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1. Opening Screen
Note

This section of the user manual begins at the point when a new Survey Manager is created. Please refer
to the Engineering Field Tools Framework section of the Help system for assistance in adding
Customers, adding Projects, and adding a new Survey Design.

When a new Survey Design is started, the following opening screen is displayed. The left window is the EFT
Map window, and the right window is the Survey Design window.

+ Engineting Fiald Tools (2.0.2.6)

DEE Rk P E Ol rR# " Loeen  Porey 12
Pronect Info | Praject Prinks | Cut { Fl

i Block Infuemation

[ Trisnghes Pejet Nane
[] Breakines
[#] Contour Labets Practice
[5] Minae Contiours Naeatin
[Z] Maer Contours
] Berdat Desaned By Date
_ [ poris Dusian st
=) Ariments
[#]hest Data. Checked Date
o Appruved Date
Prafect Informuticr
Descronon
SaeyE - g
[Chew ] =]
[epm ] (=)
(oo ] [osete]
ey
EFT Map Window Mave Down

Survey Design Window

Units taal H(Eastngl = ¥ Norbing: +

1.1. EFT Map Window

Below is a sample of a DTM displayed on the Map window. Note the Legend on the left and the Toolbar along
the top. The Legend allows the user to turn on and off different map features to be displayed. The Toolbar
allows the user to change the view, modify the DTM, perform measurements, and add drawing objects to the
map.
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1.2. Survey Design Window

Below is an example of what is presented in the Survey Design window. The tabs at the top level are the
Overview tab, which gives you access to the customer and project management functions, and the currently

opened survey design.

Surveys List

Cpen

Delete

Move Up
Structures List

Mave Down

JHH0

Redraw

&Overwew 4 Su_l'vev Design Tab =
Projert Infrr | Praject Paints | Cut | Fill|
Title Block Information
Project Mame | Ropala |
Practice | waste Storage Faciity Title Block Information |
Location | Arvykawin, M |
Designed By | agc | Date [ spzzi08 |
Drawn | agc | Date [ sizzj08 |
Checked | | pate | |
Approved | | Date | |
Project Information
Description ‘ Waste Management System| |
SUrEYS Struckures
Topo Pad
R
- nik2 =
Riound

Delete
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1.3. Project Information tab

As shown above, the Project Information tab contains the project name and description, as well as information
that will be placed in the title block of printed drawings. Refer to the Map Sheets section for more detailed
information about the title block.

Also, the Surveys List is shown. This contains all of the various surveys that make up the current survey design.
Individual surveys can be started (new), opened, and deleted.

Finally, the Structures List is shown, which contains all of the user defined structures for this survey design.

1.4. Project Points tab

The second tab over is the project points tab, which presents a table of all of the combined points from the
surveys in the survey list. Point data in the project point table cannot be edited from within the table; the survey
from which the points were entered must be opened to edit the points.

Each point has a point name, X, Y, and Z coordinates and point description from the imported file. Note that the
imported file may not have point names and/or descriptions as these are optional. Use the scroll bar to view all
of the data. You can also use the scroll wheel on your mouse, if available.

Functions you can perform in this table are sorting the points, making points invisible on the map, excluding
points from the DTM, and displaying only certain points (isolate points). See the Project Points Table section
for a description of these functions.

ﬂ;, Crveryiew W =0
Project Info | Projeck Points | Cuk | Fill

Point Mame % (Easting) W (Morthing) Z (Elevation) Wisible: TIMable = Description -~

100 5109.514 5098.5 95.22 DSHLD

10 5115.13 5108.02 93,952 GRD

102 5215,543 5089.287 §9.229 FLDEDG

103 5174.793 5080.568 90,515 FLDEDG

104 5157.182 S067.139 91.207 FLDEDG

105 5154,301 5051.005 92,321 FLDEDG

106 5175161 5045146 92.261 GRD

107 5157.326 5018.033 94,105 FLDEDG
-'n}qqann_—.-nw-&\w?ff‘:j?‘]; —-l"—\--‘E-D-l-zﬁE\zﬂ_-q.l-. -..--?jfgﬁgﬁ.u-\ A.n.n.ﬂ—---ﬁ-(-;-\P:E-— g S e Al B, e, A

1.5. Cut/Fill tab

The Cut/Fill tab computes the volumes of cut and fill between two DTM surfaces. The process compares the
opened surface with another previously saved surface. For more information, refer to the Volume Between 2
Surfaces section under Ground Surface Map in this user manual.

&, overview 18 PsD with structure 53 =0
Project Info | Project Points | Cut / Fill

YOLUME BETWEEN TWO SURFACES

This taol wil compute the tatal cut and Fill valumes between bao DTM surfaces.
One surface is the "Base DTM" representing the original ground, and the second (currently displayed) surface is a proposed or as-built
ground surface,

Base Surface

Save Snapshot
NO Base DTM is set Calculate

Results

*fou must select or save a base survey firsk




Survey Engineering Tool

1.6. Surveys List

The Survey List contains all of the various surveys that make up the current survey design project. Surveys can
be in XYZ format (rectangular coordinates), Station/Offset (profile and cross sections), or Radial (transit
surveys).

Start new surveys by clicking the NEW button. Existing surveys can be displayed for editing by clicking the
OPEN button. Surveys can be removed from the survey project by clicking the DELETE button.

Survey names can be reordered in the list by highlighting the survey and pressing the Move Up and Move Down
buttons.

Refer to the DTM Basics section on the use of the Redraw button.
SUrveys

WWakerway Survey -

‘Waterway Survey

Slaughter Open

Delete
Move Up
Mave Down

Redraw

2. Survey Input

Survey data is entered in one of three formats, depending on how the survey is collected in the field:

Note

Before you can input a survey, you must first create a customer, then a project for that customer.
Within the project, you will define a new Survey Tool Design. Refer to the EFT Framework Help file
for assistance in working with Customers, Projects, and Design Tools.

1. XYZ format

This type of survey has rectangular coordinates (X, Y, and Z or Northing, Easting, and Elevation). This
type of data comes from total station survey instruments, GPS, and LIDAR. Grid style surveys can also
be entered as an XYZ survey type. This survey data can be imported from an existing file or can be
manually entered.

2. Station-Offset

This survey is typically done by defining an alignment (a profile) and cross-sections perpendicular to
the alignment. Stations are defined along the alignment, and offset shots define the cross-sections at
user defined stations. Two kinds of alignments can be defined in SET: Simple Alignments and User
Defined Alignments. Simple alignments need not be defined prior to entering cross-sections. Simple
alignments are limited to straight lines pointing north and starting at station 0+00. User defined
alignments allow all other possibilities, that include deflections and curves. Refer to the sections below
that describe alignments.

3. Radial

This type of survey is collected using transits and theodolites. Points are defined by horizontal angle
and distance, with an elevation. Various types of instrument moves are supported by SET when the
survey requires more than one instrument point. This Radial input routine replaces the SSRP program
within the Ohio suite of engineering programs.
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2.1. XYZ Survey Input

XYZ survey data can be manually entered or imported. To start an XYZ survey, you must first create a new
survey in the opened survey design.

2.1.1. Create a New XYZ Survey

1. On the Project Info tab of a new or open survey design, press the NEW button next to the Surveys List

SuUrveys

MMew

Open
Delete
Maowve Up

Mave Down

Redraw

2. Enter the name of this XYZ survey in the popup window, and be sure XYZ is shown in the Survey type
drop-down list. XYZ is the default selection. Click OK and the XYZ Input Editor will open.

& Create New Survey

\ i | Select a Mame For your suryvey:

| Sample W2 |

Please select which bvpe of survey to create:

vz |

[ Ok H Caniel ]

3. When a new XYZ survey is created, a blank Input Editor screen will display as shown below.

.a. Civeryisi ¥ *sample Survey Project =0
Edit Points |
Paint Mame #(Easting) ¥ {Morthing) 2 (Elewvati. .. \isible TIMable = Description
2.1.2. Importing XYZ Data
1. To import an existing XYZ data file into SET, press the IMPORT DATA button.
< |
Point Cperations Impoark Data

Impork Data

Point Translation

angle I—I A% I—I Ay ,—| ,—|

—-'Yl
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2. The Import Data Wizard screen will appear. Press the BROWSE button to navigate to the file containing
your XYZ survey data. SET will look in My Documents\ My EFT Files by default. Highlight the file to be
imported and press OPEN.

Tip
Refer to the Preferences section to see how you can redefine the default location for SET to find
your imported data files.

“» Import Data Wizand

Choose a file to import

Select a file frarm the local filesystern to impart inka EFT.

Select a file toimport: | | Browse

File: Preview:

< Back. Mext = Finish

Loak in: | (3 My EFT Fies v @%@
Y 22027 BETA [hreat Brook Farm
| 2} [)z029 BETA (2 2ack williams
MyRecert | 2149966 [ 2erry Kristaff

Documents Iy Alpha EFT Test [ Jobn Doe
Iy alpha Test 2.0.0 [CMew Customer

?-L [T Alpha-WDT-Testing  [CHMew Customer 2
Deesktop [CDBETA 2.0.2.0 (Chok BETA
[CBETA 2.0.2.3 [CHSET BETA TEST
! [C)Eeta 2.0.2.4 [Csherman Derby
’} CEeta 2.0.2.6 [Cstructure 49981
My Documents @BETF 2028 Ejternp
I Eodily (Crial

I3 Collins Example Cwarkspace

%’ ) customer Example [

[ Example Customer

by Computer

File name:; | ropala, sy b | [ Open

by Network, Files of type:

@

gy bk cav ™ pn” ple;” sdr a0 w | [ Cancel ]
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3. When the file to be imported is opened, the Import Wizard will display the file name, and preview some of
the points to help determine the format of the data. Press the NEXT button.

mport Data Wizard

Choose a file to import

Select a file Ffram the local filesystem to import inko EFT,

Select a file to import: | ropala.swy | [Browse ]

File Preview: | 2029,4323,77,4929,39,110,65,,,
2026,4323.8,4958.26,112.03,,,
2000,4333.42,4958,22,112.12,,,
2096,4367.38,4676,41,109,12,, ,GRD
2030,4372.06, 4528, 55, 110,87,,, TWRD
2027,4373.97,4937,97,112.05, ,, WRD
2001,4376.599,4657,65,112,34,,,ERD
2068,4377.68,4765,1,105,5,,, HAY
2095, 4354.42,4847,07,105.9,, ,GRD
2069,4431,52,4798,49, 109,48, HAY

« Back Mext = % [ Finish l [ Cancel

4. The Conversion Format window will appear, where you must select the format of the data in the imported
file. After selecting the format, press FINISH. Press the BACK button if you need to review the points in
the file. You can define the default conversion format by changing the setting in the Preferences section.
Refer to the Preferences section of this user manual for more assistance.

mport Data Wizard

Select a conversion format

Select a conversion format For wour imported File,

Choose the Format of the imparted file:

SET 1: Point Mame, Easting, Morthing, Elevation, Description

DMRGarmin: Type, Point, Lat., Long., Morthing, Easting, Desc,
DMRGarmin: Type, Point, Lat., Long., Morthing, Easting, Desc., Eley.
DMRGarmin: Type, Point, Morthing, Easting, Desc., Elew,

EMZD: Easting, Morthing, Elevation, Description

MEZD: Morthing, Easting, Elevation, Description

PEMD: Point Mame, Easting, Morthing, Description

PEMNZD: Paint Mame, Easting, Marthing, Elevation, Description

PEMZD _Fixedwidth: Point Mame, Easting, Morthing, Elevation, Description
PMEZD: Paink Marne, Morthing, Easting, Elevation, Description

Fsion

Convert % and ¥ coords
Caonwett ¥, ¥ and Z coords

Mexk = Finish l [ Cancel
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5. Unit Conversion (meters to feet) - If the survey file to be imported has metric units, then you can convert to
feet by changing the Unit Conversion setting. Note that SET only works in feet (computed distances and
areas are based in feet). You can choose to convert only the X & Y coordinates into feet (elevations already
in feet), or choose to convert all 3 coordinates to feet.

