COGO+ Introductory Examples

By Simple Geospatial Solutions
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Step 2: Start Calculations.

SEEP 3: CheCK ClOSING COUISE . .uuiiiiiiiiiie ettt e e e e e e st e e e et e e e s abeeeesnbeeeeesseeeeennseeas

Step 4: Calculate the Area
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Setting up the Software

Create a new Job

Navigate to the DATA menu, select Job Manager and to display the jobs stored on the

calculator:
Derault CF. [CoGao+ Fro wY, 03] JOE WANAGER
OH: 2E F H,Y =D UTHiD GRz20 Default . CPJ

15 Foint: =
on

I-:-mnllﬁndulliup:l.lllmmlI-:E | L. CF.J

EH!I %EDI‘_’E‘ iiiE'l.-.l EDII‘I!

[F] Rewiew Foints=
(2] Delete Points
L] Import - Export
R o - Er =0 B | EHIT [ LoAD |M| NEM | DEL | INFo | 0FT= JCANCL] LOAD |

Press m to create a new job, and then enter the name EXAMPLES, press to finish:

CREHTE NEHW .J0OE JUE WHNHGER

Default.CPJ
ExAMFLES. CFJ

WY . CPJ

Hew Job Hame

ExAMPLES+
| | B [ c | 0 | E | F |melnew | oEL [InFo ] oFTs [CANCL] LoAD |
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Configure some basic settings

Navigate to the TOOL menu, select Config. Settings:

ERHWFLE: . CF.

DHE eE F &H,Y =D UTHiO GR:20
0 Foints =

[Cogal[aoau]=urv] M oaTRIGERD]
[G] Triangle Solwer
[H]
Ly]

Hz Curwe Soluwer
[E] Eearini++Hzimuth

Vi Curwe Solwer
[ http:srsass. ca-- ] 50 I

First, select 1.Units, then m and set to match as shown, then m again:

CONFIGURE EETTINGE

CONFIGURE UNIT EETTINGE

2.Displag

3. General

4, Toggles=s

S Geodet ic
B.Codelist
rats Templates

|1 [ 1  [cenci] ok |

Anale: o]

pirec EeF: Bearinas a4

Diztance: Fest 4]+
ﬂﬂ

Foot DerF: S Surwey

Angle Unit
| cHoos] | [cenci] ok |

Back to Config. Settings, select 2.Display, then m and set to match as shown,

then m again:

CONFIGURE FETTINGE

CONFIGURE DIZFLAY ZETTINGE

4. Togales=s

2. Geodet ic

G.Codelist

r.is Templates
11 1T JcAncL] oK |

CIEICEE ] Decimals

Diztances: 3 [Decimals A+
Coords: 3 Decimals A
Coords:  Morth,East A
Stationz: HA+EE ik
arades: KOCWoHEIAED O A
Angle deciHals to dizplay

[ JcHoeg] ] JCAnCL] OB |
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Back to Config. Settings, select 4.Toggles, then m and set to match as shown,

thenmagain:

CONFIGURE SETTINGS CONFIGURE TOGGLES

1.Unit= (RS A E N -ompt = Of F
2.Di=splay Codelizt: Ignore LI
2.General Rd.juzt Fiz: Re—Humber LIl
4, Togales Ft Travers: St andard A
2. Geodet ic coan Frint: Mo Printing A4
G.Codelist Font 2ize: Large Font 24
rans Templates Foint Description FroHpts

1 1 1 Jchncif ok || JcHoos] ] JCANCL] OB |

The examples will assume the basic settings are set as shown from here on.
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Example 1

Compute the course of DA from the closed traverse than contains four courses, given the information:

COURSE BEARING DISTANCE
AB N 83°30"E 100.00’
BC S$29°25'E 60.00’

CD S$24° 45" W 70.32

NOTE: COGO+ does not allow alpha-numeric point identifiers, so for this example we will make:

A=1, B=2, C=3, and D=4

Step 1: Draw a rough sketch
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Step 2: Start Calculations

From the COGO menu, select Point Traverse:

ERHWFLE: . CF.

