Road Alignments

Using COGO+ Pro by

The Alignments program in COGO+ Pro is found in the SURVeying menu. Alignments are
defined horizontally and vertically and cross section templates assigned, then it is possible to
generate 3D coordinates for any station and offsets, or create coordinates for the entire
alignment at given intervals.

Example 1

The sketch below outlines the parameters for the horizontal alignment. For this example the
coordinates of the PI's are given, but any number of possible known curve parameters can be
used to create the alignment.
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Step 1: Start the Alignments program and press [NEW] to create a new alignment.

HLIGNHENT MANAGER ALIGNHENT:

Mo AlidanHents: created..

ExAMFLE 1%
| NEW | DEL JERIT|INFofcanciiionn |l | 1 | | | |
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Step 2: Next press [EDIT] to edit the newly created alignment. Note: The EDIT

HORIZONTAL ALIGNMENT screen always starts by default, use [HzAL] to toggle between
horizontal/vertical/cross sections.

HLIGNHENT MANAGER
EXANFLEL. CFA

EDIT HORIZONTAL ALIGNHENT
g+000. 000: Ftart
g+000. 000: End

| NEW | DEL [EDIT|INFo [CAnCL] LoaD || A0D | DEL |EDIT | INFO [CANCLEHZAL ]

Step 3: Press [EDIT] to edit the station and coordinates for the selected Start point. For this
example the starting station is 0+000, and the coordinates are N=300, E=200.

HORIZONTAL FTARTING FOINT

$tarting Foint Statian
EDIT] | |  [CARCL] oK |

Step 4: Press [ADD] to add a horizontal element, and select “1.Straight” to add a straight

element. Next choose the known parameters for the straight element, choose “1.Azimuth,
Length”.

EDIT HORIZONTHL HLIGNWENT
g0+000, 000: Ftart
0+000.000: End

EDIT HORIZONTHL ALIGNWENT

2.curyg
CI

2.End Conrd=

|1 [ | Icancif ok |pel | | [  [cancif ok |




Step 5: Enter the azimuth and length. The screen updates to show the newly added element.

AODD HORIZONTAL =TREAIGHT
start Station. A+EEA, BAE

AZiHuth.............. oAt 43"

AZiHuth oF Straiaht ZeqHent
ERIT] | |  JCAncL] oH |

EDIT HORIZONTHL HLIGNWENT

g+000.000: =traiaht
0+156. 265 End

| ABD | DEL [EDIT | INFo JCANCLE H2AL 3

Step 6: Press [ADD] to add the next element, a curve. Choose the known parameters

“5.Radius, PI Coord”.

EDIT HORIZONTHL ALIGNWENT

D+000. 000 : Etraiaht
0+15M4 Ztraight

2 L0k

|1 [ 1  IcAncL] oK |

EDIT m— — ——— AT T
00 1.Kadiuz, Lenath

3 Eadiuz, Delig
g:gg 3. Kadius, FI 5tq
Y _ Fadiu=, EC =£ta

&.Fadiu=, EC Cooprd
7.EC + FI Caords
F.0C + EC Canrdz
8.2 Faint Curug

|1 [ 1  IcAncL] oK |

Step 7: Enter the parameters, and make sure you select the correct direction for the curve Right

or Left. Again the screen updates to show the newly added element.

RDD HORIZONTAL CURYE

EDIT HORIZONTAL ALIGNHENT

tart ftation. A+156. 265
Curug Dires..... [ShE=1gkA 4|r
Fadius. .. 15H. BEER

FI horthing...... 412,541 m

FI Eazting........ 292, 596m

Curug Dirgctian

| IcHoos] | [CAncL] ok |

g+000, 0on:

Ftart
g+000.000: Ftraight
0+156. 765 Curug
0+373.736: End

| 0D | DEL JEDIT [ TP JCARCLE H2AL ;




Step 8: Add the second straight element. The azimuth is automatically calculated from the last
element.

AOD HORIZONTAL STRAIGHT
ttart ftation. A+222. F26

187944 ' 421
Lenath. e, 3¢, 31 8m

AZiHuth ofF Ztraiaht S¢aHent
EDIT] | |  [CAnCL] ok |

Step 9: Add the second curve.

ADD HORIZONTAL CURYE

$tart Ftation. B+3H9. 136
Curug Direc. ...
Fadiuz....eeeee SH. HEREM

FI horthing...... SEHE, 928m

FI Eastind........ S57 . A M

Curug Dirgctian

| IcHoos] | [CAncL] ok |

Step 10: Add the third and final straight element. All the elements of the horizontal alignment
are now shown on the EDIT HORIZONTAL ALIGNMENT screen.