Note

The conversion used in SET will convert meters to US Survey Feet.

6. Duplicate Points - If the file contains duplicate points, then they will be listed. Each set of duplicate points
will be listed. Select the point that you wish to remain on the DTM by checking the box (the first point in
each duplicate set is the default point to remain on the DTM). The other non-checked points will be marked
invisible and untinnable (will not be a part of the DTM). The program considers points to be duplicates if the
horizontal distance (elevation is not considered) between the points is less than 0.2 ft. The point name and
description are also not considered in this test.

These are sets of duplicate DT data points,
' Cnly one in each set should be marked tinnable before procesding.
-
For ease of selection, the first one of each set has been checked,
All UNCHECKED items will be marked MOT TINNABLE and NOT YISIELE when you press 'Ok,
Tinnable  Point Mame kS i Z | Description -
2046 919377 45855.37 94,6 GRD
I:‘ 3024 919375 4555.4 94,55 PIN
3025 9306,71 4555.06 94,19 PIN
I:‘ 2047 5306.79 4557.99 94,09 NEBC1
1235 9943.61 473942 92,99  BUILD
I:‘ 2439 554373 4739.54 92,97 MECEL1*PP
1110 5571.45 4191.01 7873 FL
I:‘ 1112 5571.45 4191.0 787 FL
m 17202 cCe? N dcdin a a4 © CHFEM v
< >
oK ] ’ Cancel

7. Click OK, and the XYZ data points will be displayed in the XYZ point table.

&Overview ¥ *sample survey Project =0
Edit Paints |
Paink Marme ¥ (Easting) ¥ (Morthing)  Z (Elewati... Visible TIMable = Description -
284 E044,547 4574, 79 103,243 GRD
282 5040,015 4581,919 99,576 GRD
281 E016.426 4585, 029 99,978 GRD
286 5082.313 4556, 375 103,446 GRD
280 4006,295 4556, 463 102,358 GRD
285 5068107 4586,751 99,762 GRD
278 4958665 4500, 166 103,139 GRD
277 5005.702 4596,577 100,412 GRD
283 5032,097 4604, 741 99,23 GRD
287 5081.082 4619,093 99,931 GRD
288 5100.735 4621,339 102,701 GRD
279 4953.772 4625,063 102,752 GRD
276 5026.06 4627,325 95,945 GRD
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2.1.3. Manual entry

1. Click on the ADD button in the Point Operations portion of the Input Editor Screen.

£ il

Point Cperations Impark Data

3

Point Translation

.

2. The first row is highlighted so you may enter the point information. Enter the point coordinates and the
description. The points will be Visible and TINable by default. You may change either of these by

unchecking the box.

3. Orvepview | E *Sample Survey Project

Wew Poink 2 0.0 0.0 0.0

3. Continue adding points for your entire survey by repeating steps 1 and 2.

2.1.4. Survey Map

AYZ Paints
Paint Mare ¥ (Easting) ¥ (Morthing) = Z (Elewati... Wisible TIMable — Description
1 1150.0 E90.5 102.6 GRD

As the XYZ survey is entered or after it is imported, the points are displayed on the map. Note that you may
need to press the FULL EXTENT button first to see the points on the map. While the XYZ survey input

screen is open, the DTM will not be processed (no contours will be displayed).

flr ol R e "8

% Bead Mook b € ol
=

2 [#] Surveys
=[] %2 Impart
[#] Points
[ uabels
[¥] Elevations
= [#] Ground Surface
[#] Trigngles
[#] Breakires
[#] Contour Labeks
[5#] Minar Cantours

. 037 “
III:N!UU’ 98081 oy 967" 900 qag “.M._‘J 93592_94_.11;9'

ssn 4

IIJJAQQQ 0“ 9?2 z T uus -

B g ”'-""‘ ad w2 9.2 y;_z 9“11 039 !l?t[l 3" :
1 989 . : 1, ﬂ%ﬁ 2.3
b5 0.2y, a5 * 9939%.11 o '. 033 9‘1“ gﬂ Dz'?lbu Af‘& -
999 oo 1000 BRI e ] 84,
100.4 988, 2 B

\% 1020 mzu Jous 1078 mnn kL 1 1""\ 029 ‘%F

. o3 4 AR

KE 1"““ imiﬁ:" )

] Meor Contours
[#] Barder
[ rarts 1081
[7] Algrmerts IEI'S P
= [#] sheet Data ms.:l' 1
e 30,
mzh mﬂﬂ’ !
Y01 J 1055
01,9+ 1047 - wa g 0"
. ILIIJ Z 100 5 1wha 08! LT lJ'f.-l
inza . 10241039 (1035 e . LEN 9%. é‘da%?‘ P
|Daﬁ | w,u L 0.0 ara an1 " Qondeag,, TG0 .
96 e s 95836 037 * 94, . ﬂnlmfﬁ.‘ 90,7878
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To process the DTM and create contours, the survey must be closed. Do this by clicking the "X" on the Survey
Input screen tab. Then, the DTM (border, triangles and contour lines) will be displayed on the map as shown

below.

3
i. Overview | E *Survey_1 [E KYE Import %F.___ Click to Close i

— the Survey
#¥Z Points |
Paink MName ¥i(Easting) ¥ (Morthing)  Z (Elevati... Yisible TIMable = Descripti
101 5000,00 5000, 00 100.00 STAA
1 12,50 o geetn. SR00. 00 ‘23-‘033- . TRM

M EFT Mep

See+BBiclod 2ol Pt blr R &5

=] Dramings
=[] Survays
=[] %92 Import
[#] Points
[ Labeks
[#] Ekvabions:
= [ Grourd Surface
[&] Trianges
[#] Brastines
] Contaur Labek
[5] Minor Cantours
] Meaor Contours
[] Barder
[#] Paini=s
[=] Abgramerts
= [+] sheet Data
[+ anid

sl R e b s g A i bl S e R, B g, A5 31 qmmm.mq._.j

)
S 1039 d 3 h
A : ]

2.1.5. Visible and TINable options

This option changes how the point affects the DTM. If a point is marked unTINable, then it will still remain on
the map, but will not influence the DTM (see the DTM Basics section under Ground Surface Map of this user
manual for more information). Examples are TBMs and other survey shots taken that are not on the ground
surface and would affect how the contours of the ground surface would look. If a point is marked invisible, then
that point would be excluded from the DTM and would not be visible on the map. Examples are duplicate check
shots on TBMs or other points. They remain in the survey, but are not visible on the map.

To make a point invisible on the survey map, uncheck the Visible checkbox for the point. Note that invisible
points are also excluded from the DTM (the TINable checkbox is automatically unchecked).

To exclude a point only from the DTM, uncheck the TINable checkbox for the point.

Close the survey editor to update the DTM on the surface map.

Tip

It's recommended to mark points unTINable or invisible in the original XYZ survey editor, and not the
project points table.

12



Survey Engineering Tool

&Overview & *Ropala T Imported topo X =8

HYZ Points |

Poink Mame % {Easting) ¥ (Morthing)  Z (Elewati... Yisible TIMable = Description b
2022 4680.25 4931.39 104.34 WRD

2023 4628.06 4931.96 106.45 WRD

2024 4574.43 4932.97 105.44 WRD

2025 4518.45 4934.70 110.32 WRD

2026 4436.60 4936.18 112,17 WRD

EEZ Y 4937.97 -?

2028 4323.80 4938.2 112.03

2029 4323.77 4979,39 110,65

2050 437206 4978,39 110.87 TWRD

Elre) 4454 .07 4979 77 111.na [V [vl TWRD

Note that you cannot make a point that is a border point unTINable. That is, all border points must lie on the
DTM. If you try, an error message will display as shown below. To remove a border point from the DTM, the
point must first be deleted as a border node (See section on Borders). Then you may make the point unTINable.

&% Point Is a Border Point

@ Unable to set this point as unTIMable, itis currently a border point.

Remember that you will also get this error message if you try to make a border point invisible because making a
point invisible also makes the point unTINable.

Also note that you cannot make a point that lies outside of the border a TINable point, since all points on a
DTM must be within the defined border. An error message will be displayed, as shown below.

& Unable to set this point as TINable

6 Unable to set this point as TINable, it is outside of the border,

2.1.6. Translation and Rotation of XYZ Surveys

XYZ surveys can be translated (moved horizontally and vertically) and/or rotated to different coordinates by
using the Point Translation routines. There are three methods available as described below. To begin the Point
Translation process, you must open the XYZ survey editor of the survey to be translated. The Point Translation
control is located at the bottom of the input screen. This area shows the current translation in effect (the boxes
will be blank when no translation is in effect). To begin the point translation, or edit one in effect, click the
EDIT button.

Note

Radial and Station/Offset surveys can affectively be translated and/or rotated by modifying the Initial
Instrument Setup (for Radial) or the Alignment (for Station/Offset).

Note

Since translation and rotation will require that new convex hull borders be created, any border edits
previously made will be lost. Therefore, it's suggested to perform any translation and rotation
operations before making border edits.

13
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2087 4507,00 4780,34 105.09 GRD w
L3 »

Point Operations Import Data

Paint Translation

Edit angle AY AY
T

When the EDIT button is pressed, the Point Translation area of the screen expands to show the methods and the
input fields. There are three methods of translation; the Translate by A Coordinates is the default method.
Choose the appropriate method from the drop-down box and follow the procedures in the applicable section
below. Pop-up hints appear as you move your cursor over most of the input field headers.

- T P v 2 - -
17 400,00 100.00 41.20 17

18 400,00 200.00 33.40 13 w
£ ¥
Point Operations Impork Data

Import Data

Point Translation

Translate & Rotate using Point Coordinates

Translate Values: A¥ | 0,00 AY | 0,00 Oaz

o[

2.1.6.1. Translate by Delta (A) Coordinates

Translating by A coordinates is the simplest method and does not rely on other SET surveys in the current
design. However, you must first know the amount of translation that will be applied to each of the coordinates.

1. Begin by bringing up the Point Translation editor as described above. The xyz survey can be translated in
any combination of X, Y and/or Z. Enter the AX and/or AY distances in the appropriate boxes. If you wish to
translate by the elevation, you must first check the AZ checkbox and enter the difference in elevation to
translate. In the example below, the distances to be translated were entered in the AX and AY fields. Press the
OK button to accept the inputs and close the translation input screen.

Paint Translation

Translate by ACoordinates w
Translate all points in XY andjor Z by user-entered A values,

Direct Translation

Translate Values: A¥ | 1500 AY | 3000 [az

| =

[Bccent the current Translation and close this GLI,

|

14
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2. When the OK button is pressed, the xyz points will be translated by the distances entered. The translation
results are displayed at the bottom of the input screen.

Note

The coordinates shown in the survey editor of the translated survey will show the original
coordinates (not translated). The translated coordinates will show on the Project Points table, and
will be printed in the Project Points report.

Point Translation

3. On the survey map, the points will move (likely off the screen - press the Full Extents button to see them
again), but the DTM will not yet be moved. This is because the XYZ Survey editor is still open.

