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Typography
We will be using the following typography to distinguish items in the text:

[Enter] Brackets indicate keys on the keyboard.
flexibility Italics are used to highlight words for more emphasis.
Lot 2 Numbers or text that you enter.

System Requirements

This version of TPC Desktop requires Windows 10/8.1/8/ 7 / Vista and Internet Explorer
Version 6.0 or later. We recommend you have 2 GB of RAM 32-bit OS) 4 GB RAM (64-bit
0OS) and 60 MB of free hard disk space in which to install the program. An internet
connection is required for program validation.

Important Licensing Information
Our License Agreement allows you to use TPC on only one computer at a time unless you
purchase additional licenses. We do offer one courtesy installation for an additional home or
field computer, but not for a second user and assuming that the two programs are not being
used at the same time. To request a courtesy license contact Traverse PC.

Overview

This chapter describes just a few of the more common coordinate geometry (COGO) tools
available in TPC Desktop. Most of the COGO tools have a dialog box that pops up, allowing
you to enter the information you know, and computing the information you don’t know.
Remember that you can press F1 from any dialog box to get on-line help about the tool and
each of the fields in the dialog box.

TPC lets you select the COGO tools you want to use at the time you want to use them. Many
of them, like horizontal curves, can be used right in the Traverse View as you are entering
data (if you choose). Others are available as commands in the COGO menu. Let’s take a
look at some of the ways you can use these tools.

Some of the COGO tools like extending the tangent coming out of a curve or spiral or
inserting a mid-point happen without any special COGO commands, saving you lots of time
and effort.

You'll learn why you don’t need a pop-up calculator if you use the built in equations.

You'll also learn how to use COGO from the Drawing View, where you can just select the
points and lines you are interested in right from your drawing.

o Getting started

1) From the Tasks Manager choose Sample Surveys.

2) Double-click the LEARN COGO.TRYV file.

3) Choose File | Save Survey As then enter the name COGO and choose Save.

4) If prompted to replace the existing file, choose Yes.



$ To learn more about formatting COGO tools

5) Choose Help | Search For Help On... and left-click the Index tab.
6) Scroll down to COGO, highlight it and choose Display.

7) Select the topic you are interested in and choose Display.



Using COGO

Using COGO

o This chapter demonstrates:

i

. C

Setting the Default Direction
Labeling COGO Points

Inserting a Midpoint on a Line or Curve
Recalling Data from the Previous

Point Corner Offsets (Grid Bearing, Grid Dist, Feet) ‘ [S[E] =]

u Reca”ing Data USing Equations LW NIF rtire: Traverse: Foundation 3) A ]
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Using COGO

Setting the Default Direction
Many of the COGO tools ask for a bearing or azimuth. You can tell Traverse PC whether you
prefer working in bearings or azimuths.
1) From the desktop menu choose Tools | Program Settings and clicking on the Units tab.
2) Choose Bearing, North Azimuth or South Azimuth in the Direction field.
3) You can choose DMS (Degrees, Minutes, Seconds), Grads, Mils or Rads in the Angles

field.
The option you choose here does not Program Settings =
aﬁect the Traverse VleW The dlrectlon Miscellaneous I Suwelyur I Drawing View I Fiuirn Code I meingl Codes I Spelling
H H H Survey Data Program Data Support Desktop
zzu edslsdpslaoﬁl?htehlee':t-;?;/erosf |\r<ICe|L\jvde |n Width | Units | Decimals I Tolerance | Angle Sets I Limits
thepdisplay sequence (X = North e S — .
. . Abb i ' Angles DMS -
Azimuth, B = Bearing, U = South - - e
. . quare Units ion Factor -
Azimuth) of the Traverse View Format _
d|a|o bOX Area  Acres Stadia K 100
g ! Cubic CuRt Volume CuYds
The option you choose here does affect
the COGO dialog boxes, Closure View,
Drawing View and printouts other than
the Traverse View.

Views and COGO Commands

When you open a COGO command from a view, EIESes

TPC initiates that command using the selected Tools - | coco - R M EL TR TS, i

items in the view. Choosing COGO | Random Mame Description Marthing Easting  Elewation  *

Inverse from this Points Manager will initiate the T ﬂ

Random Inverse dialog with points 1 and 2. 2 52398, 0.00
DeSktOp COGO Commands Random Inverse (True Bearing, Grid Dist, Feet) o e

When you select a COGO command S—

from the desktop COGO menu or toolbar, el -3

TPC just finds the last COGO dialog you le|” -3

had Open for that Command and dISp|ayS True Bearing N30°0000"E Grid Dist 284880 Slope Dist 284.880

it. If you have not yet opened that COGO ¥ Dist 0.000 ¥ Angle 00000 Peicent 0.00

dialog, the desktop opens it but doesn’t :

|n|t|ate |t | Show Options | [Summar_l,l] [ Clear ] [ Cloze ]




The What List

You determine what part of the survey a COGO
command affects through the What list.

In the Rotate dialog shown here, the What list
contains four options. The options change
depending on the views that are visible and the
data you have selected within those views. As
you open and close views or select data within a

Using COGO

X

Rotati Entire Drawing: Learn COGO
03 4 Selected tems in Traverses View
1E Selected items in Paint View

FronT T T

i s e 1
ratation or the From

To NOOIOXE 5| and Todirections and Compute
the Degrees wil be
o o000 computed for pou.

view, the What list tracks with you, updating the available options in the list. You can also left-
click the refresh button to the right of the list to manually update the list.

Here are some examples of how the What list works with the Rotate command.

o Rotating the Survey
1) Choose COGO | Rotate from any view.
2) Enter the Rotate Point.

3) Enter the Degrees of rotation (positive is
clockwise, negative is counterclockwise) or
enter the bearing or azimuth you want to
rotate From and To.

4) From the What list, choose Entire Survey.

5) Choose Compute.

Rotate T ||

RY/NNRIE ritire Surveyl - @

[7] Protected Points

Fiotation Point 1 -
From |M 24°3614"E Enter the Degrees of
rotation or the From

To [N 48°4512"E »| and Todirections and & b

. the Degrees wil be
D 2470858 computed for you.

