._ 606,59 |Cx.senRex=_=...508,16 p't -42.80535
MM s 178 PhPlepr= . 405
M:.ﬂi*:%’f"_’rf‘i"=+1§._§>c_)é?_,59 P BB P - 42 805.34




Coordenacéao do ponto Furtado 2° por interseccéo directa

Mpa =+1582118 m Mg =+1700087 m Mc =+1526878m
Pa =—-1440849m Pg =-1280529m Pc =-1229719m

a) resolucdo gréfica: interseccao de rectas que passam pelos pontos estacdo e tém rumo conhecido

b) resolucdo analitica
utilizando angulos, com o triangulo ABX, com X=C: o =43%97157 3 =53°.65143

~1582118cotg 53°.65143+1700087 cotg 43°.97157—(-1280529+1440849)

M
¢ cotg 43°.97157+cotg 53°.65143

=15606571m

_ —1440849 cotg 53°.65143-1280529 cotg 43° 97157+ (1700087 -1582118)

P, =-12805330m
cotg 43°.97157+ cotg 53°.65143

utilizando angulos, com o triangulo BCX, com X=C, C=B, B=A: o =16°35163 § = 40°.03686

1700087 cotg 40°.03686+1526878 cotg 16°.35165-(-12297.19+1280529)

M
¢ cotg 16°.35165+ cotg 40°.03686

=15606591m

~ —1280529 cotg 40°.03686-12297.19 cotg 16°.35165+ (1526878-1700087)

P, =-12805360m
cotg 16°.35165+ cotg 40°.03686




utilizando angulos, com o triangulo CAX, com X=C, C=A, A=B: o =18°.9522 3 = 7°.0389

1526878 cotg 7°.0389+1582118 cotg 18°.9522—(-1440849+1229719)
cotg 18°.9522+ cotg 7°.0389

M, ~15606619m

_ o _ —
P - 1229719 cotg 7°.0389-1440849 cotg 18°.9522+ (1582118-1526878) _ _12805263m
cotg 18°.9522+ cotg 7°.0389

2

1179.69

1603.20
R, = R s — 0, +360°= 35203753501

R, =atan = 36°.3469201

Rox = R, +180°= 216°.3469201
Rox = Ry + B = 269°.9983501

—552.40

2111.3
Rey = R, +180°—y, =146°.3856173

= —14°.6621827 + 360°= 345°.3378173

R, =atan

utilizando rumos com o triangulo ABX, com X=C

~ —1280529+1440849+1582118cotg 352°.3753501-1700Q87 cotg 269°.9983501

M =15606571m
cotg 352°.3753501-cotg 269°.9983501

o _ ~12805.20 cotg 352° 3753501 +14408.49 cotg 269°,9983501 + (15821.18 ~17000.87) cot g 352°3753501c0t g 269°.9983501 |, poc oo o
¢ cot g 352°.3753501 — cot g 269°.9983501 '

utilizando angulos, com o triangulo BCX, com X=C, C=B, B=A:

~ —1229719+1280529+1700087 cotg 269.9983501-1526878 cotg 146°.3856173

M
¢ cotg 269°.9983501-cotg 146°.3856173

=15606571m

o _ ~12297.19 cotg 269°.9983501 + 12805.29 cot g 146°.3856173 + (17000.87 - 15268.78) cot g 269°.9983501c0t 146°3856173 _ oo o
¢ cotg 269°.9983501 — cot g 146°.3856173 '

utilizando angulos, com o triangulo CAX, com X=C, C=A, A=B:

~ —1440849+1229719+1526878 cotg 146°3856173-1582118 cotg 352°.3753501

M =15606571m
cotg146°.3856173-cotg 352°.3753501

. _ —14408.49 cot g 146°.3856173 +12297.19 cot g 352° 3753501 + (15268.78 ~15621.18) cot g 146°, 3856173 c0t g 352°375850L _ oo g -
¢ cot g 146°.3856173 — cot g 352°.3753501 '




c) resolucdo através do preenchimento de um impresso

(Riscar » vermaiho os dizeres que ndo digam respeailo 3

© inversa — Interseccdo directs — Orientagdo

e = ponto a coordenar

giro de horizonte
eracdo efeclueds)