Translated XYZ Points

Original DTM

4. If the translation appears correct, then close the survey editor for this XYZ survey.

=] Ef%

5. Since the border of the original DTM no longer contains the translated survey points, the Excluded Points
error message displays, prompting you to fix the border. Choose the Generate Convex Hull option. A
revised DTM of the translated points will be processed. Press the Full Extents button again to bring the
survey map to the new DTM.

Excluded Points P§|

Some border points have been deleted from the survey, or marked non-TINable,
‘What would vou prefer ko do?

I Generate Convex Hull . I
LY

[ Edit Border Manually ]

[ Edit Paints Manualky ]

15
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6. To remove all translation from the survey and return to the original coordinates, open the translated XYZ
survey, press the EDIT button on the survey editor screen, then press the CLEAR button on the translation
editor. You will need to generate a convex hull border to correct the DTM when you close the survey editor.
The CANCEL button closes the translation editor without saving changes.

Point Translation

Translate all points in XY andjor Z by user-entered & values,

Direct Translation

Translate Yalues: A¥ | 1500.00 AY | 3000.00 [Jaz

Clear oK ] [ Cancel ]

|C|ear all Translation inputs, restare paints as surveyed, I

2.1.6.2. Translate Using Point Coordinates

Translating using point coordinates will translate all the points of one survey based on the coordinates of one
point in another survey in the same design. A reference point is selected in the first survey, that will be
translated to a target point in the second survey. The delta coordinates are computed and applied to all the
points in the first survey.

1. Begin by bringing up the Point Translation editor as described above.

2. Choose the Translate using Point Coordinates method from the drop-down box. You must enter the reference
point and target point to compute the translation values.

Point Translation

ranslate using Point Coordinates) w

Translate all points in XY and/or Z by identifying matching points

Translate

Fef. Pt ® ki z
Targek Pt " i z
Resulks

Translate Values: A% | 0,00 &Y | 0,00 az

.

3. First, enter the point name of the Reference Point in the survey that is to be translated (call this Survey 1).
Press the ENTER key or click on the Look-up button to retrieve the coordinates of the reference point. Next,
enter the point name of the Target Point from a second survey (Survey 2). Again, press ENTER or click the
Look-up button to retrieve the coordinates of the target point.

Note

Survey 2 (that contains the target point) does not need to be entered into SET. If you know the
coordinates of the target point, you can simply enter them manually. To use the Look-up feature,
however, Survey 2 must be entered into SET in the current design.

The translation results based on these points will be computed and displayed in the Results area. The change
in elevation will be computed, but a vertical translation will not be performed unless the AZ checkbox is
checked. You can click the APPLY button to view the translation without closing the translation editor. You
can make changes in the inputs if needed. When done, click the OK button to apply the results and close the
editor.

16
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Note

The translation and rotation values in the results area can be manually edited. If edited, the reference
and target point names and coordinates will be erased.

o)

Translake

ref.pt (25 || 4] x| | v [ ]
L

ook-up Reference ptin Surwvey table}
T

TargetPt. . G
Translate
Ref.pt [25 | %[ v [0 |zl

Target Pt | 100 kx i =

|L00k—up Target point in Ground SurfaceL

Translate

Ref Pt b5 | % | ¥ | z

Target Pt | 100 | % | s000.00 | v [s000.00 | z[40.00
Results

Translate Yalues: &% | 4560.00 | av [s000.00 | Oaz |

Clear J | Apply %I (a4 J I Cancel J

|P.p|:-|y current Translation inputs and preview the resultsl

4. When the OK button is pressed, all of the xyz points in Survey 1 will be translated by the computed delta
distances. The translation results are displayed at the bottom of the input screen.

Note

The coordinates shown in the survey editor of the translated survey will show the original
coordinates (not translated). The translated coordinates will show on the Project Points table, and
will be printed in the Project Points report.

Point Translation

Edit angle fiky AY

17
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5. On the survey map, the points will move (likely off the screen - press the Full Extents button to see them
again), but the DTM will not yet be moved. This is because the XYZ Survey editor is still open.

Translated XYZ Points

iy
i

Ifﬂéﬂuﬂ‘.ﬁi:i'

7
3]
o B 3
G W43 62 00 500N 05

Original DTM

6. If the translation appears correct, then close the survey editor for this XYZ survey.

=] Ef%

7. Since the border of the original DTM no longer contains the translated survey points, the Excluded Points
error message displays, prompting you to fix the border. Choose the Generate Convex Hull option. A
revised DTM of the translated points will be processed. Press the Full Extents button again to bring the
survey map to the new DTM.

Excluded Points

Some border points hawve been deleted From the survey, or marked non-TIMable.
‘what would you prefer to do?

l Generate Convesx Hull P I
L

[ Edit Border Manually ]

[ Edit Points Manually ]

8. You may edit the translation by pressing the EDIT key on the survey editor and make the necessary changes.
To remove all translation from the survey and return to the original coordinates, open the translated XYZ
survey, press the EDIT button on the survey editor screen, then press the CLEAR button on the translation
editor. After you edit or clear the translation, you will need to generate a convex hull border to correct the

DTM after you close the survey editor. The CANCEL button closes the translation editor without saving
changes.

Translate

Ref. Pt |25 | # | | v | 2| |
Target Pt % | 5000.00 | v | 5000.00 | z[4000 |
Results

Translate Values: a3 | 4560.00 | av | s000.00 | Oaz | |

[ oK ] [ Cancel ]

|Clear all Translation inputs, restore poinks as surveved, l
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2.1.6.3. Translate and Rotate Using Point Coordinates

Translating and Rotating using point coordinates requires the use of two sets of reference points and target
points. The first set is used to define the translation, and the second set to compute the rotation angle.

1. Begin by bringing up the Point Translation editor as described above.

2. Choose the Translate and Rotate using Point Coordinates method from the drop-down box. Enter the
reference points and target points to compute the translation and rotation values.

Paint Translation

Translate/Rotate all points in %Y andfor 2 by identifving matching points

Translate

Ref. Pt " b z
Targek Pt " ¥ z
Rotate

Ref, PL " b

Targek Pt " ¥

Resulks
Translate Values: A% | 0.00 aY | 0,00 Caz
Raotate Yalues: angle | 0.00 Reqistration error

o =]

3. Follow the steps below to translate and rotate an XYZ survey using point coordinates.

D

2)

3)

4

First, define the translation to be applied to the survey. Enter the point name of the Reference Point in
the survey that is to be translated (call this Survey 1). Press the ENTER key or click on the Look-up
button to retrieve the coordinates of the reference point. Note that this point is the pivot point for the
rotation of the survey. See below.

Enter the point name of the Target Point from a second survey (Survey 2). Again, press ENTER or click
the Look-up button to retrieve the coordinates of the target point. The translation distances will be
computed and show in the Results area. The change in elevation will be computed, but a vertical
translation will not be performed unless the AZ checkbox is checked.

Note

Survey 2 (that contains the target point) does not need to be entered into SET. If you know the
coordinates of the target point for translation, you can simply enter them manually. To use the
Look-up feature, however, Survey 2 must be entered into SET in the current design.

Now, define the basis for rotating the survey. Note that the rotation will be about the reference point of
the translation (point 25 is the pivot point in the example shown below). Enter the point name of the
Reference Point from Survey 1 for the rotation and press ENTER or click the Look-up button to retrieve
the coordinates.

Enter the point name of the Target Point from a second survey (Survey 2). Again, press ENTER or click
the Look-up button to retrieve the coordinates of the target point. The rotation angle and registration
error will be computed and show in the Results area.
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5) Again, the rotation process will rotate all the points in Survey 1 about the reference point of the
translation. In the example below, all of the points in Survey 1 will be rotated 13.00 degrees around
point 25.

The registration error is computed and displayed when the rotation angle is computed. The registration
error is the difference of the distances between the Translation reference and target points and the
Rotation reference and target points. In the example, the Registration error = (Distance between points
25 and 100) - (Distance between points 27 and 101). This gives you feedback whether you used the
correct reference and target points.

Note

Survey 2 (that contains the target point) does not need to be entered into SET. If you know the
coordinates of the target point for rotation, you can simply enter them manually. To use the
Look-up feature, however, Survey 2 must be entered into SET in the current design.

Note

The translation and rotation values in the results area can be manually edited. If edited, the
reference and target point names and coordinates will be erased.

You can click the APPLY button to view the translation and rotation without closing the translation
editor. You can make changes in the inputs if needed. When done, click the OK button to apply the
results and close the editor.

@

Translate

ref.pt (25 || ] x ¥ z|

Target Pt |Look—up Reference ptin Survey tab\et‘

Translate

Ref. Pt |25 | % || Z

Target Pt | 100 {_{fﬁ % | ¥ z

‘Lmk—up Target point in Ground Surfacek

Translate

Ref. Pt |25 % | v[o@ z

Target Pt IVUU. # | 5000.00 ¥ | 5000.00 Z | 40.00

Rotate

Ref. Pt |27 L‘:L % v

‘Look-up Reference point in Survey tab\el‘
T

Target Pt

@

Rotate
Ref. Pt |27 | % | ¥

Target Pt | 101 | [y x| ¥

Look-up Target paint in Ground Surface l

Rotate

Ref, Pt |27 * W
Target Pt [ 101 ¥ | v
Results
Translate Yalues: A% | 4560.00 | & | S000.00 | Caz
Rotate Yalues: Angle 1300 | Registration error |
Clear ] | Apply [%[ o] ] l Cancel

|App\y current Translation inputs and preview the results}
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4. You can manually rotate a survey about a point by following these steps:

)

2)

3)

The pivot point for the rotation must first be defined. The rotation is always about the Translate
reference point (even if a translation is not performed). Therefore, enter the point name of the pivot point
in the Translate reference point entry box and press ENTER or click the Look-up button to retrieve the
coordinates.

Manually enter the rotation angle, using the DDD.MM format. A positive value will rotate clockwise; a
negative value rotates counter-clockwise.

Translate

Ref. Pt [ 25 % | ¥ | The pivot point must be defined. Enter this as the
reference point in the translate area.

Target Pt | | % 3 |

Rotate

Ref. Pt | | % | v |

Target Pt | | % | v |

Resulks

Translate Values: ax [ 0.00 | av o000 | Oaz | |

You can directly enter the rotation angle.

Rotate Values: fingle Registration error | ! Enter in DDD.MM format (positive for clockwise;
DOD .MM Format, signed

negative for counterclockwise).

Clear ] [ Apply ] [ OF ] [ Cancel

When the OK button is pressed, all of the xyz points in Survey 1 will be translated by the computed delta
distances and rotated about the pivot point. The translation and rotation results are displayed at the
bottom of the input screen.

Note

The coordinates shown in the survey editor of the translated survey will show the original
coordinates (not translated). The translated coordinates will show on the Project Points table, and
will be printed in the Project Points report.

Point Translation

5. On the survey map, the points will move (likely off the screen - press the Full Extents button to see them
again), but the DTM will not yet be moved. This is because the XYZ Survey editor is still open.

Wiy

Translated & Rotated
XYZ Points

Original DTM
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6. If the translation appears correct, then close the survey editor for this XYZ survey.

=] Kf%

7. Since the border of the original DTM no longer contains the translated survey points, the Excluded Points
error message displays, prompting you to fix the border. Choose the Generate Convex Hull option. A
revised DTM of the translated points will be processed. Press the Full Extents button again to bring the
survey map to the new DTM.

Excluded Points §|

Some border points have been deleted from the survey, or marked non-TIMable,
What would you prefer to do?

