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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
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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.



Simple Surfaces

Simple Surfaces

& This chapter demonstrates:
Creating a surface

Editing surface settings
Recomputing a surface

Editing topo points

Smoothing contours

Drawing the TIN

Creating a transect

Computing volumes

Slope analysis

Creating a surface from selected
points

[t e e e e A et N -

Overview
Surfaces and Volumes are available in the Premium and Professional Editions of TPC.
Transects and Slope Analysis are available only in the Professional Edition.
$ To learn more about surfaces (contours)
1. ChooseHelp|Sear c h For anHleft-ciick tBenGontentstab.
2. Scroll down and select Surfaces (Contours / TIN / DTM).

o Getting Started

1. From the Tasks Manager choose Sample Surveys

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

3. Choose File | Save Survey Aghen enter the name Contours and choose Save
4. If prompted to replace the existing file, choose Yes

o Three Types of Contours:

U All the topo points in a border.

U All the topo points in a traverse.

U Selected topo points within a border.



Creating a Surface

Simple Surfaces

In this lesson, we will start with a simple stockpile survey with two traverses. The Existing
Boundary traverse defines the boundary of the stockpile, while the Topo 3/11/02traverse

contains the shots taken on
the stockpile. We have
already designated the Topo
points (youdl/
this a little later).

1. From the desktop menu
choose Manage|
Surfacesto open the
Surfaces manager.

Double-click any blank
line in the Surfaces
manager to display the
Surface Settingsdialog.

Enter30 St ofarthe i
Name

Expand the Border
Traverse list and choose
the Existing Boundary

traverse.

Now choose Apply. TPC
will compute and draw
the surface.

Congratulations 7 you just
created a surface!

[

Surface | Brealdines I Contours I TIN I Wolume I Slope I Mvanced|
lame; clkp
e a™ ™ how to do
Description  07-23-09
Source
@ All Topo Poirts in Survey
() Topo Points in Traverse -
[ Restrict Elevations Minimum  5.000 Find Maximum  0.000 Find
Border Traverse
Ecsing Bounday v
Information
— Ch Compute to updat
Winimum: X=550551 Y=109.561 Z=0.00 = e omtion ced
Madmum: X=346.913 Y=467215 Z=15.00 T selections you make.
Area:  B89853.52 SgRt 2.063 Acres
I Surface Area:  50778.02 SgRt 2.084 Acres =
Topo Points = 20
Edges =46 bl
Seaonds= 01 3
Seconds = 0.007 1= UTnERY,
T

Drawing View - Learn Contours 110" x8.5" (Traverse PC PDF)
i Edit View Tools COGO Draw Insert ® =@ 3 =

N 0°00'00" E

)} BOFTAN v

+ B4 L+
AL

&L T. 0.8 1.

N §0°00'00" E

3.6582.4 5

150.18' a




Simple Surfaces

Editing Surface Settings
You can change the way TPC draws contours by editing the contour settings. Youé | | f i nd
options for major and minor contours, labels, smoothing and more.

& Using Major and Minor Settings
1. Left-Click the Contours B o)

Surface Settings - 3" Stockpile
tab.

| Surface I Breaklines | Contours |T\N I Wolume ISIcpe I.F\d\ranced

2. Turn on the Label option Mo Cortoure
m_bOth the Major and nterval 5 Color [Red « Lne Soler - — .
Minor boxes and Blwd  Fon [T Ao or =l e
= Ol - . n jormal -
choose Apply. e
Layer TPCContourMajor -
Minor Cortours
Surfaces have separate 0w Interval 1 Color  LightGray + Lne  Solid” -~  —oor .
settings for the major and b Fort o Arial - 0i0n 2] Noma o
minor contour lines and Clonore | ocComontin: .
labels, making the contours
1 i Contour Label
eaSIer to read You Can edlt oriourenes Elevation Decimals [ Label Interval 5 Embed Labels
their colors, line type, line
. Contour Smocthing
widths and fonts. o None S Cuveft  Tenson 1.000000000  MaxAngle 170°0000"
3. To close this dialog and

return to the drawing,

choose OK. opl

o Accessing Surface Settings
You can access the Surface Settings dialog any time using one of these methods

1. Double-click the surface in the Surfaces manager.
2. Double-click any surface object (contour, breakline, etc.) in a drawing.