Orientagdo Férmulas Interseccao direcla ZJ
Mg -Ma.cotga—(Mec-Ma). cotg #—I(Ps - Pcl {Ma-Ms | —{Pa-Pg i 1g Rs
To Pa= Pe-Pa= Me -Ma =[P -Psl g R
L {Ps-Pal . colg @ — [Pc-Ps) . colg B+ (Ms-Mc)| ° & lo Re — 1o Ra e L
Pentos visados
R Cabecinhas 8 — Furtado C— TC79
U, B Cadarn. me.oovorrs PAG: Momemc] fl. O. Cadern. 0. Phg. no.........d I. O. Cadarn. ne. . P55, 08!
ORIENTACAC
oo | Demzssmonsesecn: Ra = 3523753501 | By :
-—la= — = g = L=
a=_ B, Ry—_ 269°9983501 | Re=
Calculo de Ra e Ro INTEBSECCAO DIRECTA
My =_+1700087 . | Ps=__1280529 Sokcplode Mo s
Ma=_ +1582118 Colg = Pa=  -14408.49 Pa-Ps = -1603.20
Me-Mam=_ . | = m———— [ PoPa=__ i To R =__34726.81950254
Mc= +15268 78 | pe= -1229719 — (Pa-Pa). t, Ra = 55674037.026472128
MC S Celg 2 l PC ................................... M=M= -1__1_79,69 e
VIR T [ R LI Numersdor = 55672857 336472128
N Mi= s Ro =, 34726.81950254
T S } = o h= 0i3sseese8
7 K Ms -Mc = Cenominedor = 34726.9533689338
(Mi-Ms).colga=_______.. .. (Pa-Pa)colgass_ . . . PoaPicm:, TONDTONEHONN
—(Mc-Ma) .colg fi= | — (Pc-Pa).colg b= t Ra =__-0.1338663938
..................... Me -Ma = 214609227737
_(PS‘PC)===‘ +(M9-Mc)=_ o Ma = 1582118
Numeredor=__.. ... | Denominedor=_ __ .~ P M. RN
foRa= [ £ I N 2 Pe -Pa = 1603.1598494982
(Ra)= , e Py -14408.49
RS e s s | Rio™. i || —> P=_ 1280538 @

Verificacdo cu Orientacdo do giro de horizonte

-ltﬂ -

Lo, |Orestos Futado TC79
bh(L0.Cadino  Phg.r0 O(10.Cada0  Phg.n® (0 0.Cokn®  Piga® 0(1.0.Cadio®  Pig.2.®  )(1.0.Cad 20 Pig.e.o )
Me My 17000 87 15268.78
My Me 15606.57 15606 57
Me My | My -Ma 1394.30 -337.79
sen Re | sen Re
DV DV
Pe Py -12805.29 -12297.19
Py Pe -12805 33 -12805.33
Pa-Py | Pr-Pe -0.04 50814
cosRc | cosRe
Dy Ov 13584.30 61017
Jo Re 1o Re -34857 5 -0.6647577439
(Re) (Re) -89% 99835629 -33.614208880
Re Re 270200164371 |14623857191199 (rumo para X cdlculado por coordedadas dos pontos)
Rob |-ty | -8o | 26929983501 146% 3856173 (rumo para X cpleulado pelas leiturps para os pontos)
— | Rl 1c ]| -0.00329361 0.0001018189 erro angular
— il 0.080m 0.001 m erro linear
t"=Re-Rob — | ¢ |
d - d
Ro (médio) =
Rcoil Rei o iegm s i

Célcule de Ra na estagao




d) ajustamento por minimos quadrados (idirecta.for)

2 0.002 5

'Furtado 2" 3

'Cabecinhas' 15821.18 -14408.49 2 33 52 42.996
'Furtado' 17000.87 -12805.29 77 51 0.648

'TC79" 15268.78 -12297.19 26 50 22.956
'Furtado' 17000.87 -12805.29 2 343 38 54.06
'TC79" 15268.78 -12297.19 0 0 0.0
'Cabecinhas' 15821.18 -14408.49 289 59 48.912

'TC79" 15268.78 -12297.19 2 329 50 37.644
'Cabecinhas' 15821.18 -14408.49 348 47 45.564

'Furtado’ 17000.87 -12805.29 289 48 24.948

Leituras azimutais em graus sexagesimais

Tolerancia entre iteracoes consecutivas para M e P: .002 m

Precisao das leituras azimutais: 5 segundos

Ak hk kA hkh Ak kA h kA hkhkhhhkhkhk Ak kA hkhkrhkhkhhhkhkhhkhkhkhkhkhkrhkhkrhhkhkhhkhkhkdkhkhkrhkhkrhkkhkhhkhkkxkkxk*k

Calculo das coordenadas do ponto Furtado 2 por interseccao directa
AR AR AR AR A AR A AR A A A A A A A A A A A A AR A A A A AR A A A A A A AR A A AR AR AR AR A A AR A A A A A A A A A A A A A Ak kA kK

Numero de iteracoes= 6
Coordenadas ajustadas:

15606.585 m
-12805.348 m

M (Furtado 2)
P (Furtado 2)

Residuos dos angulos:

1.45 "
-3.47 "
1.72 "
-2.64 "
-.40 "
-.51 "
Angulos ajustados:
43 58 19.1
7 2 23.5
343 38 52.3
53 39 7.8
18 57 7.5
40 2 13.2

Variancia de referencia a posteriori

s02= .903

Teste do qui quadrado para a razao das variancias(a 95% de confianca):

Aceitar os resultados.

Precisao das coordenadas: em M .028 m; em P .036 m

Precisao dos angulos ajustados:

.13
.13
.38
.38
.39
.39

[G23NC, NG BN G2 BCVINON)