[ Generate Convesx Hull I J
)

[ Edit Border Manually ]

[ Edit Points Manually ]

8. You may edit the translation by pressing the EDIT key on the survey editor and make the necessary changes.
To remove all translation and rotation from the survey and return to the original coordinates, open the
translated XYZ survey, press the EDIT button on the survey editor screen, then press the CLEAR button on
the translation editor. After you edit or clear the translation, you will need to generate a convex hull border to
correct the DTM after you close the survey editor. The CANCEL button closes the translation editor without
saving changes.

Resulks
Translate Yalues: A¥ | 4500 AY | 5100 Caz
Rokate Yalues: angle | 13 Reqistration error

: Clear d

o
-

] [ Cancel ]

raear all Translation inputs, reskare points as surveyed, I

2.2, Station Offset Survey Input

Station offset surveys are entered manually as cross sections along a defined alignment.
2.2.1. Create a New Station Offset Survey

1. On the Project Info tab, press the NEW button next to the Surveys List.

Surveys
Mew
Jpen
Delete
Move Up

Maove Diawn

Redraw

22



Survey Engineering Tool

2. Enter the name of this survey in the popup window, and be sure Station Offset is shown in the Survey type
drop-down list. Click OK and the Station Offset Input Editor will open.

& Create New Data Set

1 Select a Mame for vaur survey:
A

| Waterwaﬂ |

Please select which bype of data set to create:

| Station/Offset v

[ o8 H Cancel ]

2.2.2. Station-Offset Survey Input Editor

The Station Offset Survey Input Editor opens with the Offset graph at the top and the cross section (offset) entry
table at the bottom, as shown below. Before sections are entered, an alignment is needed, as described in the
next section.

ﬁ, Orverviem & sample 5-0

Offset Graph

& minirmurn of bea offset points are required For graphing.

Graph for station offsets
(cross sections)

Station/Offset Survey Input Editor

Alignment: |Sim|:|le alignment v|

Enter: (&) Elevation ) Rod

Elevation 0.0

Diskance 0.00

Cross Section Entry Table

Select Station: | D+00 {1 of 1) |
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2.2.3. Alignments
There are two types of alignments in SET: Simple alignment and User-defined alignment.

Simple Alignment

Alignment: |Simple Alignment v|

When a new station-offset survey is opened, a simple alignment is assumed. The properties of a simple
alignment are as follows.

e  Starting station = 0+00
e Increasing stations oriented towards the North (zero degrees azimuth)
e  Straight alignment, without deflections or curves

e Beginning station centerline coordinates of X=0 and Y=0

If a simple alignment can be used, then you can simply begin entering cross-section data (see ‘‘Entering Offset
Data” below). However, if any of the above properties do not apply to your alignment, then you must define an
alignment.

User Defined Alignment

User defined alignments give full flexibility in defining the alignment, including defining the starting station,
beginning X & Y coordinates, and the ability to defined alignments with deflections or curves at any azimuth.

To begin an alignment, click on the Edit button. This will replace the Simple Alignment rather than add another
alignment to it.
A5 Built | Simple Alignment

& Overvigw B sample 50 =40
Alignment Preview
13%00
Alignment is drawn on the
Preview Screen as it's
being entered 90
— ;
e Pl Stations
0+00
original Ground | As Builk wﬂm
Alignment Mame: | Alignment: 1
Beginning Station: |D+DD | Increasing: |Yes v| First alignment segment
EntryMethod: (&) AnglefDistance () Coor 3 always defined by azimuth
Beginning X: | 1000.00 ingf: | 1000.00 |
Angle Type Angle Distance Curve Type Curve Value  To PI Station
@ 0.00 400,00 None 0.00 4+00
Detlection 45.00 500,00 Mone 0.00 9+00
Deﬂsctiun\ -45,00 400,00 Mone .00 13400
Pl Stations are added with or without curves
(angle types are azimuth or deflection)
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Enter the following information as it applies to your new alignment:

1.

Enter a new name for you alignment. The program will not allow you use the name simple Alignment.

. Enter a starting station for your alignment. Do not add the "+" symbol to the station; the program will do

this.

. Choose whether stations will be increasing or decreasing. They will be increasing by default (YES). If

decreasing, choose NO.

. Choose whether you will be defining your PI stations with angles and deflections from the starting station, or

by entering X & Y coordinates. Angle/Distance is the default.

. Enter the X & Y coordinates of the beginning of the alignment, if other than zero.

. Begin defining the alignment by entering the parameters that will define the next PI station. Note that the

first segment of the alignment must be defined by entering a starting azimuth (zero being north). Enter the
azimuth angle and the distance to the next PI station. No curves are allowed on the first segment of the
alignment. Note that angles are to entered in DD.MMSS format (for example, an angle of 45 degrees, 35
minutes would be entered as 45.35)

. Continue adding data to define subsequent points in the alignment. Angles can be either azimuth or

deflection. Deflection is the default angle type for the subsequent PI stations. The figure below illustrates
deflection angles.

alignment Previsw

13%00

0

Deflection Angles

0+00

Curves. Alignments can have straight line segments, or can be defined by curve data. Each curve may be
defined in one of several parameters; all of the other parameters will be computed. Note that the Arc Method
is used to define the curves in SET. Refer to the Engineering Field Handbook, Chapter 1 for definitions and a
full explanation of horizontal curves.
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Curve Types:
None
D = Degree of Curvature
R = Radius
T = Tangent
®Hadius point E = External
L = Curve Length

e None - no curve is simply a straight alignment to the next PI station

o Degree of Curvature - enter the degree of curve subtended by a chord of 100 feet.
e Radius - enter the radius of the circle that describes the curve (in feet)

e Tangent - enter the distance from the PC to the PI (in feet)

o External - enter the external distance from the mid-point of the curve to the PI

e  Curve Length - enter the distance along the curve from the PC to the PT

Once the alignment is entered, press the Accept button to save the alignment and return to the Input Editor.

Eeginning x: Eeqinning ¥:

Angle Tvpe Angle Distance Curve Type Curve Yalue  Ta PI Station
Azirmuth 0.00 400.00 Mone 0.00 4400
Deflection 45,00 500,00 Mone 0.00 3+00
Deflection -45.00 400,00 Mone 0.00 13+00

Editing and Deleting Alignments

To edit an existing alignment, choose it from the drop-down box and press the Edit button.

Alignment: |.0.Iignment1 v|

You may edit the alignment by changing the values directly in the table. To remove a segment of the alignment
(or to remove an extra row of data in the alignment screen), right-click and select Delete Alignment Station.
Insert an alignment station by right-clicking the row where the station is to be inserted, and select
Insert Alignment Station. A blank row will open in front of the highlighted row where you can add the
alignment information for the inserted station. Press the Accept button to save the changes, or the Cancel
button to go back to the Offset Data screen without saving any changes.
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Beqginning &: | 1000.0 Beginning ¥: | 1000.0
angle Type Angle Distance Curve Type Curve Walue  To PI Station
Azimuth 0,00 400,00 Mone 0.0o ++00
Deflecti 45 500.00 Mone 0.00 S+00
L horel ool 1300 |

£ -
To remove an extra line or delete
a leg of the alignment, right-click
on the row to be deleted and
choose Delete Alignment Station.

Beginning %: | 1000.0 | Beginning ¥: | 1000.0
Angle Type Angle Distance Curve Type Curve Value | To PI Station
Azimuth .00 400.00 Mone 0.00 4400
Deflection Mone 0.00 9+
ol ronel 000

To insert an alignment station,
right-click on the row ahead of
which the station will be inserted
and choose Insert Alignment

Station.
To delete the entire alignment, press the Delete button.
Eeginning &=: Beginning ¥: | 1000.00
Angle Type Angle Distance Curve Type Curve Walue | To PI Station
Azimuth 0.00 400,00 Mone 0.00 4400
Deflection 45,00 500,00 Mone 0,00 9+00
Deflection -45.00 400,00 Mone 0.00 13400 §

press this Delete button.

To delete the entire alignment,

Delete Accept
A

|Delete this slignment. "

2.2.4. Entering offset data

You have the option of displaying the cross sections in a single table, where only one section is displayed at a
time, or in a scrolling table that shows all the sections. The scrolling table is the default, but you can change this
default in the Station/Offset Survey section in Preferences. See the Preferences section in this user manual. The
two types are displayed below. The remaining screen shots and instructions show the Single Table method, with

comments added when using the Scrolling Tables.
wm. As Built

Alignment: |Align1

o o] (]

Enter: (& Elevation O Rod

Elevvation
Distance

0.00
0.00

Seloct Station: |0-+00 (1 of 1)

o] (=) ) )

Single Table display option of cross
sections. Only one cross section is
shown at a time. Choose the section to
display from the drop-down box.

DTM Import

mw‘ As Built

Alignment: [4lign

Elesation 0.00
Distance 0,00
Elesation 0.00
Distance 0,00
Eleweation 0.00
Distance .00

v] DTM Import

Enter: (3) Elevation () Rod

Scrolling Table display option of cross
sections. All cross sections are
displayed (with scroll bar when
needed). Click in the section entry table
to make it active.

Once the alignment is defined (or the simple alignment is used), begin entering cross section (offset) points.
Enter your point data using rod readings or elevations. Enter an HI elevation to compute cross section elevations
from rod readings. Use the Enter or Tab keys to advance through the table.
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ww‘ s Builk

Alignment: |.¢\Iignment 1

Enter: ) Elevation &) Rod
|
Elevation  0.00 ‘\ ot
Fuod 0.00 — X
Distarce 0.00 Enter offset point in either elevations or

rod readings. The height of instrument
is needed for rod readings.

Select Station: |0+00 1 of 1) v Delete

As you enter the offset data, the Offset graph will show the cross section. Note that a zero point is created after
each point is entered. You must delete this point when you are done with the section. Do this by right clicking
on the point (with either field active), and choose Delete Offset. The graph will now look correct.

ﬁ,,, Crvetiem &Y *sample 50 =0
Oifset Graph
1022 -
) ’_,_.-r—"’f—’
101.55
100.9 //
100.25 \\
Preview of Cross
- 9 Seiction gs offset
' / points are entered.
93,95 \ /
93.3 \ /
97.65 L
97.0 ¥

-45.0  -356  -262  -l6E 7.4 2.0 11.4 20.8 0.2 39.6 49.0

A zero point is automatically
generated, which will remain in the
section. Delete this point by right-
clicking and choeosing "Delete Offset"

MM‘ As Built
Aligrment: |Alignment1 vl

Enter: (&) Elevation O Rod

57.00 97,10 99,50 10070 10460 10220  NEN
0.00 3.00 10.00 15.00 30.00 49.00 U.DEM
< >

Select Station: |0+00 (1 of 1) v|
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To enter the next cross section, press the New button to the right of the Select Station field. (for the Scrolling
Table option, press the Add button which will create a new table to the scrolling list).

. P o e = .
T ST PP L e i et e e

m-m&i
Alignment: | Alignmeni: 1 w @@
Ener: (%) Elevation ) Rod

Elevation  102.00  101.20  100.50 99,60 97.20 97,00 m
Distance  -45.00  -28.00  -12.00 -8.00 ] 0.00

< >
Select Station: | 0400 (1 of 1) v ME]

Fill in the station of the next cross section. Do not add the "+" symbol to the station; the program will do this.

s

Enter station dstance (fest):
100

[ : i _-:armi
Continue entering cross sections. You can view each entered section by choosing the station from the drop-
down box.
mw‘ A5 Built
Aligrment: |Alignment1 v| DT Impork
Enter: (&) Elevation ) Rod
Elervation 0.00 Sort
Diskance 0.00 -
Select Stakion: | 14+00 (2 of 2) -
1400 (2 of 2) @ \
To view other cross
sections, choose from
the drop-down list.
Note

If you are using the Simple Alignment, the alignment will extend automatically to accommodate the
station distance. However, if you have defined an alignment, new cross section stations must be in
the range between the beginning and ending station (as defined in the Alignment Editor). Otherwise,
an error message will be displayed (sample message below). If you need to enter a station that is
before the beginning station or beyond the ending station of an existing alignment, then you must

first edit the alignment to lengthen it.