ADD HORIZONTAL STRAIGHT EDIT HORIZONTAL ALIGRHHENT
$tart Station. B4+4H9, 799 TE

2 ERE T 4o g+000.000: *trazaht

R — 0+15&, I65: Curug
Lendth...cccoveneens d.421m 0+383.726: Straight

0+205 136 Curug
0+405 . 733 Straiaht
0+414.220: End

RZiHuth of Straight Seanent
EDIT] | |  [cancl] of Q| Ap0 | DEL [EDIT] INFO JCANCLEH2AL 3




Step 11: Press [HzAL] to switch to the EDIT VERTICAL ALIGNMENT screen.

EDIT YERTICAL ALIGNHENT

g+000.000: Start
g0+000.000: End

| 0D | DEL JEDIT [ TP JCARCLE VMEAL ;

The sketch below outlines the parameters for the vertical alignment. For this example the
elevation at station 0+000 is known to be 100.000m.
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Step 12: Press [EDIT] to edit the starting elevation.

ALIGNMENT *TART ELEWATION
start station. A+EAEA, A

Elguatinn

Ftarting Foant Elevation

EDIT] |  [aztZ [CARCL] dF |

Step 13: Press A [ADD] to add the first straight element, and select “2.End Sta, Grade”.

EDIT VERTICHL HLIGNWENT

EDIT VERTICHL HLIGNWENT

g+0Qa_nana- crd

i.Lenath, Girade

g+000.000: End

2.Curug C(Fardabalal

2.Len3ath, End Elgu
Y.End tta, End ElLgu

|1 [ | Icancif ok |pl | | [  [CAncL ok |




Step 14: Enter the known parameters for the straight element. The screen updates to show the

newly added element.

RDD NERTICAL ZTRAIGHT

EDIT YERTICAL ALIGNHENT

ttart ftation. B+EEA, BEA
start Eleu

End Ztation oF ZeqHent
EDIT|  |endHZ[s

CANCL] oF |

g+000.000: Start
g+000.000: Ftraiaht
0+175.000: End

| 0D | DEL JEDIT [ TP JCARCLE VMEAL ;

Step 15: Add the vertical curve.

EDIT YERTICAL HLIGNHENT

EDIT YERTICAL HLIGNHENT

g+000.000: Start
g+000. 000 Ftraiaght

d+1/C _aaa: Crd

1.$truiiht |

11 1  [canci] ok |

g+000.000: Start
g+000.000: traight
0+17

1.L2nath, Grades

2.EVC Zta, aGrades
2.7 Elguations

11 1  [canci] ok |

AODD YERTICHAL CUEVE
start Station. A+175. @A

start Elgu........ 128, BEE
Lengath. ..

Entry Grade..... 16. 806 X
Exit Grade...... -18. 888 *

Lenath ofF NMertical Curypg

EDIT]  [endHZ[SOLVE[CARCL] GH |

EDIT VERTICHL HLIGNWENT

g+000.000: 2traiaht
0+175.000: Curug
0+235.000: End

| ARD | DEL [EDIT | INFo JCANCLE VAL 3

Step 16: Add the second and final straight element. Note: Press [endHZ] to calculate the

length to be the end of the horizontal alignment.

EDIT VERTICHL HLIGNWENT

HDD VERTICHL ESTRAIGHT

g+000. 000: =tart

(00 _an-
1.Lendth, Gradqg

Tt~ Akt

0+23|2.End *ta, drade

ftart Station. A+225, AAA
Start Eleu........

129 . SEEm

159, 2260

Z.Len3th, End ELau (il [ —1d,.{B8E@ =
Y.End £%ta, End ELgu
Z2qHent Lendath
| @ b F Jconcif ok | ECIT|  [endHZ{EOLYE[CANCL] oK |




Step 17: Exit the Alignments program to create a new cross section template, return to the main
menu.

The sketch below outlines the cross section template parameters.

Step 18: Go to User Settings, and choose “6.XS Templates”.

DaFault CF. wE TEMFLATE WANAGER
DH: |1.Units iy Lates created..
fFiz|2. pizplay 2
EﬂﬁlE.ﬁeneru} 1Ean
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11 canci] on || NEW | DEL JEDIT|  JCANCL| OH |

Step 19: Press [NEW] to create the new template, then choose “1.0Offsets, Slopes” as the
type of template and provide a name for the template.

nt TEWFLHATE WHNHAGER nt TEWFLHTE MWHNHAGER

Lates Cregted,.