-

Every point in the survey will be rotated around the specified point of rotation. Protected
points will not be rotated unless you choose Protected Points.

o Rotating Selected Data

1) Inthe Traverses Manager, select four
traverses.

Notice that the What list now displays 4 Selected
items in Traverses Manager. These are the four
traverses you just selected.

2) In the Points Manager select five points.
Notice that the What list now displays 5 Selected

Rotate

Entire Survey

Fotatio E:l!le Drawing: Learn COGO

4

rotation ar the Fraom

To [N46°4512"E 3| and Todirections and G I
° the Degrees wil be
D 2470958 computed for you.

items in Points Manager. These are the five points you just selected.

You get the picture. You always select the data to work with from the What list.



Using COGO

Labeling COGO Points

Many of the COGO routines create COGO points based on existing survey points. The Right-
Of-Way Offset is an example. It creates offset points at some distance from the original point
and automatically labels them.

These dialogs usually provide a Point or Label field, giving the user the option to specify how
the created COGO points will be labeled.

Here are the general rules for COGO point labels

U To add a prefix or suffix to the original point label, use an “*”. TPC replaces the *’ with the
original point label. So if you enter *L, the COGO point created from the original point 200
will be labeled 200L. If you enter L*, the COGO point will be labeled L200.

U TPC replaces the ‘%’ character with a value. So if you enter *L% for the left label in the
Right-Of-Way Offset dialog, the 40’ left offset 4
from point 200 will be labeled 200L40. 7

U To add or subtract a number, use + number or
— number, as in +1000.

U To start a new sequence of numbers, N17°12'49"E
just enter the number. If you enter 1000, LC=67.24'
the created COGO points will be labeled R=430.00"
1000, 1001, 1002, etc. If you enter OFS- LA:6?.31‘

1, the created COGO points will be

labeled OFS-1, OFS-2, OFS-3, etc. You T=33.72
might use INT1 as the starting label for D=8"5807
all intersections, AREA1 for
predetermined area points, etc. 6:1

If a COGO routine deviates from these general

rules, it will tell you so in the dialog help. ,

N26°10'56"E
The Undo Button LC=67 24"

Most COGO dialogs include an Undo button. It is \ R=430.00'

not displayed in the dialog until you have A=67.31"

computed something. After that, you can press T=33.72'

Undo to completely undo the last action of the D=8°58'07"

dialog. /

Note: The Undo button does a complete undo. If 6

the COGO command created a traverse, that 16.22'

traverse is removed from the survey. If the COGO a4 N30°40'00E
command created some points, those points are / 16.22"
\\_ .

removed from the survey. o AnAAN
F4 N30°40'00"E



Using COGO

Recalling Data Using Equations

To recall data that can be defined by any currently existing points, use an equation. For
instance, to recall the bearing between points 11 and 12, type 11..12 in the bearing field and
press Enter. To recall the elevation of point BM14, type BM14 in the elevation field and press
Enter.

Note — The points you use in your equation do not need to be in the same traverse you are
working in. They do not need to be consecutive points in the traverse they are in. They do not
need to be in the same traverse with each other. They do not even need to be in a traverse.
Equations recall the bearing, distance or elevation the same way a Random Inverse would.

You can also add, subtract, multiply and divide using recalled data. For instance, to recall half
the distance between points 11 and 12, type 11..12/2 or 11..12*.5 in the distance field and
press Enter.

You can use an equation any place you would normally enter a distance, bearing or
elevation. Here’s how they work:

U If you are in a direction field, the equation returns a direction. If you are in a distance field,
the equation returns a distance. If you are in an elevation field, the equation returns an
elevation.

U The following symbols are valid: (+ = add, - = subtract, * = multiply, both / and \ = divide, F
and f and ‘ = feet, | and i and “ = inches.

U Use two periods .. or a comma to separate point labels.

U If a point label contains a valid equation symbol, follow it with two periods. For example,
10+00..12+45..+50 recalls the distance between points 10+00 and 12+45 and adds 50 to

it. You can also use parenthesis to do the same thing, as in 10+00..(12+45)+50. To recall
the elevation of 12+45 use the equation 12+45.. or (12+45).

1) Enter 1..101 in the Bearing field of point 25 in the Curves traverse.

Traverse PC recalls the bearing N26°02°59”W as the bearing from point 24 to 25. This is the
same bearing you would get if you did a COGO | Random Inverse from 1 to 101. If you had
entered 101..1, TPC would have recalled S26°02'59”E, the bearing from 101 to 1.

2) Enter 1..201..-500 in the Horiz Dist field of point 25.

Traverse PC recalls the distance 446.093 as the distance from point 24 to 25. This is the same
distance you would get if you did a COGO | Random Inverse from 1 to 201 (996.093) minus
500 feet.



Using COGO

Picking COGO Points, Lines and Bearings

The pick buttons [>] circled here in the Rotate dialog let you pick COGO points, lines and

bearings from the current drawing.

Instead of entering a Rotate Point to recall, click the [>] pick button then left-click the point you

want in the current drawing. — R
a Picking Points what [T o
To pick a point in the current drawing, left- o Fratected aints
click the point’s symbol, label or any survey Relelen el
line that connects to the point. Fiom »|  Enterfhe Degrees of

. . . F4512" | andJo directi d
If you pick a survey line, be sure to click the Te 2 ;,é’;;&[.‘i:” ( Compute |
end of the line nearest the point you want, Eegies| 2410558 4

=
like the blue section for point 1 or the L |
red section for point 2 as shown
here. '
N — 2

o Picking Bearings
To pick a bearing, click the [>] pick button next to the bearing you want then click a line near

the starting end of the bearing. In the example shown here, click the blue section to recall the
bearing from 1 to 2. To recall the bearing from 2 to 1, click the red section.

o Picking Lines

Some dialogs, like Intersection and Offset Interval, have a pick button [>] for recalling a line.
Picking a line is the same as picking a bearing. Click near the end of the line you want to use
as the starting end of the line in the COGO dialog.

o Picking Distances and Offsets

Some dialogs, like Distance Offsets, have a pick button [>] for recalling a distance. You can
pick any line that has the distance you want. You can also pick any text in the drawing. TPC
parses the distance out of the drawing text.

o Picking Elevations

If a dialog includes a pick button [>] for an elevation value, you can select any drawing object
and recall its elevation. Point symbols and survey lines all include elevations directly from
your survey data.