% Cannot add Offset Station

6 Cannat add Offset Statian.
An Offset Station exists bevond the end of the alignment!

The Offset Station distance is: 14400,

The length of the alignment is: 13+00.

Choose a different offset station distance or edit the alignment.
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As you enter sections in the Input Editor, the survey map will display the alignment and offset data, along with
the point information (you may need to press the FULL EXTENTS button to show the points on the map. Note
that this is not the DTM. The DTM will be generated when the input editor is closed for the survey.

[}
13300

2.2.5. Translation and Rotation of Station-Offset Surveys (with user defined
Alignments)

1. Station-Offset surveys can effectively be translated by modifying the Beginning X and Y coordinates of a
user defined Alignment . The survey can be rotated by changing the first Azimuth angle.

Note

Simple alignments cannot be translated or rotated. They, by definition, begin at coordinate 0,0 and
always have a zero azimuth.

Criginal Ground | As Built m
Alignment Mame:
Eeqinning Station: | 100.0 Increasing:

EntryMethod: (%) angle/Distance () Coordinates

Eeginning x: | Z00.0 Eeginning *:

| Translate a Station-Offset survey
by modifying the Beginning X & Y
coordinates of the alignment.

Rotate the survey by changing the
first Azimuth angle.

Angle Type Angle Di Curve Type Curve Value  ToPI Station
Azimuth 45.00 300,00 Mone 0.00 4400
Deflection -30,00 500,00 Mone 0,00 400

. If the translation appears correct, then close the survey editor for this Station-Offset survey.

m s0

. Since the border of the original DTM no longer contains the translated survey points, the Excluded Points
error message displays, prompting you to fix the border. Choose the Generate Convex Hull option. A
revised DTM of the translated points will be processed. Press the Full Extents button again to bring the
survey map to the new DTM.

X

Excluded Points

Some border points have been deleted From the survey, or marked non-TIMable,
What would vou prefer to da?

l

Generate Conves Hull

N J
Ty

[

Edit Border Manually ]

[

Edit Points Manually ]
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2.3. Radial Survey Input

Radial surveys are entered manually into the radial survey editor.
2.3.1. Create a New Radial Survey

1. On the Project Info tab, press the NEW button next to the Surveys List.

Supveys

[e

Delete
Move Up

Move Down

ikl

Redraw

2. Enter the name of this survey in the popup window, and be sure Radial is shown in the Survey type drop-
down list. Click OK and the Station Offset Input Editor will open.

s Create New Survey

| i ) Select a Mame For wour survey:

| Radial |

Please select which bype of survey to create:

| Radial v |

Ok H Cancel ]

2.3.2. Radial Survey Input Editor

The Radial Survey Input Editor opens as shown below. The Survey Settings for the entire survey are shown at
the top. In the center section is where the Instrument Setup data is entered. The bottom section is where the
Foresights are entered.

boovever B saperond  [ITEPIER—  Radial Survey InputEdior |
Survey Seftings
Survey Nams:
Zero ertical Ange Refereoce: Overall Survey Settings
_
Destonce Typs:

Bicksight Verlical Angles Allowsd.

Setups

Setphome:  [sewwt | [Ex ) [an )

Setup Type: il
K -
=l
Reference Azmuth ‘Backsight Rod:
H
Foresights.
Pt Name Foresight  Elevabion  Distare H. Angle: ¥ Angle  Descrip... *® Y Control ... Wishle Trnable

Foresight Entry Table
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Survey Settings

The survey settings affect the entire radial survey. The setting choices are shown and described below:

Survey Settings

®Survey Mame; l:l

Zero Yertical Angle Referencg
Distance Type
Backsight “ertical Angles Allowed:

Survey Settings
Survey Settings

Swrey |:|
@
— Zero Yertical Angle Reference ™ Harizon w

4 Dugtance Tyipd! Horizon
Dugtance Tyips: Tenith k
Backsight Vertical Angles Allowed:
hachanght Versical Anghes Aligweed g w

@ Distance Type:

Bmchanght Vertical Angies Aliowed [

1. Survey Name is as entered when creating the survey. The name cannot be changed here.

2. Zero Vertical Angle Reference refers to whether the zero degree reference for vertical angles points on the
horizon or points straight up (Zenith). Horizon is the default reference. Vertical angles are entered differently
depending on the reference chosen, as shown in the following schematic. Note that the default condition can
be changed in the Radial Survey section in Preferences. Refer to the Preferences section of this user manual.

0°
+VA
. S
o
Horizon Zenith
Zero Vertical Angle Reference

3. Distance Type refers to how the distance measurements are taken. The most common is Stadia distance, and
is the default. If the slope distance or horizontal distances were measured, then choose the appropriate type.
Note that the default condition can be changed in the Radial Survey section in Preferences. Refer to the
Preferences section of this user manual.

4. Backsight Vertical Angles Allowed asks the user whether or not vertical angles were taken on backsight
shots from TBMs or TPs. Using vertical angles on backsight shots is not normally good survey practice, but
is sometimes necessary. The default is No. Note that the default condition can be changed in the Radial
Survey section in Preferences. Refer to the Preferences section of this user manual.
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Initial Setup

The name of the first instrument setup type in a radial survey is always called the Initial setup. To enter the
specific instrument data and backsight data for the initial setup, press the Edit key.

Setupsz

Setup Name: [ Ediit w ]

First setup always "Initial’
p y Setup Type: Initil Press EDI'_[ _tc enter
data for Initial Setup

Instrument Crata Benchmark Diata
Reference Azimuth: I:I Backsight Fod: l:l

Revise setup
name if desired

Initial Setup “alues

Inztrumert Data Benchinark Data

X | &000.0 ( 3 'Elevation: 1000
( 2 )Y: 5000.0 Description: | Spike in 12" Oak
Reference Azimuth; Backsight Rod:

H: /
Enter Benchmark data and

Enter initial coordinates for the EE ST TR LT
Tt the benchmark.
first instrument setup, and the

reference azimuth.
4)
UOK ] [ Cancel ]

HREE

1. You may change the name of the initial setup if you wish.

2. Enter the X & Y coordinates of the instrument, and the reference azimuth. For instance, if you set the zero
azimuth of the instrument to magnetic north, then enter zero degrees as the reference azimuth.

3. Enter the Benchmark Data: the elevation and description of the benchmark, and the rod reading of the
Backsight shot taken on the benchmark.

4. Press OK to accept the Setup values for the Initial Instrument Setup.

Foresights table

Now, you are ready to enter foresights taken from the first instrument point. First, press the Add button, then
enter the foresight data. The point name is automatically incremented (P1, P2, etc), but you can overwrite the
name if you wish. Pressing the Tab key or the Enter key will advance the cursor to the next field. The elevation
and X & Y coordinates of each shot are computed as the data is entered.
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Foresight=

Pt. Marme Foresight | Elevation Diskance H. Angle ¥, Angle | Description kS ¥ Control Paint visible Tinnable

Pl (ﬂ 0.0 105.5 0.0 0.0 0.0 soono sooo.o [ | |

Enter the data for each foresight I

P SN S P Y S I S PN T DR S WS sl

Press the Add button to
start entering foresight

Delete Add

Point Attribute Checkboxes

1. Including Benchmark and Instrument Points on the Map - To include the initial benchmark and
instrument point on the map, you will need to enter them as foresight shots as shown below.

2. Control Points - If the survey involves more than one instrument point, then certain foresights will need to
be marked as control points. Control points are those locations that will be sighted from future instrument
points for either vertical or horizontal control. Examples are benchmarks, turning points, and instrument
points. Simply click the control point checkbox to mark points as control points. Uncheck the box to unmark
them.

3. Visible and Tinnable Points - You have the option to exclude certain points from the surface map by
making them invisible. An example might be a check shot on a benchmark that might clutter the map. You
also can make points untinnable, which means that they will be visible but will not be included on the DTM.
Examples are benchmarks and turning points that are not on the ground and could bias the contour map.
Uncheck the checkboxes to mark the points. Note that invisible points are automatically mark untinnable,
and conversely tinnable points must be visible.

Foresights

Pt, Mame Foresight Elevation Distance H. aingle ¥, Angle Description * s Control Poink Yisible Tinnable
1 ¥ 5.45 100,00 105.0 §9.3 0.0 TEM 1 5105.0 s000.92 b | o
2 @"‘* 5.7 99,75 0.0 0.0 0.0 IPA 5000.0 5000.0 ﬂ\ ] |
3 1.2 107.5 200.0 Q0.0 1.0 qrd 5199,94 soooo [ \ | ]
4 15.6 54.7 150.0 135.0 -2.0 qrd 5105.94 4e94.06 ] . | ] ;
5 8.5 97.0 275.0 225.0 0.0 qrd 4805.55 480555 [ 2 v v 3
& £.5 93.7 305.0 271.2 0.0 grd 4695.03 coo7 1 [ lll,-" | |
7 4.5 101.2 356.0 324,21 0.0 grd 4782.51 cegazs [ | |
] 12.3 93.19 497.0 142,25 0.0 IPE SI03.15 460614 ] v o ..ff
9592 | 4 00 | tPils41005 [4reeys fEl @]

b

@ Enter the TBM and instrument point as foresights to have them show on the surface map
@) Mark the control points as required for instrument moves (TBM, IP, and TP shots are common control points).

@) Uncheck points that should not be on the DTM surface that could interfere with the contours.

Deleting Foresights

To delete foresight shots, simply click on the row containing the foresight entry and press the Delete key.

Note

As you enter foresight shots, a new row is automatically generated with the next available point
number and with zero entries. If the previously entered foresight was the last to be entered in the table,
then this blank row should be deleted. This blank point will not show on the map or in the project
points list, but will remain on this input screen. Again, to delete this foresight, click on the row and
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press the Delete key. In the example below, if point P32 is the last point to be entered in this table, then
the blank foresight should be deleted.

Foresights
Pt. Mame Foresight Elevation Distance H. angle W, Angle Description k4 ¥ Contral ... Visible: Tinnable
pz9 5.6 100,99 0.0 0.0 0.0 IPE 5245.56 Soze.gz vl ] ]
P30 5.5 101.1 305.0 97.0 0.0 ard 5551.29 495965 [ v |
Pt 6.3 100.3 245.0 175.0 0.0 ard 526,91 478275 [ bl |
P32 9.8 96.8 278.0 105.3 0.0 grd 5516.45 405253 ] ] ]
P33 0.0 106.6 0.0 0.0 0.0 5245.56 sozegz [ ] ]
Pressing Tab or Enter after
entering a description
automatically adds a new row
Leaving this blank row does not cause problems for the next point.
with the DTM (as it did in the previous version). It
will not show in the points table and is not part of
the DTM, but will remain on this input screen.
It is recommended to delete this point by clicking
in the row and pressing the Delete button below.
< >

[ pelete | [ A ]

2.3.3. Instrument Move Types

Four types of instrument moves are supported by SET. With all of these methods, the horizontal orientation is
maintained throughout the survey.

