CVG 2171 - Surveying and Measurements
Assignment # 5 - Traverse Computations

SOLUTION

Problem 1

Balance the following interior angles (angles-to-the-right) of a five sided closed polygon
traverse given the following information. Calculate the azimuths of the remaining sides.
Note that line BC bears SE.

Point Angle Adjusted Angle Course Azimuth
A 132°47'06" |_7)a° L\jf\ 03" AB 218°59'30"
B | 108E18 | Jog 7L, '[9 B¢ T [43745'4q"
C 107°19'37" ID:fb |q158“ CD 450051 a3
D 81°50'36" 8] ) 501 th DE 53(00 6«91 OL{“
E 109°16'18" 100’0 H"\ \C\“ EA D\log d \'&\ 9\5“
* |532°57'55" | BHO°00'00"\, : :

Balance Interior Angles
. 2angles = (n-2) 180" = (5-2) 180" = SHO
5309°59'55" = SHD"00'00" = ~ 5

) miSclosure = émf.’dgmc\ - 20«\3\&3 =

3 Corcechon Perova\ﬁ= lm\gcts\sufe__\ < \ "—-%—l S

.. S é_med\SUff’d < 2cmﬂles ADD corechion
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Compute Azimuths

O agrea'zo" - 180° = 38°54'30"

@) 38°59'30" * (08°4s'19" = HFH5'4q"
©) 180°- 43°454q" = 32714 "
03°19'38" - 32° (4" = 35°05' 23"
Ap’-35°05'" = 4°54'33
B1750'37" ~ I4°54'33" = 66” 56'04"
T+ bb56'04" = 336°56" 1"
"~ ¢l S6'04" = 23°03'5L"

0" 1619 = 13 03'5¢" = 86°12'13"

190"+ 86" (323" = Al 132D

@Ee®@ee@
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Problem 2

Compute departures and latitudes, linear misclosure, and relative precision for the
traverse problem above if lengths of the sides (in feet) are as follows:

Course Azimuth Length (ft.) Departure (ft.) | Latitude (ft.)
AB 218°59'30" 202.74 - \’3\7‘. 5[(‘)5 ,_‘5':* ) 5:‘_—-\-
BC 147°45'49" 283.87 \5\ . L\Q\O —_ 2L|0 O ‘S
CD 75°05'27" 498.37 LI%\ ‘ Bq Z | 7 B . ?_‘ZL\
DE 336°56'04" 320.33 -125-500 | 294 .32
EA 266°12'23" 380.78 ”%}q qq(p _QS ) |q 5
z - I, 686 .09 0-00| 0. 063
Departure and Latitude
Sample Galovlafion for Coure AB: 1
dep= Lsn o od = Leose | .
= (63,34 )3 (28°59' 30" = (26234 )03 (218'59'30 )
= V3365 - — 19153 H
Linear Misclosure (LEC
LEC:[(Zdeqp) + (2hat)™
:J’(fD-OO\)l + (0 .0(0-5) e
= 0.063 8
Relative Precision o 063 /() 063 e
= — g CASIODN &
Precston = LEC ;Q,g(g.oﬂ/o.oﬁ Pl
Per\mc\‘ff' | . 23,600
_ 0.063 _ ‘
1636 -09

% 53353
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Problem 3

Using the compass (Bowditch) rule adjust the departures and latitudes of the traverse
given in the previous problem. Given the coordinates at A, calculate (a) coordinates for
the other stations (b) the lengths and bearings of lines BC and CD, and (¢) the final
adjusted angles at B and C.

Course Length (ft.) Corrected Departure {ft.) | Corrected Latitude (ft.)
AB 202.74 ___\9\:*5(06 _\5:‘ ‘5%5
BC 283.87 |5| _ H?_O — 0. \&3
b 1837 ey - 5972 128 . 206
ot 32033 — 125 500 JA4 . 1O
EA 380.78 ___%:l_ol ‘ q[_‘(p o af) QOB

2 B N\or O\ o

Adjust the Departures and Latitudes
Samgle. Calculation for Courge 1B

dep AB = — 020 Musclow®  » lerg i B
—>  Corvechon 0y AP e lerg

= _ D.QO0)\ X (QOQ;}L\)
(683.09

= = 0-00012.0029

adﬁ‘)sm dep AB = dep. + Corcechon W dep A8
= 3T 505 4 (- 0.000120029)
= -12%F 566 H.

—3 Cortechon 1 lot Ap = = lat iscou® y \epgih AB
Pecuneter

= - D 063 % (7_0’2,3&\)
168909
= - 0.0015( 1855
dddos\tfd [t P® = ab +coccechion 1 lat-PB
-153.5%7% ¥ (“0-001\5(0\855)
= —153.5p% +.
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Coordinates of Stations

Point X (ft.) Y (ft.)
A 20,000.00 15,000.00
B 19,892.43 14, 842.. U2
C 720,02%. 85 4 662.24
P 20, 505. 45 14, 330.50
E 0,339-95 1S, 025 . 4|
Xy = Xa + dep AB = 20,000 + (-133.5:6) = 19,B12.4D H

Vg - Y+ ot AR = 15,0007 (-151.585) =y gy2 .42 £

I-HZ(}) . 20,023 .85 £
s - 108143+ 05

Xe - \);B ' ?;EBC - IY,g42.u2 ¥ (~2L|0.\2%) = |4, 602 . 2.9 £+
Ne= Ve ?