Rotating

Rotating
From the rotation dialog box you can rotate the entire survey or any part of it. You will select
what to rotate with the What list.
o Rotating
1) Choose COGO | Rotate from any view.
2) Enter the Rotation Point.

3) Enter the Degrees of rotation (positive [ Rotate (Grid Bearing, Grid Dist Feet) I [l

is clockwise, negative is

counterclockwise) or enter the what 5'5'-5'1 femen Lavae Manage [Jee
. . ntire Survey k
bearing or azimuth you want to rotate 3 Tagaed ftems in Traverse Manager

From and To | Rotatio Entire Traverse: Curves

Entire Drawing: Leam COGO
4) Select what you want to rotate from e e o
the What list. i the Degrees vill be
5) Choose Compute. fagees] 24 1858" ompuedoryou
Every point in the survey will be rotated
around the specified point of rotation. Protected points will not be rotated unless you choose
Protected Points.

o Using Equations for From and To

The most common way to specify the amount of rotation is to enter the From and To
directions (bearing or azimuth). TPC computes the difference between the two and displays it
in the Degrees field. TPC also determines whether the rotation will be clockwise (positive
Degrees) or counter-clockwise (negative Degrees).

You can specify the From and To directions using existing points. Just enter a point label
followed by .. then the second point label. This is what TPC calls an Equation and can be
used anytime you enter a bearing or azimuth.

o Distance and Direction in Title Bar

The title bar of the Rotate dialog shown here includes (Grid Bearing, Grid Dist, Feet). This is
to remind you that that directions are Grid Bearings. Regardless of whether or enter a
bearing, use an equation and pick a bearing from a drawing as the next section describes,
you always know what direction type is being displayed in a COGO dialog.

Some dialogs let you select the distance and direction types to use. Others, like the Rotate
dialog, display the distance and direction type selected for the survey or some other context
within your survey.

The Learning Guides do not include distance and direction types in all the dialogs shown.



Translating

COGO toolbar.
o Specifying the Translation

There are four ways to specify a translation using this dialog box.

Translating

The translation dialog box can be accessed both from any view or the desktop menu and

U Enter the amount to move in each direction using Coordinates: Y, X and Z.
U Enter the amount to move by specifying a bearing/azimuth and distance in Direction:

Bearing and Distance. This is especially useful if you use equations for the values.

U Translate so that a particular point ends up at another known point that is at the correct
position. In the Points section, enter a To point that the From point will be translated to.
TPC will display the equivalent Coordinates and Direction.

U Translate so that a particular point ends up at a specified coordinate. In the Points section,
enter the From point, then enter the To: Y, X and Z that the From point will be translated
to. TPC will display the equivalent Coordinates and Direction.

o Translating

1) Choose COGO | Translate from any view
or from the desktop menu.

2) Inthe Translate dialog, specify the
translation.

3) Select what you want to translate from the
What list.

4) Choose OK.

Every point in the survey will be translated by
the amounts shown in the Coordinates: Y, X
and Z fields. Protected points will not be
translated unless you choose Protected
points.

Translate @I&J
‘what 3 Tagged items in Traverses Yiew - ﬁ
Choose one of the three ranslation options below: Frotected Paints
1. By Existing Points 2. By Coordinate Qffset
Fiom 202 o] x 11914
Enter the point or coordinates Y 426536
to translate the From point to.
= Z 0000
To 30 - |3
w 5233716 3. By Direction and Diztance
v 5637.251 Besing 516362¢°E [3]
Z 0.000 Distance  442.95 E|
Cloze




Intersections

Intersections

There are four basic types of intersections needed in surveying. They are bearing-bearing,
distance-distance, bearing-distance and bearing-line.

o Bearing-Bearing

Two lines, starting at different points and with different bearings, intersect at

a single point. No intersection is computed if the lines are parallel. PT1

o Distance-Distance

Two circles, having different center or radius points, intersect at none, one
(tangent circles) or two points. The circles may have different radii and may

PT2

not intersect at all if one circle is inside the other or the distance
between radius points is greater than the sum of their radii.

Each circle is defined by a center point and a distance for the radius.

o Bearing-Distance
A line and a circle intersect at none, one (tangent) or two points.

—<PT2
A center point (either Pt1 or Pt2) and a distance for the radius define the
circle.

o Bearing-Line

A line defined by a starting point and bearing/azimuth intersects the line
defined by two end points. The line defined by the two end points can be a
tangent or curve.

PT2

When computing a Bearing-Line intersect, you can also tell TPC to allow
intersections beyond the end points of the line. Be default, TPC only PT3
considers intersections between the end points of the line.

a One Dialog

TPC does all of these intersection computations from a single COGO dialog.



Intersections

o Using the intersection dialog box

1) Choose COGO | Intersect to display the Intersect dialog.

2) Enter the information you have for the intersection. If your intersection involves a line that
is already defined in the survey, enter the endpoints of the line in the Point 2 and Point 3
fields. You can also use equations to enter a distance or bearing/azimuth based on any
points in the survey. For example, to recall the azimuth between points 12 and 24, enter
“12..24” in a Bearing field.

3) Enter any offset to create intersections parallel to the bearing you enter using negative for
offset left and positive for offset right.

4) Choose Save to save the computed points to the survey. They are not added to the survey
when they are computed, only when you save them.

5) To do another intersection, choose Clear.
6) When you are finished creating intersection points, choose Close.

The Intersection dialog box will display only one intersection for a bearing-bearing
intersection. It will display two intersections for a bearing-distance or distance-distance
intersection.