1. North at Point The most common method is when the surveyor shoots a new point to where the instrument
will be moved. First, a turning point is shot to transfer elevation. Then the next instrument point is shot, and
the inner base plate of the instrument (horizontal orientation) is locked. The instrument is then moved to the
new point. By plunging the scope and aligning the outer base plate on the previous point the original
reference position for horizontal angles is maintained throughout the survey. The surveyor will then lock the
outer baseplate, unlock the inner baseplate, replunge the scope, then backsight on the turning point to
establish the height of instrument (HI) at the new instrument point. Now the instrument is ready to shoot
additional points (foresights). For those who are familiar with the Ohio SSRP program, this instrument move
was called “Orient on North from Predetermined Point (plunge).”

2. By Points This is similar to the previous method (instrument is moved to a previously surveyed point), but
instead of plunging the scope, the user may Zero the reference position on any existing point. In this case the
measured horizontal angle is not the typical north azimuth angle. In SSRP this was called “Previously
Surveyed Point with a New Orientation.”

3. One Point Resection This is where the instrument is set up on a random unknown point. The horizontal
reference angle is set via the compass to magnetic north. Then a known point is shot (horizontal angle and
distance). This provides the position of the instrument. The same point also serves as the turning point for
elevation, so shooting this point is treated as a backsight. In SSRP this method was called “North Orientation
with Instrument at a Random Point.”

4. Two Point Orientation This last method is similar to One Point Resection, except that distance and angle
are measured to two known points. The position of the new point and reference orientation are calculated
from these two points. Note that the second point is treated as a backsight so that the elevation can be
computed. In SSRP this method was called “2 Point Orientation with Instrument at a Random Point”.
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Adding Instrument Setups (Moves)

To add a new instrument setup, follow the steps below:

Setups

Edlit

J

Add

Setup Mame: [

Setup Type: Intial
Benchmark Data

Instrument Cata

MNew Setup Values
Yalues For the Mew Setup
Setup Mame:

Setup Type: | Morth st Point

Marth &1 Point Setup Walues By Paints
One Point Resection
Twva Poirt Resection
Instrumert Crata Backsight Data

Instrument Poirt Mumber:

ES
A
HI:

iiE

Enter the new
setup name.

Biacksight Point Mumber:
Backsight Rod:

Press Add to move to
new instrument point.

3

Choose the §
the type of in
performed in

etup Type for
strument move
the field.

For North by Point, you will choose the IP
where the instrument was moved, and the
peint to backsight on (these were marked as
control points during foresight entry).

6 Press OK
Q OH ] [ Cancel ]
Instrument Data
Instrument Point Mumber: |5 w
7 Instrument Data Backsight Data
R
@ 2 Instrument Point Mumber: Backsight Paint Mumber: |1
v. [ _ T
g X I:I Backsight Rod: 5
HE: l":r%/’/”" : g

1. Press the Add button in the Setups section of the Radial survey editor. The New Setup Values window will

display.

2. Enter a new setup name or accept the default name presented.

3. Choose the Setup Type that represents the method of moving the instrument performed in the field. The

Instrument and Backsight data to be entered will depend on the type of instrument move:

a) North at Point (shown above) - choose the point number that the instrument was moved to from the

drop-down list. This point was surveyed from the previous instrument location. Note that to be listed on
this drop-down list, the point must be marked as a control point in the foresight table when the point was
entered. Next, choose the Backsight point number, and the backsight rod reading. Then press OK. A new
Foresight table will be shown.
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b) By Points - for this instrument move, choose the point number that the instrument was moved to from
the drop-down list. Also, choose the Orient point number (where the instrument was set to zero
azimuth). Next, choose the Backsight point number, and the backsight rod reading. Then press OK. A
new Foresight table will be shown.

New Setup Values &|

“alues Faor the Mew Setup
Setup Mame: | IPC |

Setup Type: |Ely Points v |

Ty il S e To show up on these drop-down lists, the

points must have been marked as control

TS points on the foresight table.

Backsight Data
Instrument Point Mumber:

Backsight Point Mumber: |16 w
Crient Poirt Mumber:

Backsight Rod:

% [8178 ]
'
i Choose which point is
i I:I used as the turning point,
Choose which point the and the rod reading to
instrument was moved to, that point.

then choose what point was
used as the zero azimuth [
orient point.

ok |

Cancel ]

¢) One Point Resection - For this move, the instrument is set up at an unknown location, which will be
computed. You must choose the backsight point number from the drop-down list, then provide the rod
reading, distance, and horizontal angle from the instrument to the backsight point. Note that the zero
azimuth reference angle is assumed to be pointed to magnetic north for this instrument setup type. Then
press OK. A new Foresight table will be shown.

Mew Setup Values ['5_<|

Values For the Mewy Setup
Setup Mame: | IP DT |

Setup Type: |One Poirt Resection |

One Resection Pairt Sstup Walues Enter the backsight
peoint information

Instrument Data Backsight Data

Instrument Poirt Number: | oo | Backsight Paint Mumber: |22
Orientation: l:l Backsight Rod: | .12

L& |:| Backsight Distance: | 405

AE |:| Backsight Horizontal Angle: | 272

Instrument data is computed based
on the backsight point number
and information entered. Note that

the orientation is to magnetic T 1
north for the One-Point Resection.

Cancel ]
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d) Two Point Resection - Like the one point resection, the instrument is set up at an unknown location
which will be computed. The difference is that the instrument is oriented (zero azimuth) on a known
point instead of magnetic north. Choose this orient point from the drop-down box. Then, choose the
backsight point number from the drop-down list and provide the rod reading, distance, and horizontal
angle from the instrument to the backsight point. Then press OK. A new Foresight table will be shown.

New Setup Values &l

“alues Faor the Mew Setup
Setup Mame: | IPE |

Setup Type: |TWD Point Resection |+ |

Twwo Poirt Resection Setup Values Enter the hacksight
point data (point #2)

Instrument Data Backsight Data

Instrument Poirt Mumber: l:l Backsight Point Mumber:
Orient Pairt Mumber: |8 Backsight Rod:

M Backsight Distance:

W Backsight Horizontal Angle:

Hi:

e

. Instrument data
Choose the peint to is computed.

orient the instrument
on (zero azimuth).
This is point #1. [ o cance |

2.3.4. Survey Map

As the radial survey is entered, the points are displayed on the map. While the radial survey is open, the DTM is
not displayed. You may need to press the FULL EXTENTS button to see the survey.

e+ DBk b Sol b olrRe 0
Crawings
=[] Surveys
=[] Radial
Paints
Hames
Elevations
[=-[»] Ground Surface 9.?
Breaklines
Contour Labels 121 120 26 grd
Minor Cantours 7 ard 2
rd
Major Contours lﬂl g g.ﬁ 1.I]3 Q.ﬁ
Triangles 99 1040 1001001 221P3 241PD 25 gr 0
rd
Border . ag de F‘f 03 95 a3 grd e
Paints 6grd 3 ﬂmn%.ﬁﬁ'fli’ E . o1 ® . 27 grd
Aligrments a7 grd 21[' grd o 50rd 18 grd
=[] Sheet Data . o’ 16 TP€
" 5 grd » 906 151IPC 92
Grid 09 :’g d .
. ﬁfﬁ 19 grd
%  gPB 100rd
14 grd
94
78 *
e 11 0rd
12 grd
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To close the survey and display the contour map, click on the X on the survey name tab.

| i Civeryien | E Sample Project

Survey Settings
Survey Name: Click to Close

T N SR the Survey

Now, the survey map screen will display the DTM of the radial survey.
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Also, you can view the project points in X,Y,Z format by choosing the Project Points tab.

Project Info | Project Points

Paint Mame
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2.3.5. Visible and TINable Point Options
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You have the option to exclude certain points from the surface map by making them invisible. An example
might be a check shot on a benchmark that might clutter the map. You also can make points untinnable, which
means that they will be visible on the map, but will not be included on the DTM. Examples are benchmarks and
turning points that are not on the ground and could bias the contour map. Uncheck the checkboxes to mark the
points invisible or unTINable. Note that invisible points are automatically mark untinnable, and conversely

tinnable points must be visible.
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Tinnable

It's recommended to mark points unTINable or invisible in the original Radial survey editor, and not

the project points table.
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2.3.6. Translation and Rotation of Radial Surveys

1. Radial surveys can effectively be translated by modifying the X and Y coordinates of the Initial Instrument
setup. A Radial survey can be rotated by modifying the reference azimuth.

Edit Existing Setup Values &l

Mewy Yalues For the Setup
Setup Mame: | |

Setup Type:

Initial Setup Yalues

Instrument Data Benchmark Data

¥ | A000.0 Elevation: | 100.0
v: [ 50000 Description:
Reference Azimuth: | 0.0 Backsight Rod:

HI:

To translate and/or rotate a Radial
survey, simply editthe X &Y
coordinates and reference azimuth
of the Initial Instrument setup.

[ Ok, ] [ Cancel ]

2. If the translation appears correct, then close the survey editor for this Radial survey.

[Close]

3. Since the border of the original DTM no longer contains the translated survey points, the Excluded Points
error message displays, prompting you to fix the border. Choose the Generate Convex Hull option. A
revised DTM of the translated points will be processed. Press the Full Extents button again to bring the
survey map to the new DTM.

Excluded Points &|

Some border points have been deleted From the survey, or marked non-TINable,
wWhat would wou prefer ba da?

I Generate Conves Hul P l
0
[ Edit Border Manually l

[ Edit: Points Manually l

2.4. Saving Survey Projects

After the survey is closed, you can save the survey project by clicking on the X on the Survey Design tab.

ﬂﬂ Ceriiew _- *Sample Projeck X

Project Info | Praject Paints | Cut | Fill

Project Mame | Sample Project| Click to
Praject Desc. | Close Froject
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You will be prompted to save the Survey Design.

£ Save Resource

P ‘Sample Project’ has been modified. Save changes?
-

{ Yes H Mo H Cancel ]

The survey design is saved as an XML file using the name of the survey design when it was created. In the
example above, the Survey Design would be saved as Sample Project.xml.

Note

If you make changes to an existing survey, the change should trigger a flag that will prompt you to save
the changes when the project is closed. This flag is noted by a small asterisk next to the project name
on the Project Tab.

.ﬁ, Overview -Fc *<umple Project X

Project Info. | Project Pointd\ Cut / Fil|

The program will also save the settings in the Legend (see the Legend Layer Properties section below).

If you make changes that you wish to save, and the asterisk does not display, then be sure to save the file before
closing the project by choosing Save from the File menu (click on the Survey Design Tab first to activate the

File menu).
& Engineering Field Tools

Measure  Wiew  Window

Meww Waterway Manager
Mew Survey Manager

3 Close Survey

- /e SUryvEy

£ Saveds Survey B
ﬂ Export Survey

@ Prink Survewy

Exit:

2.5. Exporting Survey Projects

You can export the project points with one of five file extensions (.svy, .txt, .csv, .prn, or .pts). All formats
include the Point Name, X, Y, and Z coordinates, and the Description. All files are in the PENZD format. The
svy format is the SET standard point file format and includes the Tinnable and Visible data (true or false). Note
that if no file extension is provided, then the file will be saved as a .svy file.

Export Survey Engineering Tool Files @E
Saven | (3 Sample Project ¥ O ¥ -
»
o
My Recent
Documents

Deskiop

My Docurents
My Compuier

File riame Eupoeted pont ] v,
My Notwork | Save as type: * swy" bt cav.” o pls v Cancel

42



Survey Engineering Tool

3. Project Points Table

The Project points tab contains the project points table. The table compiles all of the points from all surveys in
the survey list for the current design. Radial and Station-Offset surveys are converted to X, Y, and Z
coordinates. Point data in the project point table cannot be edited from within the table; the survey from which
the points were entered must be opened to edit the points.

3.1. Table operations

Points in the table can be sorted, and points can be isolated to find them easier on the map when performing
other functions, like drawing lines, measuring, or adding breaklines.