Xp = Xc + OpD = 20,023 .85 + (4g1.592) = 120,505 H5 £t
o -

N + lar @ - Y 60729 + (128.206) .14 $30.50 £t
Yo = e ¥ a -

X, = Xo + OepDe = Z0 565.45 + (-125.500) = 20, 319.95 f+
\{E N lat DE ° 4,330.50 + (294 .10) - 15,625 . 2l el
£ = p ¥
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L

Lengths_and Azimuths
- RBC: _
2 z) !
Leng¥h BC = \m-m v (e Ne)
-~ — )
= [(20075 . @5 - lagaa H5)* + (102 - ybuzt uz)®

:

= 303 9B
banyo = XeXs - 20062335- A¥AAY3 5 (20535105

Ne-Ne U602, 29 -1u3U2 12

o= Fon™ (-0.636515105)
K = 5;1°IL\'L|.2L{" \agmﬁc
v
oo AT BC = 190" ~327 1YY" 1y3° ug! 5[0“ e\j\ :fc:);
— D -
ng#‘a (D =\ { %o AN (Np e
=/ (20505 45 ~2007> 85) "+ (M¥0-20- 1 602.24)"
- 1B 2% 4
Iop o= Ko-Xe . ’).0‘50‘5-\-\5'20023-85 _ g.?5(o334?5a]
B¢ 4A0-50° U022
& = o (33563RABA)
o= 35705 33 5" 0 i
Xyl 1o

° g (D= 35°05'34'
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Final Adjusted Angles A

- %
§ ®
N

0! SNg = _/\_/E_XL - 20,0009 832. U5 s o= 38°59'30"

Lae 202 Y

@Slﬂo( = —————XC“XE' - me NG %Zalql”n
Lce 283.84

B 130" - 38°59'36" - 32°1"1|" = Jog°uL'I3"

— ¢ B
o298 °
c

@ sinel = Jee - M P2 42— 14,602 .29 Y - PETIPRIES

Lee 5 93.%7
D one = YoNe . 14,330.50 - MB02A o yeqy' 27
Leo 4a9. 3%

(3) 190’ - 53 Mo 13" - 'S AT = 1037177207
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Problem 4

Compute the linear misclosure, relative precision, and adjusted lengths and azimuths
for the sides after the departures and latitudes are balanced by the compass rule in the
following closed-polygon traverse:

Course Length (m) Departure (m) Latitude (m)
AB 412.516 —-216.2394 —351.2975
BC 513.185 +512.9654 +15.0112
CA 448.495 —-296.7364 +336.2964
. |, 534196 ~0.01/0Y 6-0/0]
Course | Adj. Departure (i) | Adj. Latitude (m) | Adj.Length (m) Azimuth
4B | =216 23( ~351. 30| 105V [aie3e™Mg”
BC | 512.969 5.0086 512180 e
A | -296.3%3 | 336.293 | U48. 490  [31734'33"
’ @ \/ ok CD "\ ok
|
Linear Misclosure (LEC)
LEC=\(2dep)™ + (zloa})"
:\}(f—olotow\?--\r (0.010\){1
= 0.0145
Relative Precision
Precision = LEC =
94,3921

fenmeter
- 0-0l45/00MH5

1334196 [6.01S

oo Frg\qﬂm s ’ : C75, OOO
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Adiust the Departures and Latitudes
Sample Calovlonon for duse AB -

— Corcechon  dep AB = — dep misOUT x \ergth AR
ferimetcy

- - (o004} uyin.5lk
ESTALIZ

= 0 p0212194+

adusted dep AB = dep + cortechon wn dep AP
= Q- 2394 + (0. 002121447F)
= -2 236 M

—MMMW?M%%%
fer ke

= —(00h)  x Y4125k
1 3Y. b
- — 0-003031¥9

lat + Corcechor n lat KB
-35(.2935 + (= 0.003031X7)

_> corvechon n ot BB-

O\dJUg\ed la} D

"

i

-35). 20\ M
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Lengths and Azimuths

—  Couse PB:
length = \(depAB)* + (lot i)™

= V(-a16.330) + (~35].361)7
= W2 .S513m

Tan of = 9epAB
lathAB

= —.alb.230 -
T o e
5 Az AB = 180°+ 3136 uq" . 211° 364"
—> (ouse BC: ,
Jength =y (epc) * + (1ot B)®
(512 a6 + (15.008)°

!

= 5{3.189m
Yo o = 0epBC
lat BC
= 5(2.969 —> o = §B°11'973"
15 . 00%
so em B = 83 '}
—> (oerse Ch:

\eﬂ I (g'e(; CA) v (atony™
~ 2% ?%3) (3% 2%)

u%.uﬂbm

Fane = OepCh
| ok CA

- =2496,133
> o= " 25 7"
3% ' Zq 3 Page 10 of 10

Slamch = 200° ye s it - 31BT3H3S

N
% ) azm AB
_.dep
—~\at.
0zmeC
>
~ge
+ \t:r‘éJ (
N
|/
qamCA