Coan+ Fro ud. 02
DNZ RE F H,V _D UTHLO GRZ20
0 Foints UZE

ml AU Uk [TooL [[oATRI[GERD]

E i !I EI'I'-.-'E'I"SE'

Intersections
Area bu Point=
Fit Points=s

[ http:rrsass. ca-- ] A0 I

From Point, enter 1:

FOINT TRAVEREE ttandard

From Point

14
ERONE|CURNEEFFTm i <TR>JCANCL] 0K |

Point 1 does not exist, so we are prompted to enter some coordinates for the point, enter arbitrary

coordinates as shown:

ENTER CoORDINATES
Fto: 1

H 2HEE ., BEAT 1.
E 2HEE . BEET 1.

2 Codrdandgte

EDIT] | [ CoFY [CARCL[STORE
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Enter Quadrant Bearing N83°30’E as shown, Bearing 1 183.3:

Enter the Efaring to the
NEH Foint you are calculating

Leaug blank iF UnKnoHn

1535. 54
(A->E] |  [LAST[CANCL] oF |

Enter the distance as shown, Distance 1 100:

Enter the Diztance to the
NEH Foint you are calkculating

Leaug bLlank aif URKnRdoHR

Distance 1

1 %
| H-3F | =USF | ~USF [ LAST [CANCL] OH |

The solution, store as Point 2:

STORE FoInT

n: 2A11.32611t
E: 293,357t
2: B, Ba8f 1.

Foint Humber

24
RERT| [ [canciLf ok |

Back to From Point, enter 2 if not already suggested:

FOINT TRAVEREIE Etandard

From Point

24
ERONE|CURNEEFFTm i <TR>JCANCL] 0K |
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Enter Quadrant Bearing S29°25’E as shown, Bearing 1 229.25:

Enter the Efaring to the
NEH Foint you are calculating

Leaug blank iF UnKnoHn

o
(A->E] |  [LAST[CANCL] oF |

Enter the distance as shown, Distance 1 60:

Enter the Diztance to the
NEH Foint you are calkculating

Leaug bLlank aif URKnRdoHR

Distance 1

4
| H-3F | =USF | ~USF [ LAST [CANCL] OH |

The solution, store as Point 3:

STORE FoInT

n: 4359, 8361t
E: 2128827t
2: B, Ba8f 1.

Foint Humber

24
RERT| [ [canciLf ok |

Back to From Point, enter 3 if not already suggested:

FOINT TRAVEREIE Etandard

From Point

24
ERONE|CURNEEFFTm i <TR>JCANCL] 0K |
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Enter Quadrant Bearing S24°45’E as shown, Bearing 1 324.45:

Enter the Efaring to the
NEH Foint you are calculating

Leaug blank iF UnKnoHn

Sed. 454
(A->E] |  [LAST[CANCL] oF |

Enter the distance as shown, Distance 1 70.32:

Enter the Diztance to the
NEH Foint you are calkculating

Leaug bLlank aif URKnRdoHR

Distance 1

CH.ZZ24
| H-3F | =USF | ~USF [ LAST [CANCL] OH |

The solution, store as Point 4:

STORE FoInT

n: 4395, 1951t
E: D93, 3861t
2: B, Ba8f 1.

Foint Humber

< 4
RERT| [ [canciLf ok |
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Step 3: Compute the course from Point 4 to Point 1

Method 1: From within the Point Traverse routine.

From Point, enter 4..1:

FOINT TRAVEREE Etandard

From Point

d..14
EROME|CURNEEFFr g <TR>JCANCL] OH |

The result:

INYERZE FOINTE Y-1

Ecaring: M4 39223 "'43"]]
Hz pist: 144, 436§t
Lonist: 144, 436Ft
arade: @, BAEA X

sfiorth: 184, 203 1
sEazt:  —99, 386f1
«Elev: @, BEAT

EH>FEECFAJCOORD[STACK[ Loak | OH |
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Method 2: From the Inverse Program

From the COGO menu select Inverse, then select Points:

ERHNFLE: . CF.

OH: 2E F N,E _D UTHiO aGR=20
Y Foaint= U=E

B ar vl zure][TooL [oaTRI[GERD]
[F] Point Traverse

ntersect 10ns
[K] Area by FPoint=

(W] Fit Points

[ ...... http:-"-"ﬂﬂﬂﬂ.i:ﬂ ...... ]

INVERLE

l.Foint=

2. Curue

3.Angle

4.Point to Line

2. Foint to Curwue
G.Foint to Aligrment

| 1 [ |  [chnci] oH |

Enter From and To Points as shown:

INVEREE FOINTZE

Fron Foint:

Too Foint: i

Inugrse FrodH point..