3.1.1. Sorting

When a survey is entered or imported, the points are sorted in the same order as they were entered. The points
may be sorted by any of the fields by clicking on the column header. For example, clicking on the Y column
will sort the points in order of the Northing coordinate, from lowest to highest value. Clicking on the same
column again will sort the points the opposite way, from highest to lowest. Clicking a third time will return to
the default sort order (order of entry).

Upon reopening a survey design, after it has been saved and closed, the points in the project points table will be
sorted by the Point Name using an alphabetical sort.

Click on the column headers to sort the point data. This data is currently
sorted by the Y coordinate (Northing), in increasing order. Note the small
triangle in the header. I

J

.i,, Drapyiew W / =8
Praject Info | Project Points | Cut / Fill ¢

Point Mame % (Easting) Z (Elevation) Yicible: TIMable = Description -

49 5093.714 4555006 108.929 LSHLD

51 5074.544 4586.115 109.757 GRD

116 5152.054 4591,229 105.875 GRD

79 5136563 4597.015 103.485 RODDIT

115 5178.306 4900,79 105.777 FLDEDG

77 5125.055 4901065 108.569 DSHLD

75 5115.921 4901,27 108,86 GRD

45 5095353 4010.766 106.018 LSHLD

47 S085.96 4911.189 103464 RODIT

53 E062,01 4912,545 107,097 FE

54 5074.015 4914, 085 107.111 GRD
2 . 5136, 408 ., a015.318 101411 ! [] ROCIT N

3.1.2. Visible and TINable options
Note

Although you can exclude points from the DTM within the project points table, the changes will not be
saved. You must exclude the points using the survey editor where the point was entered. However,
excluding points in the project points table gives you immediate feedback on the surface map, and is
handy for trial and error situations where you need to see which points need to be excluded to make the
ground surface look correct. Once you find the points to exclude, go to the corresponding survey input
editor to mark the points unTINable or invisible.

To make a point invisible on the survey map, uncheck the Visible checkbox for the point. Note that invisible
points are also excluded from the DTM (the TINable checkbox is automatically unchecked).
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To exclude a point only from the DTM, uncheck the TINable checkbox for the point. The point will remain on
the survey map, but will not influence how the contours are drawn. It is common to exclude points that are not
on the ground (TBMs, for example) that would improperly influence the contours.

&Overview W =8
Project Info | Project Points |Cut,|'FiII

Point Mame % (Easting) Y {Marthing) Z {Elevation) Visible TIMable = Description 5

127 4532475 5100.715 90,645 FL

128 4501.562 5111.681 91,443 FL

129 4786.256 5111.743 91,474 FL

13 5112.815 5212.025 101,417 CLRD

[ —— 5 ] I I

131 4755.936 5096.759 93,687 FL

132 4749,312 5097.683 96,104 FL

133 4731.081 5094.863 97.12 FL W

134 4706.517 5090,739 97,192 FL
B T S, o S e R SR et o S MM‘AM*-&E—--#M S e

Note that you cannot make a point that is a border point unTINable. That is, all border points must lie on the
DTM. If you try, an error message will display as shown below. To remove a border point from the DTM, the
point must first be deleted as a border node (See section on Borders). Then you may make the point unTINable.

&% Point Is a Border Point

@ Unable to set this point as unTIMable, itis currently a border point.

Remember that you will also get this error message if you try to make a border point invisible because making a
point invisible also makes the point unTINable.

Also note that you cannot make a point that lies outside of the border a TINable point, since all points on a
DTM must be within the defined border. An error message will be displayed, as shown below.

& Unable to set this point as TINable

@ Unable to set this point as TINable, it is outside of the border,

3.1.3. Isolate

You can selectively show certain points on the surface map that have the same Point Name or Point Description,
turning all others off. This can aid in creating borders, breaklines, and adding drawing elements. For example, if
you describe all survey shots taken of the left bank of a stream with an LBK description, then you can isolate
and only display those points. In this way, it is easier to connect these points to form a breakline.

Isolate Paints

Name| H Set ]

Description | LEK] [ set |

To isolate points:

1. Enter the Point Name or Description by which to isolate the points. The isolate function will only work on
the Name or the Description, not a combination of both.
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2. Click the Set button next to the corresponding entry to cause the map to display only the points with the
entered name or description. Be sure the points are turned on in the Legend.

3. All points that contain the string of letters entered will be displayed. For example, if the user isolates by
simply entering "L" as the description, all points that have an L in the description will be displayed (LBK,
LANE, FL, INLET, etc)

4. To again show all points on the survey map, clear the entry box for the Point name or Description (highlight
the entry and press the Delete key) and press the Set button again.

3.1.4. Copying Points in the Points Table

There is a Project Points report that lists all the points in the survey design. See the Reporting section for details.
However, you can also copy and paste all or selected rows by following the instructions below:

Highlight the points you want printed, then copy and paste into another program to print the list. Do this by
highlighting the first point you wish to include, then hold the Shift key and click on the last point to be included
(you may also selectively include points by using the Crtl key). Then, right-click within a highlighted area and
choose Copy xx rows. You can then paste into Excel or a text editor and print the list.

Project Info | Project Poinks | ut  Fill |

Poink Name ¥ (Easting) i {Morthing) Z (Elevation) Wisible TIMable = Description |
= I | I
E = I | I
B @ o |
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1 I |
1 I 1 I =

o I ) T
] 1 I ="

B B e
g Gl lrome ]

B Em e

S
= Copy 377 o

S
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7 I I e
stoss [@] @] [rioems |
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4. Ground Surface Map

The ground surface is a composite Digital Terrain Model (DTM) of all of the surveys in the survey manager.
The DTM is generated when the survey(s) are closed within the survey manager. You can change the
display of the map by turning layers on and off in the legend and by changing layer properties. You can also edit
the DTM by adding or deleting border nodes, and by adding breaklines. However, you must open the original
survey to edit any of the point data. Refer to the following sections for editing the ground surface map display
and for making adjustments to the DTM.

s Engineering Field Toals (2.0,2.6)

BB Rl ¢ B eols Ao w A& "0 Rowwn | Poaesne i
Fropect I | praject Pt | Cut (Al

e Blosh Tnformator

Project Name | £ ample Survay
Practice | 1esung
Location | e Cube

Desgred By | jnatx Date [ 3012005

[ R Pre— Date | 1o01/200%

Checked e chacked Date | 10/01/200%
[ pe—— Date | 10/01,/z00%

Projact Information
Desorplicn | ooty horzunktal topography

%
survey

g

[nlets

Survey Design Window

Ground Surface Map

Unite: Samt

4.1. DTM Basics

The following sections will introduce the concepts of the Digital Terrain Model and related terms to understand
how SET represents the ground surface from a collection of points.

4.1.1. Concepts

A Digital Terrain Model (DTM) is a representation of a surface consisting of point data — the ground surface in
this case. The DTM is based on the construction of a TIN, or Triangular Irregular Network The TIN is a
mesh of irregularly shaped, non-overlapping adjacent triangles connecting all points in the survey that are to be
included in the DTM (what are referred to as TINable points in the program). Surveyed points that are not
actually on the ground should be marked not TINable. Three neighboring TINable points connected to form a
triangle represent one triangular face on the DTM surface. Contours are calculated by interpolating between
each pair of points in each triangular face.

The DTM engine within SET first creates a default border around the TINable points. This default border is
referred to as a Convex Hull border which is the shortest path around all the points. It is as if a lasso was thrown
around all the points and the rope was pulled tightly. All the adjacent points around the outside of the survey
that the rope touches are joined by straight-line segments to form the convex hull border. This border might
include areas in which the surface is undefined (not included in the TIN triangles). Therefore, after the convex
hull is computed, the border is processed further to pull the border inward until all area within the border is
contained within the TIN triangles. To summarize, the DTM shown on the map display consists of a border that
contains all of the TINable points, a triangular network (the TIN) that connects all of the TINable points, and the
contour lines.
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There are two Rules that must be followed before the DTM engine can process the map:
e There can be no duplicate TINable points

e All TINable points must be contained within the currently defined border (this also means that all border
points must also be TINable points).

4.1.2. Default DTM

When a survey is entered or imported for the first time, the program will check for duplicate points (two or more
points with the same or nearly the same horizontal coordinates). Points are considered duplicate if the horizontal
distance between them is less than 0.2 ft. Only the X and Y coordinates are considered when making this test. If
there are duplicate points in the survey, an error message will display the sets of duplicate points and give you
the chance to mark which point is to remain TINable while the others are marked invisible (and not TINable).
Next, the default Convex Hull border will be generated automatically. Finally, the TIN triangles and contour
lines are generated and displayed. The default ground surface has now been created. A portion of an example
DTM is shown below:

Border

e

One
/ Triangular
Face

Py
N

Triangles /\\

s

e
()

Points %},

Contours

4.1.3. Modifications to the DTM

There are two types of modifications to the ground surface DTM:

e  The first is not really modifying the DTM itself, but simply how the DTM is displayed on the screen and
on the plot of the map. Examples are whether to display the triangles, point elevations or descriptions, the
contour line interval, and the border among many other settings. These are each displayed on their own
map layer and are controlled in the Legend. Refer to the Legend section of this user manual for
information on how to control the layers.

e The DTM itself can be modified so that it better represents the actual ground surface. The DTM engine
makes certain assumptions when it first creates the border and TIN, which may not be a true
representation of the ground. Examples of changes that can be made to modify the DTM are adjusting the
border to avoid contouring areas not part of the survey, adding breaklines to change the triangulation to
follow actual slope breaks, and excluding non-ground points from the DTM. Editing Borders and Adding
or deleting breaklines are covered in the Map Toolbar items under Ground Surface Map section of this
user manual. Refer to the Survey Input section of this user manual for excluding individual points from
the DTM.

As modifications are made to the DTM, it is updated automatically. However, if changes are made that causes
TINable points to lie outside of the border, then the DTM engine is disabled until the errors are corrected. When
the DTM engine is disabled, triangles and contour lines are not displayed. Two of the most common changes
that will disable the DTM engine are:

e Adding or deleting border nodes that cause points to be outside of the modified border.

e  Marking points TINable that lie outside of the current border.
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4.1.4. Correcting DTM Errors

If the DTM is disabled (the triangles and contour lines do not display on the map), then you must correct the
error that caused the problem. This involves either modifying the border to include all TINable points, or
marking points outside of the border as not TINable. If it’s not obvious to you what caused the problem, then
you can press the REDRAW button to force the DTM to process and the following error message will appear.

SuUrveys

Impork

e
Cpen
Delete
Move Up

Mave Davn
N

Redraw

Excluded Points @

The current border does not include all points,

TiNable points outside
the border caused this
error message when
[ Generate Conves: Hul ] processing the DTM.

What would vou prefer o da?

[ Edit Border Manually ]

[ Return to Survey Editor ]

103.0

104.9 Border

DTM disabled
(nol|triangles & contours)

You are given three choices:

1. Generate Convex Hull: This will delete the current border and create a new convex hull border around all
TINable points. The TIN will be created and the contours drawn.

2. Edit the Border: This gives you the opportunity to modify the border by adding or deleting border nodes.
Pressing the REDRAW button again will check the border edits to determine if a valid DTM can be
generated.

3. Edit the Survey: This gives you the chance to mark TINable points that lie outside the border as not
TINable. Pressing the REDRAW button again will check the point edits to determine if a valid DTM can be
generated.