7) To see how the intersected points are related to the survey, choose View. TPC will display
the Point 1 line, the Point 2 line, and any computed intersection points. Use this
information to decide which intersection point to save.

o Creating an Intersection Using Offsets

In the example shown here, the actual
intersection point is offset to the left of the line
from 1 to 2 and offset left of the line from 2 to 3

The two offset distances specified in this
intersection do not have to be the same.

The intersection dialog box for this example would
look like this.

. Intersection (Grid Bearing, Grid Dist, Feet)
NOtICGI that Ieft O.ffsets are Paint 1 Point 2 or Beginning of Line End aof Line
negative while right offsets are — = =
. From * > From 3 v |x To 2 A P
positive. : - ~ —
The b ) N90°00°00"E, N30 O000"E M Bearing| 5232700 3 Or select aline [os
Q earing : was Offset 0.00 E| Offeet 0.00 E| Tangent
derived from the equation 1..2 = =
entered for this field. The [Distance| 0.00 »] [Distance] 16350 »|  Acoeptintersections
. bepand the end paintz
o b 99 "
bearing $23°27°00”W was Computed Intsrsections of the .
derived from the equation 2..3 _ Latiude &
e £ ; 1 - | [Edit][5 Plat
enttlire_d for its field. Equaltllons 2] [Edi] (save] [Pt ] (] [Vien | [Gew ]
make it very easy to recall an ] [Edi
. y . y . 2 e lﬁl lﬂl | Show O ptions | | Cloze |
azimuth, bearing or distance.




Intersections

o Bearing-Line Intersection | |

In the example to the right, we want to find out 5
where a line 50 units right of the property line
from 2 to 1 intersects the curve from 5 to 1.

The intersection routine does not care if the Intersection ~

curve is a tangent curve or not. S /
o

Now let’s look at the dialog box for this i "2

example. The rule for intersecting a bearing and a line is that we enter the bearing
information for Point 1 and use Beginning of Line and End of Line to define the line.

1) Enter the starting point Intersection (Grid Bearing, Grid Dist, Feet) E=NIEE)
and bearing Of the Iine in Paint 1 Paint 2 or Beginning of Line End of Line
Point 1. Fram B A ; From 5 A ; Ta 1 - :
2) Left-click Or select a line NITODODE (5|  [Beaing| 52073356 ;) Oi select aline [>]
[>] then Iefg—cllck r:he art(): Offest 0,00 O Offset000 5] Counter Clockmice
near point 5 as shown by . — — Curve R=420.00
the b|ue CirCle in the IMI oo * IMI 14804 ¥ Accept intersections
) beyond the end paints
dlagram above. Computed Intersections EF thec:mi
. . atitude Arc
Notice also that TPC displays : 23 (a0 (Gavel [Pt .
the arc length of the curve as - [ Summary | [ View | [ Clear |
the distance between points 2 o) [Edt | [save| [Plot] [ Show0ptions | [_Close |
2and 3. —
Creating Notes = Report View - LEARN COGO.doc (C:\ProgramData\Traverse PO\T... [ = || & |[s234]
Use the Summary button to Edit View Toois ‘] = [0 AV ;
add information about this I[[ Intersection (Grid Bearing, Grid Dist, Feet) ]]

Tuesday, February 24, 2015 11:06:11

intersection to the current Grid Dist (inverse grid coordinates) . Feet

Report View. TPC reports the Grid Bearing (inverse grid coordinates)
coordinates of the intersection [ Given ]
and the distance and direction Boint 2
from Point 1 and Point 2 to the Y=5000.000 X=5434.880 Z=0.00
intersection Begaring: N90°00'00"E

' Point &

¥=5137,885 ¥=5201.733 Z=0.00

If you have not Iabe_led the_ Point 1 FND 1" IRON PIP
Computed Intersections points, ¥=5000.000 ¥=5150.000 Z=0.00
TPC uses Intl and Int2. Line From 5 To 1

Chord: 147.27 320°33'356"W
Radius 420.00, Arc Length 145.04, Delta 20°11'41"

[ Computed ]

Foint Intl
¥=5000.000 ¥=5150.000 Z=0.00
2->Intl 284.88 Feet N90°00"' 00"w
5->Intl 147 .27 Feet 220°33'56"W




Using COGO in Drawing View

Using COGO in Drawing View

In addition to the common COGO routines like Rotate and Translate, you can select points in
Drawing View and execute COGO routines on them. TPC places the selected points into the
appropriate fields in the COGO dialog and computes all the dialog values.

o Selecting a Common Object

The trick to using the COGO tools in Drawing View is to first select the common object
(typically a line or a point). Then you can right-click any other object, select the appropriate
COGO tool and TPC will populate the dialog box and compute the values automatically.

For example, if you want to check the offset distance of several points to a line, that line

becomes the common object. Select the line by double-clicking it or choose Tools | Select

Objects and left-click the object. Either way, the line will be redrawn in a grayed out color.

o Random Inverse Between 2 Points

1) Select two points in Drawing View, then right-click either of them and choose COGO |
Random Inverse.

o Random Inverses to a Common Point

1) To check the inverses of ————— 5
. Random Inverse (True Bearing, Grid Dist, Feet) i
several p0|nts to one common
point, select the common point From 202 -
then right-click any other point W 3
and choose COGO | Random
Inverse. When you have True Bearing 533°07°34"/ Grid Dist 340.036 Slope Digt 340.038
reviewed the inverse, Close W Dist 0,000 W Angle 0°00100" Percent (.00
the dialog.
2) Repeat Step 2 for the other Hide Options | E Summany { | Clear | | Close |
points you are interested in. Optians
TPC continues to inverse Units Feet Factor=1,00000000 ~  Feet-Meters International Survey Foot -
betwe_en the Sel_eCted _pOInt and Distance  Grd Dist [inverse and coordinates) -
the points you right-click.
Direction  True Bearing [mean course convergence PLSS) -
a Offset to Line

1) Select the line, then right-click
any point and choose COGO | Offset to Line. TPC displays the offset of the point you
right-clicked to the selected line.