3. Right-click any surface object (contour, breakline, etc.) in a drawing and choose Surface
Settings



Simple Surfaces

Recomputing a Surface

For small surfaces of a few hundred points, speed is not really an issue. For large surfaces
with thousands of points, speed can become critical because of the dynamic nature of the
Drawing View.

Surfaces are unique in that as you edit the topo points, breaklines and border used by the
surface, you want the surface to re-compute and redraw itself so you can see the changes.
However, once the surface has been edited,
your computer to take the time to recompute the surface each time you regenerate the
drawing.

TPC accommodates this through Manual and Automatic re-computing of surfaces.

o Recomputing a Surface Automatically

1. Before you begin editing the topo points, border points or breaklines, open the Surface
Settingsdialog and left-
click the Advancedtab.

2. Turn off the Manual

Recomputeoption and

p p ¥|iManual Recompute - tum this option Off to redraw the contours as you edt topo points and breaklines. H

Choose OK . iTum it On (default) to improve drawing and scroliing speed when your suface has a lot of poirts or when you are
?lnlshed editing the surface, i

Surface Settings - 3" Stockpile l'&'J

Surface | Breaklines | Contours | TIN Volume | Slope | Advanced

As you edit the surface or if
you regenerate the drawing, the surface will recompute itself automatically.

o Recomputing a Surface Manually

1. Once you have the contour the way you want it, open the Surface Settings Advancedtab
and turn Manual Recomputeon.

2. You can still recompute the surface at any time by right-clicking any surface line or label
and choosing Surface Tools | Recompute Opening and closing the Surface Settings
dialog also recomputes the surface.

o Embedded Labels

When they are turned on, contour labels are embedded in the contour lines. Embedding
cannot currently be turned off. Contour labels always face uphill (as is the standard on
USGS topo maps).

B Smoothing Contour Lines

A smoothed contour takes longer to compute since extra points need to be computed for the
smoothing. Once computed however, a smoothed contour takes only slightly longer to draw
than an unsmoothed contour. As a rule, turn smoothing off while you are editing the surface,
then turn it back on when you are finished. Smoothing can also make it more difficult to
identify the cause of problems with the surface.



Simple Surfaces
Editing Topo Points

TPC will only calculate surfaces based on points that have been designated as topo points.
You can designate topo points a number of different ways. Once the surface is drawn, you
can even turn off the topo designation for individual points to fix blunders in your surface.

a Designating Topo Points
1. Choose Help | Content.

2. Left-click the Contentstab, scroll down to the Surfaceschapter, double-click it, double-click
Editing Surfacesand double-click Editing Topo Points.

Youdl |l find t ool s bfpmointsidthe Points Magager ang by traveysesirt s
the Traverses Manager. These are the fastest ways to tell TPC which points are available to
the contour objects. These are also the methods you will normally use to tell TPC that points

are,orarenot,t opo points. In this task however, youol
View.
3. When you are finished, close the Editing Topo Points help topic window.
o Delineating Topo Points in the Drawing View
1. Inthe Drawing View choose View | Delineate| Topo Pants. TPC highlights the topo points
with a colored highlight.
o Editing Topo Points in Drawing View
1. Turn off Manual Recompute(previous lesson) so you can see the surface changes as you
edit the points.
2. Right-click the T3 point symbol or label and choose Topo Off. You will immediately see
S the effects of the change
You may want to zoom in to select
point T3 or keep an eye on the status
bar to make sure you are on point T3.
NB'JCI'JCI'E > é
. 3. Now right-click the T3 point symbol
or label and choose Topo On.
4. Try some of the other topo points.
7 Notice that border points are not

§ del ineated |ike the top

because border points are edited
differently than the topo points.