EDIT[RESET] |  [CAncL] ok |

The result:

INVEREZE FOINTE 4H=-1

Bgaring: H429 2

Hz Daizt: 14

2L Dazt: 14
: H

EHFEE<rAJCOORD[STACK] Look | oK
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Bonus Step: Compute the area contained within the perimeter
From the COGO menu, select Area by Points:

ERHWFLE: . CF.

Coan+ Fro ud. 02
DNZ CE F N,E _D UTHLO GRZ20
Y Foints UZE

BT} s ol zurr]Tooc[oaTA][GEGD]
[F] Point Trawverse
[I] Irwverse

(0] Inmtersections

1 olnts
[ http:rrsass. ca-- ] A0 I

Enter Points, 1 2 3 4: (Entering 1..4 is also valid to specify a range from 1 to 4)

HEEH EY FOINT:

Foints

1 2 3 44
ERONE] ALL [HELF | SUE [CRnCL] ok |

The result:

HEEH EY FOINT:

prea: 7479, 359t 2
B.172 A
Ferin: 374, roaft

EMPFIFLOTIERPET] [ | oH |

Page 13 of 31



Press (F2) [N il for a graphical view:
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Example 2

A circular curve with the following information:

Chord 100’

Angle?

From the TOOL menu, select Hz Curve Solver:

ERANFLES . CF.)

iCoin+ oo ud. 02
DHZ ¢E F M,E D UTHLO GRZ20
Y Foints UZE

[Coao | AD.Ju || ZURw Ilmll pATR|[GEOD]

[g] Irian le Soluer
Eﬁi ﬁ% %urue ED%UEF
] Bearingt+Azimuth
] Config. Settinas

[ http:rrzass. ca- ] FH

Radius=900’

Enter the known radius and chord length as shown:

HORIZONTHL CURVE EOLVER

R

- s e m

. 1@E.aEEct o w oW
: N -

Tanaent

EDIT [RESET|HORE]  [CAnCL]=q
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The results, use the @ and @ cursor keys to toggle results screen:

HORIZONTHL CURYE EZOLUTION 1-d "

HORIZONTHL CURYE EZOLUTION d-3d v

Fadius QEE, BAET T sec.hrea: 45H23, 1968t 8
beFl. & EO22'1@" eg.Area: G2 G7VEFLE

Arc: 188, A52f 1 Fil.Area: 45, 425Ft ¢

Chord: 188, AT T

Tanaent: SHA,H7 T

Hid-ord: 1, 39Ef1

External: 1,292t

EH<>FCOORDIERFET] | | oOF |WMEH<-FICOORDIERFET] | [ OH |
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Example 3

A building blocks the sightline between points 11 and 13, calculate the course from the information

provided.

Step 1: Draw a rough sketch

12
11
13
Course Distance Azimuth
11-12 151.84’ 43°16’00”
12-13 145.22’ 111°29’00”

Step 2: Start Calculations

From the COGO menu, select Point Traverse:

ERANFLES . CF.)

iCoin+ oo ud. 02
DHZ ¢E F M,E D UTHLO GRZ20
Y Foints UZE

ml AU [EuRy][TooL | [oaTR|[GERD]

E i 5 EI'I'-.-'E'I"EE'

% Intersections
]

Hrrea by Foints=
[ ...... http:-"-"ﬂﬂﬂﬂ.i:ﬂ ...... ]

Fit Points=
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From Point, enter 11:

FOINT TRAVERZE Standard

From Point

EROM[CURMEEFFTm 3 TR JCANCL] OF |

Point 11 does not exist, so we are prompted to enter some coordinates for the point, enter arbitrary

coordinates as shown:

ENTER_COORDINATES
Ft#: 11

nerth: 1EEEE, BAST 1
East: 1@@@@,?@@Ft

Elzu:

ELlgugtion Cogrdainate

(EDIT] |  [copy [CANCLISTORE]
Next we are prompted to enter Bearing 1 (the software is set to Quadrant Bearings) but we need to

enter the azimuth. Simply enter the azimuth 48.16, then press to convert the azimuth to

a quadrant bearing input:

Enter the E@aring ta the Enter the E@aring ta the

NEH Foaint you arg calculating NEH Foaint you arg calculating
Leaug bBLank ifF unknaHn Leaug bBLank ifF unknaHn
Bearing 1 oo Bearing 1 oo
43, 164 143. 16

[ A-*E] |  JLAST|CANCL] ok |MMfA-E] |  JLAST|CANCL] 0K |
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Enter the distance as shown, Distance 1 151.84:

Enter the Daiztance o the
NEH Foint you are calculating

Leaug blank iF UnKnoHn

Distance 1

151.544
| H=>F | <USF | ~USF [ LAST [CANCL] OF |

The solution, store as Point 12:

STOKE FOInT

n: 181108, 36af1
E: 18164, 878t 1.
2: @, B0af .

Point Humber

1=4
nERT| |  [CANCL] oK |

Back to From Point, enter 12 if not already suggested:

FOINT TRAVEREIE Etandard

From Point

1=
ERONE|CURNEEFFTm i <TR>JCANCL] 0K |
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Again we are prompted to enter Bearing 1 (the software is set to Quadrant Bearings) but we need to
enter the azimuth. Simply enter the azimuth 111.29, then press to convert the azimuth to

a quadrant bearing input:

Enter the Efaring to the Enter the Efaring to the

NEH Foint you are calculating NEH Foint you are calculating
Leaqug blank ifF unknoHn Leaqug blank ifF unknoHn
Bearing 1 oo, Bearing 1 oo,
111.29 255, 31E0EERER ] 4

[ A=*E] |  JLAET|CANCL] oF |MMiA-*E] |  JLAZT|CANCL] OB |

Enter the distance as shown, Distance 1 145.22:

Enter the Daiztance o the
NEH Foaint you are calculating

Leaug bLlank aif URKnRdoHR

Distance 1

145. 224
| H-3F | =USF | ~USF [ LAST [CANCL] OH |

The solution, store as Point 13:

STOKE FOInT

n: 18857 . 3821 1
E: 18239, 2681+t
2: @, BEEf 1.

Foint Humber

154
nERT| |  [cencl] ok |
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Step 3: Compute the course from Point 13 to Point 11

Method 1: From within the Point Traverse routine.

From Point, enter 13..11:

FOINT TRAVEREE Etandard

From Point

12..114
EROME|CURNEEFFr g <TR>JCANCL] OH |

The result, to display the azimuth press D) [N

INYERZE FOINTE 12-11

Eearina: S7YS"3@ 'S "]
Hz pist: 245, 9587F T

L opist: 245,987t
arade: @, @EA X

afierth: =57, 2821t
sEast: =239, ZA1+t
sElen: A, AEAAF T

EH>FEECFAJCOORD[STACK[ Loak | OH |

INYERZE FOINTE 12-11

AZiHuth: 25°2H'S7"
Hz pist: 245, 9587F T
L opist: 245,987t
arade: @, @EA X

afierth: =57, 2821t
sEast: =239, ZA1+t
sElen: A, AEAAF T

EH>FEECFAJCOORD[STACK[ Loak | OH |
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Method 2: From the Inverse Program

From the COGO menu select Inverse, then select Points:

ERHNFLE: . CF.

OH: 2E F N,E _D UTHiO aGR=20
¢ Foint= U=E

B ar vl zure][TooL [oaTRI[GERD]
[F] Point Traverse

ntersect 10ns
[K] Area by FPoint=

(W] Fit Points

[ ...... http:-"-"ﬂﬂﬂﬂ.i:ﬂ ...... ]

INVERLE

l.Foint=
2. Curue
3.Angle
4.Point
2. Foint
B.Foint

to Line
to Curwe
to Alignment

| 1 [ |  [chnci] oH |

Enter From and To Points as shown:

INYERZE FOINTE
FroH Foint: i=
Too Foint: 11

Inugrse FrodH point..