2) Return to Drawing View and right-click any other point to get its offset to the selected line.

g Compute Coordinates

1) Right-click any point and it becomes the Compute Point in the dialog. You will need to
provide a From point. If you have selected a common point, it becomes the From point.
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a Offset to Alignment

1) Right-click any point and choose COGO | Offset to Alignment. You can select the
alignment traverse from the list in the dialog, but if you have already selected any
traverse object, TPC will use its traverse as the alignment traverse.

o Distance-Offset

1) Right-click any point and choose COGO | Distance Offset. The right-clicked point becomes
the computed point. You can now specify a line, distance and offset and update the
position of the point.

o Corner Offsets

Traverse PC has a special command to compute corner offsets for a foundation. You enter
the foundation as a traverse, then choose the corner offset to command to create two offsets
at each corner, some specified distance from the corner. Now you have offsets you can stake
in the field for the contractor.

1) Right-click any object that was [ Corner Offsets (Grid Bearing, Grid Dist, Feet) 1= =2
drawn by the Foundation 2
traverse and choose COGO | LYW/ tire: Traverse: Foundation 3) - 3

Corner Offsets. TPC displays the Gid Dist 5.00
Corner Offsets dialog.

2) Enter 5.0 in the Distance field.
3) Choose Compute. The offsets are

Description

[ Copy &y Existing Comer Descriptions to Offsets

inserted into the traverse as side
shots from each corner. L
To label the new offset points, TPC N N
uses the corner label, adds the letter I 21185
A or B, then adds the offset distance. ,%1085) 21095 2121145
The two 5 ft. offsets for corner 2-2 12-9
would be 2-2A5 and 2-2B5. 2-8B5, 7| 2185 g5

2-7A5’<\ 2-6A5

2785+ 128, 65
r 2-4A5

T2-13B5
4+ = + -
2-EA5125 |24 2-4B5 2.1985 12-12 | 2-13 2-13A5
2.5B% 2-12A5
to.oa5
228522 123 2-3A5
2-3B5
2-15A512-1 12'T4 2-14B5

2-1B5 2-14A5
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Using COGO in the Traverse View

When you use COGO in the Traverse View, many COGO operations happen automatically.
You can do things like

1) insert a midpoint

2) extend a line

3) recall a bearing or distance

4) recall the last bearing or distance

5) start a tangent curve or spiral

6) recall the outgoing tangent bearing from a curve or spiral

Inserting a Midpoint on a Line or Curve
Many COGO functions happen automatically, almost without you thinking about them. Mid
points work this way.
1) Double-click the Cul-de-Sac traverse in the Traverses Manager.
2) From its Traverse View choose Tools | Draw This Traverse Only.
3) Right-click point 6 and Insert New Point | Above Selected Item or just press [Ins].
Traverse PC inserts a point halfway between point 6 and point 4 and labels it 4:1.

4) Right-click point 7 and choose Insert New Point | Above Selected Item or just press [Ins].

Traverse PC inserts a point at the midpoint of the curve between points 6 and 7 and labels
the new point 6:1.

TPC also computed the average elevation for the inserted point.

Once a point is inserted along a straight line or a curve you can always change its position
using the COGO | Compute Coordinates and other commands. The halfway feature gives you
a place to start.

Note — If you insert a midpoint in a traverse that contains raw data and then choose Tools |
Recompute, the midpoint will remain in its original location while the next point’s coordinates
are recomputed based on the raw data for that point. If you wish to prevent this from
happening, you will need to protect all the points in the traverse by choosing Edit | Select All
followed by Edit | Modify Points | Protect On. Another option would be to create raw data for
the current point configuration by choosing Tools | Update Raw.

5) Close this Traverse View by left-clicking the [X] in the upper right corner of the view.
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Recalling Data from the Previous Point

As you enter field data in the Traverse View, TPC Desktop
automatically creates traverse points as needed, assigning an
initial point label and initial coordinates to the created points.

TPC also remembers the data from the previous point in the
traverse. If you want to extend a line, press the space bar with
the cursor in the bearing column. TPC will enter the previous
bearing/azimuth for you and then just enter the next distance.
Traverse PC will keep the bearing/azimuth and extend the
traverse by the distance you specify. If the previous point is the
PT of a curve, TPC will recall the outgoing tangent bearing of the
curve.

1) Double-click the Curves traverse in the Traverses Manager.

2) Inits Traverse View choose Tools | Draw This Traverse Only.

3) Press the down arrow key on your keyboard until Traverse PC
inserts point 24 after point 13 at the end of the traverse.

4) Click in the Bearing field of point 24 to make it the active field.
5) Press the spacebar to recall the outgoing tangent bearing of

M21°41'53"E
LC=12472

R=400.00"
the curve from point 12 to point 13 and press Enter. \_A=125.23'
6) Press the spacebar in the Horiz Dist field for point 24 to recall 52?1;155.;-15--
the Horiz Dist from point 12 to 13 and press Enter.
TPC creates point 25 after point 24. The line from point 13 to point 2
24 is on the outgoing tangent bearing of the curve. Point 24 is the / v
same distance from point 13 as point 13 is from point 12. £, NaoavovE
You can recall data in this manner in any field where data is /ﬁj;\—:\l‘;gﬂn,m,f

available for the previous point. (You could not recall a radius if
the previous point was not the PT of a curve for example.)
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Automatic Lot Setbacks

& This chapter demonstrates:
Specifying Lot Traverses

Editing Traverse Lot Setback Values
Drawing Automatic Lot Setbacks
Specifying Lot Setback Line Types

Automatic Lot Setbacks vs COGO
Setbacks

c:

cC:

H2MEOTE

Overview

This chapter introduces you to Automatic
Lot Setbacks.

$ To learn about Automatic Lot Setbacks

For information on Automatic Lot Setbacks, choose Help | Content, go to the Index tab, type
lot setback in the keyword field, select the Lot Setbacks help topic and choose Display.

o Getting Started

1. From the Tasks View choose Sample Surveys.

2. Double-click the LEARN SETBACKS.TRYV file.

3. Choose File | Save Survey As then enter the name Automatic Setbacks and choose Save.
If prompted to replace the existing file, choose Yes.