1.0FFsets,
2.Tranzitian
2oEuparalauatian

ExAMFLE 1%
|1 [ | Icancf ok |pl 1 1 [ [ [ |




Step 20: Press [EDIT] to edit the new template and define the offsets and slopes. The

default template contains only the centerline.

nt TEWFLHATE WHNHAGER

TEWFLHTE EDITOF

EXAHFLEL

| NEW | DEL [EDIT]  JChncL] oB |

centerling

[ a0 JDEL | |  Jcanci] |

Step 21: Press [ADD] to add an offset, and then enter the width and slope of the offset. All
offsets should be entered starting from the centerline and moving away from it. Enter the

offsets left, and then right to complete the template.

TEWFLATE EDITOR
Centecline

ADD SEGMENT T0 TEMFLATE
Hidth..
Flope. —2 ., HEAA X

11 1  [canci] ok |

1.0FF=gt Lart
d.0FF=s¢t Ridqht
Hidth oF Zection

| @ 0 Jconcif ok gepIT|{ | [  JcancL] ok |
TEHFLATE EDITOFR AOD SEGHENT Td TEWFLATE
L-E.DED: -a.00a0 & Hidth..
centerling Slope.. =5, AAEA ¥

1.0FF=zgt Lart

2.0FF5¢t Ridaht

Hidth oF fection

EDIT] | |  [CARCL] b |




Step 22: Verify your final template looks as shown below.

TEWFLHTE EDITOFR
L=7.000, -5.000 &£

L=5.000, -2.000 £
Canterling

F+5.000, -2.000 i
E+7.000, -5.000 £

[ A0 | DEL | |  JCAncL] |

Step 23: Return to the Alignments program, and EDIT the EXAMPLEL.CPA alignment, and then

press (B3] [HzAL] / (&3 [VtAL] until you are at the CROSS SECTION ASSIGNMENTS
screen.

CROSE SECTION RAEZIGNMENTS
Ma TeHplates azrfiqned..

| ADD | DEL [EDIT] INFO JCANCLE HE Qe ]

Step 24: Press [ADD] to add a cross section assignment. For this example we will use only
one template for the entire alignment.

ROD #5 ASSIGOHENT
start station. B+EEE, AEA
wh TeHplate...... =

End Ftation

CROLE SECTION RAEZIGNMENTS
0+000.000: EXAMFLEL

Choozd TeHplLate to uzg

| [cHoos] |  JcenciLf ok || A0D | DEL JEOIT | INFo JCANCLEHS2c;

Once assigned, this completes the creation of the alignment. You can press [CANCL] to
return to the main ALIGNMENTS MANAGER screen.



Option 1: Solve any station and offset. Press [LOAD], then select “1.Solve Sta, Offset”.

Enter any station and offset to calculate the 3D coordinates.

ERANFLEL.CFR

1.5%0lug Ztg, OFF=sgt

2.0reqte Repart
2.Create Coordinatesr

|1 [ 1  Icanci] ok |

SOLVME STATION AND OFF:ET
Station.. (Bl E sl
oFF=et.... =2 1 EEm

Naorth...... 292, 8221m
East........ 275, THZ29m
Eleu........ 128, 2128m

Enter Ztation to Zolug

EDIT [sTORE] |  [CARcL] |

Option 2: Create a report of the entire alignment, at a given interval. For example at a 20m

interval including all transition points.

EXANFLEL.CFR
1.500pg 54a, OFF=zet

.Create Coordinates

|1 [ 1  IcAncL] oK |

CRERTE HLIGNWENT KEFORT

Ztation Interval.. ZH, HEHA
Transition Ft=.... 4

Includg Tranzataioen Foaint=s?

[EDIT]  [#CHE]  JCARCL] oR |

The data is written and you are given the option to save the file as an ASCII file or to review the

data on the screen.

Mriting Station
E+EEE.EEE

REFORT CONFLETED..

i.EIEﬁrt J: HECII Filg

11 1  [canci] ok |

10



Coordinates at each station and each break point on the cross section are solved for.

UFFEet Right: 7,000

h: 77453

E: 373.470

Z: 113 500

geipo.000

GFFzet Lert: 7.000

h: 756316

E: 373,523

GRAFH] | [ | | oK |

Option 3: Create coordinates of the entire alignment, or of a subset of the alignment. Again,
using the 20m, but also creating transition points, and using a starting point number of 300, see

below.

ERANFLEL.CFR

1.%alug Sta, OFF=et
2.0regte REepart

F.Create Caprdinates

|1 [ 1  Icanci] ok |

COQRDINATE ALIGHMENRT

Station Interval.. 2@ . BEHM
Tranzition Fi=.... v

Startang FE

Start Xtatioen
End Ztation...........

Start calculations at Ztation 7

EDIT] | |  [cAncL] oR |

Storing Point 314

11



The points 300-429 are calculated left to right across each cross section and along the

alignment from start to finish.
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Now these points can be used further for any number of possible uses,
etc. from known control points within the project area.
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