EDIT[RESET] |  [CAncL] ok |

The result, to display the azimuth press :

INYERZE FOINTE 12-11

Eearina: S7YS"3@ 'S "]
Hz pist: 245, 9587F T

L opist: 245,987t
arade: @, @EA X

afierth: =57, 2821t
sEast: =229, 2@1ft
sElen: A, AEAT T

EH>FEE<FAJCOORD[STACK] LOOF | 0K

INYERZE FOINTE 12-11

AZiHuth: 25°2H'S7"
Hz pist: 245, 9587F T
L opist: 245,987t
arade: @, @EA X

afierth: =57, 2821t
sEast: =229, 2@1ft
sElen: A, AEAT T

EH>FEE<FAJCOORD[STACK] LOOF | 0K
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Example 4

A triangle has side of dimensions as shown, calculate the area.

14.98 chains

15.03 chains

19.76 chains

Let’s consider this a triangle with known sides, a, b and c.

a=14.98 chains, b=15.03 chains and ¢=19.76 chains

From the TOOL menu, select Triangle Solver:

ERANFLES . CF.)

OGO+ Fro uy.02
OH: 2E F N,E D UTH1D GR:20
¢ Foint= U=E

T | GTET TS |Imll paTA|[GEGD]

Z Lurwve Solwer
[YW] Wt Curwve Soluer
[E] EBearings*Azimuth
[%] Config. Settings

[~---http:srzqsz. ca----] [

Enter Side c as 19.76*66 to get:

TRIANGLE SOLNEFR

o moa I

t' "

i
IJ
J'!
19, Fe*oo4

[ H-F [ =USF[-USF]  [CANCL] oK

TRIANGLE >0OLVER

H:

c: 1264, 16@f 1

E: <

q: 1
C:
b:

Angle E

EDIT JREZET|ZFHER] InY [CANCL[=0
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Enter Side a as 14.98*66 to get:

TRIANGLE SOLNEFR

TRIANGLE SOLNEFR

H:
c: 1284, 1c@ft

E: £
o [ a
C: b

b:
14, PE*E54
[H=3F | =UsF | ~UsF |  JCANCL] OB |

H:

c: 1904, 166+ c

E:

a: 974, 160+
C: 1]

b:

Anale

"EGTT IFEZETISFHER] TNV [CARCLIZOLY

Enter Side b as 15.03*66 to get:

TRIANGLE SOLNEFR

TRIANGLE SOLNEFR

H:
c: 1284, 16Af L

E: [
o 974. 1681

g
15, B3=6E4
[H-:F ] =UsF [AUsF [ JCARCL] ok |

H:

¢t 1004, 1GAF 1 c

E:

a: 974, 160t
C:

b: 991, 996+

Anale A

'EDIT [RESETISFHER] TNV JCARCLIZOLY

The results, use the @ and @ cursor keys to toggle results screen

TRIANGLE saLuTIOon ... 172w
r: 47751 ' SR"

o 1384, 1e@ft

E: 43762 @3" =

1: 374, 166811 a
c:33E6 'E1" b

b: 231, 9581
EH<AFJERFRT] | [ | oK |

TREIANGLE =0LUTION

379674, 432F 1 E

S27E. SRatf .
l]
b“

EH<AFJERFRT] | [ | oK |

Ferin:
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Example 5

Determine the area of the polygon from the following information:

COURSE DEPARTURE LATITUDE
AB E200 N100
BC E600 N400
CcDh W200 S100
DA W600 S400

NOTE: COGO+ does not allow alpha-numeric point identifiers, so for this example we will make:

A=21, B=22,C=23, and D=24

Step 1: Draw a rough sketch

23
24

22

21
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Step 2: Start Calculations

For this example, because course information is presented as departure and latitude values, we’ll simply

use the Store/Edit Points routine to store some coordinates that we can use for the calculations.

From the DATA menu, select Store New Point:

ERHWFLE: . CF.

DH: ¢E F NLE -D UTHiO GR:E0
v Foints ULE

[coGo][apdu][Zurv][TooL || GEOD]

[J] Job Manager

E&i Eeu1ew Ea;ngs
Delete Points

L]
[+] Import-Export
[ ...... http:".".ﬂﬂﬂﬂ.':u ...... ]

For Point 21, let’s just assign 0,0,0 as the coordinates, this will simplify the process a little:

STORE-EDIT FOINTE
Ft %:
Narth:
East:
Elgu:

Northing Coordinate

EDIT] | [ CoFY [CARCL[STORE

For Point 22, because we stored Point 21 as 0,0,0 and we know the Latitude from 21 to 22 is N100, we
can do the math easily without a calculator and derive that the Northing value for Point 22 will be 100,

and since the Departure from 21 to 22 is E200, the Easting value for Point 22 will be 200:

STORE-EDIT FOINTE

Ft £: 22
Necth: 186, BEAT T
East:  Z2HHE. HEET T

Elgu:

Elapation Codrdindts

EDIT] | [ CoFY [CARCL[STORE
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For Point 23, knowing the Latitude and Departure from 22 to 23, we simply need to apply the values to

the coordinates of Point 22. First, we can use the (o] 2@ Option to copy coordinates of Point 22:

CafFyY FaInT

R
el |

EROMs| | | [CANCL] 0K

This has now inserted the coordinates from Point 22 into the form, and we can use the

<) ) Il Option to edit the coordinate value and simply add the Latitude and Departure values as

shown:

STORE-EDIT FOINT: STORE-EDIT FOINT:

Ft $: 23 Ft : 23

North: AR north: SEE, BAGT T,

East:  ZEH. HEH LEL S A . HAET T

Elen: H_HAGAFL Eleu:

18E@, +4 A 2HA, +EEEH4

H->Ft] =UsF | ~USF]  JCANCL] o |Qiu->Ft]=UsF]~-UsF]  [CANCL] OB |

With final coordinates being:

STORE-EDIT FOINTE

Ft £: 22
North: SEE, BEAT T
East:  SHHE. HEET T

Elgu:

Elapation Codrdindts

EDIT] | [ CoFY [CARCL[STORE
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For Point 24, same procedure, copy Point 23:

CafFyY FaInT
L
et |

EETE I I . T T

Apply Latitude and Departure values:

STORE-EDIT FOINTE STORE-EDIT FOINTE

Ft *: Pt ¥ 24

horth: EElS North: 4EIEI EIEIEI-F‘t.

Ea=t: Ea=t: AH . AE .

Elgu: Elgu:

SEE,. —1HE+4 SEE, -2+

H-sFtf=usF|-usF]  [CANCL] oK |Eju-iFtf=usF|-usF]  JCANCL] oK |

And end up with:

STORE-EDIT FOINTE

Ft +: 24

horth: JEE . BAGE
East: GOE. GEGF
ELau: EI.I-_- _

Elguation Codardingte

EDIT] | | COFY [CANCLISTORE]
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Step 3: Check closing course

From the COGO menu select Inverse, then select Points:

ERHWFLE: . CF.

DH: B F NL,E -D UTHiO GR:20
Y Foints UiE

ml AU Uk [TooL [[oATRI[GERD]

[F] Point Trawverse

ntersect 10ns
] Area by Point=
] Fit Points

[ http:rrsass. ca-- ] A0 I

INVEREE

1.Point=

2. Curue

J.Angle

4.FPoint to Line
S.FPoint to Curwue
B.Foint to Aligrnment

|1 [ 1  [cenci] ok |

Enter From and To Points as shown:

INYERZE FOINTE
FroH Foint:  paga!
Too Foint: 21

Inugrse FrodH point..

EDIT[RESET] |  [CAncL] ok |

Confirm the Latitude (S400) and Departure (W600) match the calculation:

INVERELE

E2daring:
Hz Dai=t:
L Dazt:
arade:

afigrth:
afgst:

Elev: @, BEE
EHZPF 3 B2AJCOURDISTACK] LOGF | 0K |
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Step 4: Calculate the Area

From the COGO menu, select Area by Points:

ERHWFLE: . CF.

Coan+ Fro ud. 02
DNZ CE F N,E _D UTHLO GRZ20
Y Foints UZE

ml AU Uk [TooL [[oATRI[GERD]

[F] Point Trawverse
[I] Inwverse
(0] Inmtersections

1 olnts
[ http:rrsass. ca-- ] A0 I

Enter Points, 21 22 23 24: (Entering 21..24 is also valid to specify a range from 21 to 24)

HEEH EY FOINT:

EOImS oo
21 22 23 244

ERONS] ALL | HELF | =UE [CANCL] oK |
The result:

HEEH EY FOINT:

prea:  2EEEE, BAET T2
H.429 Hc
Ferin: 1589, 434f 1

EMPFIFLOTIERPET] [ | oH |
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Press (F2) [N il for a graphical view:
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