i L
0 150.18 2




Simple Surfaces

Smoothing Contours

1. Double-click any surface line or label to display the Surface Settings dialog and Left-click
the Contours tab.

2. In the Contour Smoothingsection, left-click Curve Fit. Double check to make sure your
Tensionvalue is 1.0.

3. Choose OK.

TPC redraws the contours
using the same Curve Fitting
routine it uses to smooth any
polyline. This routine
guarantees that the contours
pass through the interpolated
elevation points on each
triangle edge. These are the
same elevations that all the
contour computations like
volumes and transects are
based on, so you can rest
assured that these smoothed
contours are doing a good job
of accurately representing the
contour surface.

o Adjusting the Tension

The Tension factor determines

the extent to which TPC smooths the contours. A tension value of 1.0 guarantees that no
contour | ines wild!@ overl ap. It says in essenc
by up to 1 minor c¢ domvameaf 0.0 does morsmomthingo A tens

10 9

Typical tension values are 0.5t0 [ contour Smosthing
2 0 () None @1

Tension  1.000000000 Max Angle  170°00°00"

o Max Angle

The Max Angle lets you specify an angle above which no smoothing is applied. This allows
TPC to skip over very flat angles along the contour line where smoothing would have little if
any impact on the shape of the contour.



Simple Surfaces

Dran n g th e -I-I N Surface Settings - 3" Stockpile ﬁ
TPC generates |tS | Suface I Breaklines I Contours | TIN ‘VD|LIVTIE I Slope I Advanced

TIN
??::;?:gjl;;ce)? |?;'(;rg”:|ar Color LightGray Line Solid* - — 000" -
NetWOfk) |t creates [ Blevations Fort T Aral - 010in = Nomal -
triangles that model the Layer  TPCContourTin -
surface by connecting all Ereaklines
the border and topo ] Draw Color  [Red v e S - —001"
points then interpolating - -

the elevations along the
edges of each triangle.

1. Double-click any
surface line or label
to display the Surface
Settingsdialog.

2. Left-click the Contours
tab and turn off the
Major and Minor foph
Contours Draw
options so that the surface does not draw any contour lines or labels.

T 3. Left-click the TIN tab and
g turn on the TIN, Draw option.

4. Choose Apply.

MA0"00'00"E
103.74FT

Now you can see what the
TIN looks like. This will prove
to be a useful tool as you work
with some of your own
contours.

AEGHT IS

‘7 5, Choose Cancelto return to
the drawing without retaining
the changes you just made.
TPC redraws the surface with
the original contours.

NO°00'00"E
. 0e.8IFT

-l SH0°00'00"A
0 150.18FT 9
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Creating a Transect

a Note: Transects are available only in the
Professional Edition of TPC.

A transect is a profile of the intersections

created by the transect object (a line or
traverse) and a surface
you create a transect, you add the computed
intersections to a new or existing traverse. Once
the traverse is added to the survey, it can be
viewed as a profile or printed out in a report.

Simple Surfaces

NeDOO00'E

a0

EETEns

NODDO0E

1. From the Drawing View, choose Draw | Line
and draw a line across the contour like the
one shown here from A to A (make sure you ” :
are not in Paper Space mode i refer to the Drawing Learning Guide for more
information).
2. Right-click any surface line or label and choose Surface Tools | Create a Transect (profile).
3. Following the command prompt in the .
g e p p . Transect - Line &Ii_hJ
status bar, position the cursor over the line d
you jUSt dl‘eW a.nd Ieft'C“Ck |t tO dISp|ay the Erter a hew name or select an existing name fram the list.
Transect dialog. Nems Transec f v
Increment Mame fior nest raverse (i.e. Lot 1, Lat 2, etc)
4. Enter Transect A-A for the Name
Format &lignment - B
5. Select Alignment for the Format and Setings Alormerss ="
Alignments for the Settings.
) Mew Survey Paints
6. Enter Al for the New Survey PointsLabel. Label (3] (Net Labe Tolerance .01
7. Choose Append. Desciption
TPC Creates the Tra‘nseCt A-A traverse and Insert Abave: Existing Boundary ] [ Append ] [ Cancel ]
opens its ; Traverse
V- FI Traverse View - Transect A-A (Grid Bearing, Grid Dist, Feet) E@
1ew. et View Toos €060 ([IE D 4 o 5 8 BT L PR N s
Point Type Grid Bearing Grid Dist Station Radius Arc Length Delta Northing Easting Elevation Description
| I S O ™y P P
S0°0000E 000
Al 0400 375.866 724.992 0.00
S38°2235'E 255
A2 0402 553 373864 726577 038
S38°2235"E 396
A3 0406508 370764 729033 118
S38°2235"E 5595
A4 0+62 46 326900 763769 1350
S38°2235'E 4542
A5 1+07 .88 291294 791967 1073
S38°2235'E 4606
AB 1463 927 255195 820554 393
S38°2235'E  46.69
AT 2+00619 218591 849541 000