Specifying Lot Traverses

Automatic Lot Setbacks

Lot setbacks only apply to Lot/Parcel traverses. These are traverses that you have placed in
either the Lots or Parcels traverse group. Once a traverse has been placed in this group,

TPC allows you to edit setback,
location and LandXML parcel data for
that traverse.

To add a traverse to the Lots traverse
group

1. Inthe Traverses Manager, select
the Lot 2, Lot 3 and Lot 4
traverses.

2. Choose Tools | Traverse Groups
| Move Selected Items to
Group.... TPC opens the
Traverse Groups dialog.

3. From the list of groups, select Lots
and choose OK.

TPC moves these three traverses into
the Lots group. If the Traverses
Manager was not already showing
groups, TPC turns groups on.

Editing Traverse Lot Setback Values

Mave 3 items to a group

=]

Groups

[#]un-Assigned [0]
[#]Alignments []
[¥] As-Builts [0]
[¥]Boundaries [0]
[¥] Computations [0]
[#]control [0]
[¥]Deeds [0]
[¥]Easements [0]
[¥]Features [0]
[7]GPs [a]
[#]Impartad [0]
Lots [3]
[#]Paint Codes [0]
[V]Research [0]
[¥]5etbacks [0]
[¥]5takeout [0]
[¥]Topo [0]

Select an existing group or enter the name of
anew one.

Lots [3]

Center -

[ Remove Selected Group ]
Hide / Show Groups...

Un-Check the groups you want to hide

Move Selected Group...

OK ] [ Cancel

Each traverse can have its own setback distances for Front, Side an Rear lot lines. These
distances determine how far TPC will draw the automatic lot setback lines from the traverse

lot lines.

Initially, each traverse gets its lot setbacks from the survey.

To edit the survey’s lot setbacks

1. From the TPC Desktop, choose Tools | Survey Information and select the Setbacks

tab.

2. Change the setbacks in this tab to Front=15.00, Side=10.00, Rear=5.00 and choose OK.
Any new traverses created in this survey will start with

these setbacks.

Not let’s edit the setbacks for the existing lot traverses

3. Inthe Traverses Manager, select the Lot 2, Lot 3 and

Lot 4 traverses.

4. Choose Tools | Traverse Properties....

5. Change the setbacks in this tab to Front=15.00,
Side=10.00, Rear=5.00 and choose OK.

Traverse Properties - 3 Selected Traverses-

Setbacks

Frort
Side 10.00

Rear 5.00



http://localhost:52724/traverse_groups.htm
http://localhost:52724/landxml.htm

Automatic Lot Setbacks

You could have entered any setback values you wanted for these three traverses. We

choose to set them to match the
lot setbacks for the survey.

Drawing Automatic Lot
Setbacks

1. Inthe Traverses Manager,
select the Lot 2, Lot 3 and Lot
4 traverses.

2. Choose Tools | Traverse
Drawing Settings... and left-
click the Setbacks tab.

3. Expand the Line pulldown list
and select Dashed_2.

4. Choose Apply. TPC draws the
lot setback lines for these
three traverses.

5. Change the line type,
thickness and color to
whatever you prefer and
choose Apply.

If you have a certain line type,
thickness and color you like, you
can left-click the Save Settings
button to save the settings for
later use.

~
Traverse Drawing Settings - 3 SM ﬁ

Cortrol Poirts

I Curves / Spirals

[ Fi | side Shots

Lot Labels

| Setbacks

Line Dashed_2"

Color || Gray

| Advanced

v —001" + [Mone]

Save Settings ] [Hecall Settings

Specifying Lot Setback Line Types in the Drawing View

Now that you have specified the lot setback distances and told TPC to draw the setbacks for
these three traverses, you are ready to tell TPC which lot lines are Front, Side and Rear.

1. Inthe Drawing View, right-click the lot line between points 2 and 3 (east side of the bottom

5.

You can select multiple lot lines as follows
2. In the Drawing View, choose Edit | Select Objects.
3. Left-click the lot line between points 3 and 8. TPC redraws it in a light gray, indicating it

has been selected.

lot) and choose Specify Setback Type | Rear. TPC redraws the setback for this line at

4. Left-click the lot line between points 8 and 9. TPC draws it in a light gray also.
5. Right-click to tell TPC you are done selecting objects.
6. Right-click either lot line (3 to 8 or 8 to 9) and choose Setback Type | Rear. TPC redraws

the setback for this line at 5'.
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Specifying Lot Setback Line Types in the Traverse View
You can also specify Front, Side and Rear lot setbacks in the Traverse View.
1. Inthe Traverse Manager, double-click the Lot 2 traverse. TPC opens the Traverse View
for this traverse.
2. Choose View | View Format and left-click the Format tab.

3. Insert the letter | (lower case L) before the letter B in the Display Sequence and choose
OK. TPC includes the Setback column in the Traverse View.

4. Notice that the Setback type for point 3 is already set to Rear, reflecting the change you
made in the Drawing View.

5. Left-click the Setback column for point 5, hold down the [Ctrl] key and left-click the
Setback column for point 1:1. You just selected two setback lines to update.

6. Type the letter F for Front (see the status bar for your options) and press [Enter]. TPC
changes the setback type of these two lines to Front.

=" Traverse View - Lot 2 (Grid Bearing, Grid Dist, Feet) ==
Edit View Tools COGO B D+ gg‘ﬁh RO .97 =N,
_F'Diﬂt Type Setback Grid Bearing Grid Dist Radius Arc Length Delta Morthing Easting Descri...