11
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Simple Surfaces

o Drawing the Transect

1. Inthe Traverse View for Transect A-A, choose Tools | Draw This Traverse Only. This
creates a temporary drawing for just this traverse.

TPC displays the traverse in Drawing View in Plan mode.

2. To switch to Profile mode choose View | Profile Mode in the Drawing View.
o Note: Profiles are only available in the Professional Edition.

You can insert a grid with 1FT vertical spacing and 10FT horizontal spacing into the drawing
to show the transect better.

Your transect may look something like this.

Drawing View - Transect A-A (Temporary) 8.5" x11.0" (Traverse PC PDF) EI 3 Close the TranSeCt A'A
Draw Insert 2@ 3 ) 4OFTIN - Gt s @ [0 ° traverse by clicking the X in its
upper right corner.

4. If TPC tells you that you
have edited a temporary
drawing and asks if you want
to save it, choose No.

12



Computing Volumes

1. Double-click any surface
line or label to display
the Surface Settings
dialog then left-click the
Volume tab.

2. Left-click the Compute
button to compute the
volumes using the
current To Border
option.

TPC computes and displays

the Volume information.

The surfaceos
computed by comparing its
surface with another
surface. The other surface
can be the border of the
contour, an arbitrary
elevation or another
surface.

Simple Surfaces

5
Surface Settings - 3" Stockpile @
| Surface I Brezklines | Cortours I TIN ‘ Volume |Slcpe IAd\rancedl
Volume Options
@ To Border
() To Blevation 0 Bottom ] [ Top ]
() Ta Surface A
Volume Shading
Shading / Hatching Colar
[ Shade the Cut / Fil Polyaons
Gt [7310 Percent” - Yelow -
Choose Compute to update
volume shading before Fill - LightEl
choosing OK or Apply. I 1D Percert v guBlE v
Same [1::]10 Percent” v LghtGrey

Information

Choose Compute to
Volume: To Border - - -
Net Volume 507786 CuRt 18306 CuYds update this information.
Cut Volume 507766 CuRt 18806 Cu'ds
Fill Volume 0 Cuft 0CuYds
Cut Area 89853.92 SqFt 2,063 Acres =
Fill Area 0.00 SqFt 0.000 Acres
Tatal Area 89853.92 SqFt 21063 Acres ummany
0.003 Seconds
0.003 Seconds Add Cut Sheet to Report View

When computing volumes, TPC keeps track of cuts and fills separately. Cut volumes are
always displayed as positive while fill volumes are always displayed as negative. Cut and fill

areas are planimetric (2-D) as opposed to slope (3-D).
f i nah cdmputirg votufnes in ¢he gn-line help. Just look up Surfaces to

$ Youdl |l
get started.

o Reporting Volumes

1. To add the volume information to the Report View, just choose Summary.

13



Simple Surfaces

Slope Analysis
Letds take a

TPCb6s sl ope an

volumes.

o Note: This feature is
available only in the
Professional edition.

1. Left-click the Slopetab.

2. Turn on the two Drawing
Options and set the
colors and percentages
as shown here.

3. Choose Computeto
compute the slope.

4. Choose Apply to update
the drawing.

You can select Summary to
add this information to the
current Report View.

TPC shades the slope
ranges in the current
drawing and adds the slope
information to the legend.

This is a very simple
example of slope analysis
but it serves to show how
easily you can compute
slopes for any surface.

14
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Surface Settings - 3" Stockpile . lé]
q | Surface I Ereaklines | Cortours I TIN I \u’olumel Slope |Ad\fanced|
Slope Ranges Drawing Options
Percent  Shading / Hatching Color Include slope shading in drawing
15 ZD Percent™ = l Blue - Include slopes in legend
30 ZD Percent™ = l Lime - Choose Compute to update the shading.
45 ZD Percert™ - Yellow -
60 ZI} Percent™ Pink -
100 [0 Pecent - PBack v
Information
Percent Slope Area Plan Area Sqft
0- 15 51434 77 SqRt 51260.14 SgRt
1.181 Acres 1177 Acres [¥] Acres
18- 30 3934375 SqRt 38553.78 SqRt
0.503 Acres 0.886 Acres
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Simple Surfaces

Creating a Surface from Selected Points

You can select a group of topo points in Drawing View v
and create a surface for just those points. When you

do, TPC creates a traverse to hold the selected points

and designates this traverse as the source traverse

for the surface. TPC then generates a convex border

traverse for the surface and creates the surface.

1. Untagthe 3 0 St osaorfage inlthe Surfaces
Manager.

2. Untag the Existing Boundary traverse in the
Traverses Manager.

3. Delete the drawn line in the drawing.

4. In the Drawing View, choose Edit | Select objectsPress the W key for Window then left-
click two diagonal points to draw a window and then right-click to end the selection tool.

5. Right-click any of the selected points and choose Topo On.
6. Right-click any of the selected points and choose Surface Tools | Create Surface from

Selected PointsTPC displays Surface Settings - Stock Pile #1 | EEEEEEE—— =)
the Surface SEttIngS dlalog Suface |Break]|nes | Contours | TIN | Volume: | Slope IF\d\rancedl
7. In the Surface tab, enter Stock Mame  Siock Fie 1

Pile #1for the Name Since the Descrption 07-29-0
selected points do not already

Source

have a name, TPC uses the © Al Topo Ponts in Suvey

surface name you enter here © ffopa Points n Traverssl  Stack Pie 21 -

to name the source traverse it [ Restict Bevafions  Minimum 5.000 Find Maximum 0.000 Find

creates to hold the selected Border Traverss

points. None -
8. Choose OK. irformation

Ch Compute to updat
Minimum: X=577.000 Y=284.000 Z=5.00 - Uui:e ﬁ-;néjnﬂ:‘[i;nugases

Maimum: ¥=888.432 ¥=419.102 Z=15.00
Area: 300252 Sqft 0.065 Acres
032 25 SqFt 0.070 Acres

selections you make.

mn

)
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Advanced Surfaces

Advanced Surfaces

o This chapter demonstrates:

U Creating a surface from a
traverse

U Editing a surface border
U Surface border summary
U Editing breaklines

U Restricting elevations

Overview

Now that you understand basic
contouring in TPC, we will move on
to a more complex project to
examine some of the situations you
will come across in your own work.

@ Premium and Professional Editions

Contours and Volumes are available in the Premium and Professional Editions of TPC.
Transects and Slope Analysis are available only in the Professional Edition.

$ To learn more about contours

1. Choose Help | Search For HelpO n éand left-click the Contentstab.

2. Scroll down to Surfaces (Contours / TIN / DTM) and double-click it.

3. Double-click Surfacesto expand the chapter and then double-click Inserting Surfaces

B Getting Started
We will use another actual project we did here at Traverse PC.

1. From the Tasks Manager choose Sample Surveys
2. Double-click the LEARN ADVANCED CONTOURS.TRYV file.

3. Choose File | Save Survey Ashen enter the name Advanced Contoursand choose Save If
prompted to replace the existing file, choose Yes

. Activate the Drawing View by left-clicking it or by choosing Window | Drawing View.