1 0.000 0.000 FND 1" IR(

2 Side N30°00'00"E  284.88 0.000 284.880

3 Rear N23°2T00"E  163.50 149.996 349.945 FND5/8"F
Side $90°00°00"W 291.03 149996 58.915

---——-
(11 [PT (ST S20°3410W [147.27 [ 42000 [148.04 __[20°1141" Jo.004 L0009 | |

OP=5 F5=1:1 [Front/Side/Rear/Mone)

7. Regenerate the drawing in the Drawing View and watch the front setbacks for this lot
change from 10’ to 15’.

Automatic Lot Setbacks vs COGO Setbacks

In the next chapter, you see how to create setbacks with the R-O-W Offset tool. Unlike the
automatic lot setbacks, this COGO tool creates new survey points and lines for the setbacks,
allowing you to edit and re-use the lot setbacks themselves for other computations.
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Creating COGO Setbacks

& This chapter demonstrates:
U Creating setback lines
U Drawing the setbacks
U Creating unequal setback lines

HIET E
i

Overview

This chapter uses construction setbacks
to demonstrate how to use the COGO
tools in TPC. You'll create 15' construction
setbacks for each lot, and then you'll tell Drawing View how to draw the setbacks.

B Getting Started

1. From the Tasks View choose Sample Surveys.

2. Double-click the LEARN SETBACKS.TRYV file.

3. Choose File | Save Survey As then enter the name Setbacks and choose Save.
If prompted to replace the existing file, choose Yes.
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Creating Setback Lines
To create setback lines, we will use the COGO tool Right-Of-Way Offsets.

1. Inthe Traverses Manager, select the Lot 2, Lot

3 and Lot 4 traverses. Tools - coco - P B ff 7, WEL 2, i, c
MName Points  Acres SqFt Closure type

2. Irlla Fhﬁ Trfa\\l/\fzrsesf;\/lanager, choose COGO | B T ) ko s T

ight of Way Offsets. s  [6 [0

Choosing this COGO command from the 43575

Traverses Manager initializes the What list in the
dialog to the items selected in the manager. You could start this dialog from any view and
manually select this same option from the What list.

3. Turn on Inside and enter 15 feet. Right-Of- Way Offset (Grd

4. Turn on the Options ShOWﬂ here- What 3 Selected items in Traverse Manager - ﬁ
Left £ Inside Right / Dutside

5- ChOOSG ComPUte- [ Left 2 [@] Inside Distance 19.00 [“]Right# [|Dutside  Distance 0.00

TPC creates the setbacks and updates the Mutple 1 Label 1% Mugle T Label

Traverses Manager, Points Manager and Deserptian Deserpion

DraWIng VIEW to ShOW the new data. ["] Copy Center Line Description to Offset [T Copy Center Line Description to Offset

In the neXt taSk’ you,” te” TPC hOW to DD“;::ata Offsets - affsets are re inserted into the ariginal traverse which are All options can

H i H : Daulumallcaﬂy recomputed along with the traverse. be combined
display this new traverse in the drawing. —_— e e .
| he dial I i O Spec el G sanedors e rocampLtsirs e

6. C ose t e dla Og bOX [¥] Force Traverse Closure if Within Tolerance  0.01

Spiral Offset method  Chord Ratio -

Drawing View - Learn Setbacks 85" x11.0" (Traver... [ =
Z | ¢ Edit view Tools COGO Draw Insert =

Tools + COGO ~ Bﬂ-@EH‘,, ES 9, 5,

Name ... Closure type

@iLot 2 E- Closed Loop (1 to 1-1)

[¥] Left 15.00 Fee... 6 Closed Loop (1L15 to 1L15)

E Closed Loop (3 to 3:1)

Right 1500 F._. & Closed Loop (3L15:1 to 3L15:1)

Closed Loop (7 to 7:1)

Left 15.00 Fee... 5 0.... Closed Loop (7L15:1 to 7L15:1)

IR
L mana

4 e Su:facesL = Drawinax h 3 TraversesL Y= Tasks | N 8rmur £

T AR E
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Drawing the Setbacks
Traverse PC has automatically tagged the new

setback traverses to display them in the Drawing — [“=5%= — m—
View. Now we need to tell TPC how to draw Tools - coco - T B0 T.MEL 2. 1. i
them Name P... Acres Closure type
’ Lot 2 11 1.010 Closed Loop (1t 1:1)
1. Click the Left 15.00 Feet - Lot 2 traverse in the | ¥/let 1500 Feertor 2 ERMNDIEN EEETETNINEEN
. Lot 3 11 1.000 Closed Loop (3 to 3:1)
Traverses Manager to select it. Right 15.00 Feet-Lot 3 |6 | 0.709 | Closed Loop (3L15:1...
2. Hold down the [Ctrl] key while you click on the Lot4 S 1000 ClosedLoop (T1oT:1)
Right 15.00 Feet - Lot 3 and Left 15.00 Feet -
Lot 4 traverse to add them to the selection.

3. Right-click on any of the three selected traverses and choose Traverse Settings.

4. Left-click the Control Points tab and choose Recall Recall Setting
Settings, select Setback Lines from the list and i | - e
t t t the list.
Choose OK nier a new name or elect an exizing name rrom e i
. R Sethack Lines M
5. Turn on Point on the Control Points tab.
6. Back in the Traverse Settings choose OK. "
. . Traverse Settings - 3 Selected Traverses “
TPC includes the traverses in the o
. - . ntrol Point 5 .
dranng, USIng a gray dashed I|ne tO rol Foints | Curves / Spirals | Fill Side Shots | Lot Labels | Advanced
draw the setbacks and labels the Lines
points for us. Fort |70 Arial o [oogin 2] [Momal
ling |Dashed ¥z __ w|| —001" None
Distance |None v | Diraction | None v | | Mone [ Grade
[ Use Commas to Separate  [_] Clear Background [ Leader |Split hd
Points
Fort | Fp Arial w| [0.08in 5 |MNomal v
[#] Point [ Description [1Z []¥/% [Jlat/lng []Ststion | Format Label
Interval |1 | Angle |0700M00" [] Draw Closing Point
Symbols
None v ||0.06in | | None Browse
[] Trim Symbols
Decimalz
Distance 2 % Direction [4 [+ ZN B ¥y |3 =
Color le‘y w Save Settings Recall Settings
Cancel Apply
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Creating Unequal Setback Lines

Now that we have seen how to use the Right-of-Way 5 0040000 W _,-"H
Offset tool to create setback lines, let’s take a look at 14,08
how to create unequal setback lines.

We’'ll update the west setback of Lot 2 from 15’ to 25’.
From the drawing shown here, we see that we want to
reposition point 4L15 so that it is 25" away from the west
property line. Then we want to do the same with point
5L15 and 1L15.

1. From the desktop menu choose COGO | Intersect....

You can move the dialog on screen so that you can see
points 4, 5 and 4L15.

o Reposition Point 4L15

1. Enter 3 in Point 1 From and highlight the Bearing field
under Point 1 and enter 3..4 to recall the bearing
from point 3 to point 4. Highlight the Offset field and "1
enter -15 (We want to update Intersection (Grid Bearing, Grid Dist, Feet) - ©
the position of our offset point
15 feet inside or left of the
original line from 3 to 4 — use
negative numbers for left

M

Paint 1 Puaint 2 or Beginning of Line End of Line
From |3 ¥ | From 4 vz To vl

Bearing||S90°0000"  [[3]  [Bearing| 530°4000"w 5 relstiabos |55

offsets and positive numbers Dffset| 19,00 2| | O 00 :
for I‘Ight OffsetS). Distance | | 0.00 > |Distance  0.00 » Accept intersections
. be_l,lonc_l the end points
2. Enter 4 N the From bOX Under Computed Intersections DEf t'hec:mi
- « . . atitude Arc
P_Olnt. 2or Beglnnl!’]g OT Llne’ 1 |4L15 v > | Edit  |Save| | Plot | |Undo
highlight the Bearing field _ Summary | | Clear
under Point 2, enter 4.5 to ? >| [ Edt | [Save] | Pt | [Undo Viow | [[Dose

recall the bearing from point 4
to point 5 and then highlight the Offset field and enter -25.

3. Enter 4L.15 in the Computed Intersection field (we want to update point 4L15 with new
coordinates) and press your [Tab] key.

4. TPC will inform you that “4L.15” already exists! A alveacy s L% it
Choose OK because the 0pt|0n Update eXIStIng Recall existing point and its coordinates
point with computed coordinates is the default in el ot it s it alsveton
this situation and is aIready selected. @ Update existing point with computed coordinates (o |

You W|” see p0|nt 4L15 move |n the dranng Copy coordinates of existing point into this point

Make a unigue point label based on thiz point label

5. Choose Clear tO reset the d|alog bOX and Use next avalable unused paint number

prepare it for the next step.
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o Reposition Point 1L15

) ; Intersection (Grid Bearing, Grid Dist, Feet) = =
1. Enter 2in Point 1 From and ; : — :
R . . . Faint 1 Point 2 ar Beginning of Line End of Line
hlghhght the Bearing field under fom2 N mnIENE -
Point 1 and enter 2..1 to recall the Beaing] S0U0O0W ] [Beming| NVHTOE ||y o taie [

bearing from point 2 to point 1.

. . . Offset 15.00 > 0F t_25 ] 5 Clockwize Curve
Highlight the Offset field and enter . - - . * _14304 Rod20.00
e if . I, 1 . .
15 (we want to update the position S 2| e 20| qhccent btewectons
our offset point 15 feet inside, or Computed Iniersactions ofthe line.
. .. . ! [ Latirude e
right, of the original line from 2 to 1 [101s v|s| [Edt] [Save] [Pat| [Unda
Summary Cl
1) . 2 >| | Edit | |Save | Plat Undo

ig

2. Enter 1:1 (1:1 is the unique point
TPC created to close Lot 2.) in the From box under Point 2 or Beginning of Line, highlight
the Offset field and enter 25.

3. Enter 5in the End of Line To field. The End of Line To field in the Intersection dialog and
is used only for defining an existing curve or line. (You can access the Help topic for the
Intersection dialog by hitting the [F1] key on your keyboard.)

4. Enter 1L15 in the Computed Intersection 1 field (we want to update point 1L15 with new
coordinates) and press your [Tab] key.

5. TPC will inform you that “1L15” already exists! Choose OK.
6. Choose Close.

o RepOSItlon Point 5L15 Compute Coordinates (Grid Bearing, Grid Dist, Feet) - &
Point 5L15 is at the end of a curve, so we Enter a Distance and Direction From This Point
can just extend it further away from the From |5 vlb] 1o v[>]  Line >
west property line. Beaing[FEFZ000E__ >
1_ R|ght_c||ck the west Setback |ine near Slope Dist 25.00 »| Wertical dngle | 0°00°00" ar Grade |0.00
point 5 on the drawing and choose HoldElevation | (000 |5
COGO |. Compute Coordinates. S — —
2. Enter point 5 for From and 5..5L15 for 515 5] Tea] eave] Rt Show-uptm

the Bearing.
7. Enter the desired offset distance of 25 for the SlopeDistanceand choose Save
8. Choose Close to close the dialog box.

TPC re-computed point 5L15 and updated the drawing. So there you have it. The setback
line is now 25" away from the west property line. Note that you will need to subtract 10’ from
the radius of the curve to point 1L15 in the traverse. (The Right-of-Way Offset COGO tool
subtracted the initial 15’ from the radius of the curve.)

o Hints

There are many different ways to do what we just did. Depending on the data you have
available, the point configuration and your preferences, you will likely come up with your own
way of modifying offsets.
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Testing Your Skills

In this task, you’ll test your
skill at creating offsets in TPC
Desktop.

1. Open the SKILL1.TRV
file in the Samples folder
and save it as
TEST3.TRV. M

R=1106.24'

2. Create a 10’ setback e
inside lot 103. Be sure to p=gEgse”
turn on the Force Closure
option in the Right-of-
Way Offset dialog and
use the Save As Traverse
button.

3. Create a 10’ setback
inside lot 104. Be sure to
turn on the Force Closure
option in the Right-of-
Way dialog and use the
Save As Traverse button.

4. Print the Traverses
Manager, showing the
103 and 104 traverses
and the two offset
traverses you just
created.

5. Print the Traverse Views
for the 103 offset traverse
and the 104 offset
traverse.

6. Print the drawing.

3.00.02.28
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