N
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Advanced Surfaces

Creating a Surface from a Traverse

In TPC, you create surfaces from traverses to compare two surfaces, like phases of an
excavation project. You can topo the project as many times as you want, just create a
separate traverse for each topo (i.e. Topo i 3/11/03, Topo i 3/18/03, etc.). Now you can
create a separate surface for each phase, showing the progress of the project. The trick is
creating surfaces from traverses.

o Designating Topo Points in a Traverse

1. Inthe Drawing View choose View | Delineate | Topo Points You will not see any change,
indicating that none of the points shown are flagged as Topo points.

2. Go to the Traverses Manager, right-click the TOPO POINTS traverse and choose Modify
(all traverse points) | Topo On (include in surfaces) TPC turns on the Topo status for each
survey point referenced by this traverse. Because Delineate Topo Pointds turned on in
the Drawing View, all of the points are now highlighted in yellow.

a Note: If you create a surface from a traverse that does not contain any topo points, TPC
automatically makes each point in the traverse a topo point. This is handy when bringing in
data from a data collector.

o Creating a Surface from this Traverse

1. Return to the Drawing View, right-click any point and choose SurfaceTools | Create
Surface from Traverse.

2. TPC displays the Surface Settings - TOPO POINTS _ [
Surface Setnngsd'alog Surface | Breaklines I Contours I TIN I Volume I Slope I Advanced|
showing Topo Points in Name
Traverse as the Source Description 072909
and listing the TOPO e
POINTS traverse ) All Topo Points in Survey
3. Choose OK. @ Topo Poirtsin Traverse  TOPO POINTS -
4 Choose VIEW | Dellneate || Restrict Elevations Minimum 28 545 Find Maxdmum 0.000 Find
| Topo Pointsto turn the Border Traverse
topo highlights off. Hore -

Infarmatian

Ch Compute to updat:
Minimum: ¥=5338.408 Y=2546.000 Z=28.55 - Uustie f-?fm:ﬁ;nfagas

Maximum: X=5730.845 Y=2820256 7=113.52 et .
Area:  44036.55 SqRt 1.011 Acres selections you make.

Surface Area:  B0S579.06 SqRt 1.170 Acres L

Topo Points = 137 =

il
Edges = 353

Seconds = 0.060 i ummary

17



Advanced Surfaces

o Evaluating the Surface
It is obvious that being familiar with the property being modeled will help you see where your

surface needs wor k. Even i f yibisiusually possile tospatmi | i ar
problems with the surface border. There are two obvious problem areas in the current surface
border, even if you arenét familiar with the pr

1.1t i s obvious that there arenodotomidattheopo poi nt
northernmost point and point 107 near the northeast end. It looks like our border should
run from 1007 1017 1027 1047 1057 1067 107.

2. The contour | ines make some very jagged turns
any topo points out near the border.

18



Advanced Surfaces

Editing a Surface Border

A surface border is just a traverse that further defines the extents of the surface. When you
insert a surface, you can specify any border traverse you want or let TPC generate a convex
border that you can then edit as needed. Here are some rules about borders.

U The border defines the limits of the surface. Only the topo points that lie within the border
of a surface are used to create the surface.
U The border affects the shape of the surface.

U Allpointsint he surfaceb6s border are used as part o
candt just arbitrarily choose zero elevatior
will drop to zero elevation at the border.)

o Creating a Surface Border

1. In Drawing View, double-click any contour line to access the Surface Settingsdialog.

2. Under Border Traverse click New Border.

TPC assigns the name Border i TOPO POINTS to the new border traverse.

3. Choose Plat Check Lotsas the Settings turn on Share current drawing and SetTag and
choose Append. This provides a contrasting red border line and point labels

4. Choose OK.

Traverse PC has fdAsnapped
rubber bandodo around all
points to create a border

traverse.

a
the topo

5. In the Traverses Manager,
drag and drop the Border i
TOPO POINTS traverse
above the TOPO POINTS
traverse.

6. In the Drawing View, choose
View | Regenerate

This lets the border traverse

draw all of the border points in

red so they stand out.
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