If repeated attempts of editing the border do not result in a valid DTM, it is best to start over by choosing the
Convex Hull option. When you edit the border from a valid condition, you will receive immediate notice if the
edit would result in a point being outside of the new border. Changing the border in small steps should help you
to find the offending point.
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4.2. Map Toolbar

The Map Toolbar is the horizontal strip above the map window that, when activated, provide various tools to
view the map, measure features, modify the DTM, and add drawings. Refer to the following explanations for
each toolbar button function.

BeaehBiclcp vl b ollrK¢

4.2.1. Map Viewing Toolbar Buttons

S & & B

This section describes the four methods to view the survey map.

4.2.1.1. Full Extent
hs‘\l

The survey map can be reset to its full extent to show all the points by pressing the Full Extent button on the
toolbar. The survey map will be centered in the map display area of the screen.

Note that if map sheets are defined, the full extents button will include all the map sheets in the map display,
whether the map sheets are turned on or not.

The full extents will include a buffer area between the edge of the map and the edges of the map screen. The
default buffer area is set at 10%. This buffer area can be increased or decreased in the Mapping section of
Preferences.

4.2.1.2. Zoom In

You can zoom in to a smaller area of the survey to show more detail by clicking the Zoom In button on the
toolbar. The Zoom In function will remain active until the button is clicked again, or if the Zoom Out or Pan
functions are activated. You may press the Full Extent button at any time while the Zoom In function is active to
reset the survey map without leaving the Zoom In function. You can zoom in using two methods:

e Clicking once with the left mouse button will zoom in a predetermined amount and will center the map
on the cursor location when the button was clicked.

*  You may define the zoomed area by drawing a zoom window. Click and hold the left mouse button, then
drag the cursor in any direction to draw the zoom window. When you release the mouse button, the
survey map will be zoomed to the window.

Note

You can also use the mouse’s scroll wheel to zoom in by simply scrolling the wheel towards the screen.
Note that a toolbar button must be clicked before the wheel scroll will become active.

You can zoom out to show more of the survey map by pressing the Zoom Out button on the toolbar, then
clicking on the survey map with the left mouse button. The map will zoom out a predetermined amount,
centered on the cursor location. The Zoom Out function will remain active until the button is clicked again, or if

the Zoom In or Pan functions are activated. You may press the Full Extent button at any time while the Zoom
Out function is active to reset the survey map without leaving the Zoom Out function.

Note

You can also use the mouse’s scroll wheel to zoom out by simply scrolling the wheel away from the
screen. Note that a toolbar button must be clicked before the wheel scroll will become active.

4.2.1.3. Zoom Out
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4.2.1.4. Pan

$

Selecting the Pan button from the toolbar will allow you to move the survey around on the display. To pan, click
and hold with the left mouse button, then drag the survey to the desired position and release the mouse button.
The pan function will remain active until the button is clicked again, or if a zoom function is activated. You may
press the Full Extent button at any time the Pan function is active to reset the survey map without leaving the
Pan function.

The survey map will automatically pan in any of the four directions. When the cursor is placed close to a map
edge, the survey map will start panning after a short delay.

Note

You can use the mouse’s scroll wheel to zoom in and out while the Pan button is active. Do this by
simply scrolling the wheel towards and away from the screen. The map will scroll in or out using the
current location of the mouse pointer as the center of zooming action.

4.2.2. Border Toolbar Buttons

The border tools allow the user to add and delete border nodes from the border, most commonly to prevent the
program from contouring areas that were not surveyed.

% B
4.2.2.1. About borders

The border is defined as the outer extent of a DTM. All points contributing to the DTM (TINable points) must
be within the border. When a survey is brought into the program, a default border is assigned to the survey. This
default is called a “convex hull” border which is the shortest path around all the points. It is as if a lasso was
thrown around all the points and the rope was pulled tightly. All the adjacent points around the outside of the
survey that the rope touches are joined by straight-line segments to form the convex hull border. This border
might include areas in which the surface is undefined (not included in the TIN triangles). Therefore, after the
convex hull is computed, the border is processed further to pull the border inward until all area within the border
is contained within the TIN triangles. By default, the border is shown as a black line around the perimeter of the
survey. You can change the color or weight of the border in the Drawing Properties window.

Due to the convex hull approach, there are instances when the shape of the area surveyed contains concave areas
that were not actually surveyed, but are included in the border and therefore contain contours. In the example
below, a large concave area contains contours where no survey data was collected, so these contours are most
likely not accurate. This is due to the default convex hull border that connects the outside points with straight
lines. The two circled points are border points in the default border for this survey.

To eliminate these erroneous contours, the border must be modified by adding border points between the two
circled points that were selected automatically by the program. As a result, no triangles will be drawn beyond
the border, therefore the contours will be eliminated.

Black line is the border
This concave area contains contours ’l

where no survey points were collected
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4.2.2.2. Add border nodes

%

To add a border node:

1.

Zoom to the area so all of the proposed border nodes to be added are visible. Pressing the Pan or Zoom
buttons will interrupt the process of adding border nodes.

. Click the Add Border Point button. Note: The snap-to-point function will turn on automatically.

. Border points must be added between two existing adjacent border points. Existing border points will have a

red dot when they are highlighted by the cursor. Move the mouse to locate the first border point.

. Click on the first existing border point. It will change from red to green.

. Click on points that should be included in the new border. (Refer to image.) As you add points, yellow dots

will appear at the new proposed border points, and the proposed new border will show as a blue line.

. Finish by clicking on the second existing border point (adjacent to the first existing border point). The second

existing border will highlight in red. The program will process the new border.

. Click on the Add Border Point button again to stop adding border nodes.

Note

The program will pan in any of the four directions. When the cursor is placed close to a map edge, the
survey map will start panning after a short delay. You can also use the mouse scroll wheel to zoom in
and out to aid in adding the border nodes. And, you can change the size of the map window by sliding
the divider on either side without interrupting the border edits.

First, click on this Then click new border Finish by clicking on this
border point. points along the edge original border point.
of the survey.

This is the result, where the erroneocus 108.1
contours are eliminated. The added
points are now part of the border,

which is shown as a black line.

Py'}//’rl‘g?$’; A '?/:’.ﬁ 2 _.-—-";:
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The program will verify that you inserted the new border points between two original adjacent border points. If
not, an error message will appear.

e The new points must be added between adjacent border points.

[ox]

Also, the program will let you know with a warning message if any survey points would lie outside of the newly
proposed border. Ordinarily, you would not want to leave points outside of the border because those points will
not be part of the DTM. If you want to be sure those points are included in the DTM, answer No to the warning
message and start over. The program will allow you to exclude these points from the DTM if you choose
(answer Yes to the Excluded Points warning message). However, the DTM will be disabled and the triangles
and contour lines will not display. In order to fix the DTM, you must open the survey editor and mark the points
outside of the border as nonTINable. Closing the survey and pressing the REDRAW button next to the surveys
list will check the point edits to determine if a valid DTM can be generated. Refer to the Correcting DTM Errors
portion of the Ground Surface Map section of this user manual.

You can include points outside of the border into the DTM again by adding them as border point.

If no errors are detected, or if you have chosen to exclude points outside of the border from the DTM, then the
survey map will be updated to eliminate all triangles and contours outside of the new border.

This point would
be outside of the
proposed new

border.

Continuing with the new border
will cause an error in the DTM,
so the contours will disappear.

Fix the DTM by opening the —__,10.2'?
survey and marking this point as
nonTINable.

1034 a0.q

=]

a7 .5
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4.2.2.3. Delete border nodes
%

Border points can also be removed. This is usually caused by accidentally adding the wrong point as a border
node.

To delete a border node:

1. Click the Delete Border Point button. Note: The snap-to-point function will turn on automatically.

2. Move the cursor to the border point that you wish to remove. Note that existing border points will have a red
dot when they are highlighted by the cursor.

3. Click on the point to delete it from the border. The program will adjust the border and revise the DTM. The
program will connect the closest two border points on either side from the border point being deleted. Ensure
that the resulting border is correct for your survey. You may need to adjust the border further by adding
and/or deleting other border points.

4. Click on the Delete Border Point button again to stop removing border points. : The program will pan in any
of the four directions. When the cursor is placed close to a map edge, the survey map will start panning after
a short delay. Zooming will interrupt the deletion of border points.

Note

The program will pan in any of the four directions. When the cursor is placed close to a map edge, the
survey map will start panning after a short delay. You can also use the mouse scroll wheel to zoom in
and out to aid in adding the border nodes. And, you can change the size of the map window by sliding
the divider on either side without interrupting the border edits.

4.2.3. Breakline Toolbar Buttons

The Breakline tools allow the user to control the way the program contours the points on the map by adding
breaklines at breaks in slope.

(] [ ]
io lie
4.2.3.1. About breaklines

Breaklines are lines added to the surface model to control how the triangles will be drawn, and therefore how
the contours are represented. Breaklines are used to indicate discontinuity and to show a break in the slope.

Four points will form two adjacent triangles, which can be joined in two ways. Sometimes, the program will
create the two triangles that result in contours that do not properly represent the actual field.

In the example below, four points are shown with triangles. The two circled points represent channel centerline
points. The program did not connect the centerline points, rather it connected points across the channel,
resulting in contours that do not make sense for this area. (The program will generally choose the shorter length
to connect the four points to form two triangles). To fix this situation, add a breakline that connects the two
channel points. Breaklines force the program to place the leg of the triangle on the breakline. Triangles can
never cross breaklines. The second set of diagrams below show the corrected contours as a result of the added
breakline.
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L e Leg of triangle connecting
Wrong points .
%t Adding a breakline to

force triangle leg here ...

The example below is the same survey, but showing more area. The first diagram shows the triangles and
contours as assumed by the program. The circled points are the channel centerline points. In the second diagram,
breaklines were drawn to connect all the centerline points. Also, breaklines were drawn to connect the left bank
points and to connect the right bank points. The resulting contours better represent the actual ground surface.

Before ...

Centerline channel

After..

95,5 Left bank breakline

Centerline breakline

Right bank breakline

/\

It’s important that survey shots be taken in the field at abrupt changes in slope. These points can then be used to
create breaklines at those locations where the program incorrectly draws the triangles.
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4.2.3.2. Add breaklines

To add a breakline:

1.

Click on the Add Breakline button on the toolbar. Note: The snap-to-point feature will be turned on
automatically.

. Click the first point to begin adding the first breakline segment.

. Click the second point. The added breakline will be drawn in the color set in the Drawing Properties for

breaklines (default is green).

. Click additional points to add segments to the breakline. The triangles and contours will be updated as

segments are added.

. Double-click the final point to end the breakline.

. Repeat steps 2-5 for additional breaklines. Be careful not to cross breaklines. This will generate an error

message.

. Click the Add Breakline button on the toolbar to stop adding breaklines.

Note

The program will pan in any of the four directions. When the cursor is placed close to a map edge, the
survey map will start panning after a short delay. You can also use the mouse scroll wheel to zoom in
and out to aid in adding the border nodes. And, you can change the size of the map window by sliding
the divider on either side without interrupting the breakline edits.

Tip

The Isolate function can aid in creating breaklines. You can have the program only display (isolate)
points that have the same Point Name or Point Description. For example, if you describe all survey
shots taken of the left bank of a stream with an LBK description, then you can isolate and only display
those points. In this way, it’s easier to connect these points to form a breakline. To isolate points,

choose Edit Points from the Edit menu. The lower left portion of the Survey Data window is where you
can enter the point name or description.

|zalste Points

Description LBH

In this example, LBK is entered as the description to isolate points by. Clicking the Set button next to
the entry will cause the map to display only the points with an LBK description. Be sure Point Markers
are turned on in the Features Visibility window. To show all of the points again, clear the Isolate Points
entry boxes (highlight the entry and press the Delete key) and press the corresponding Set button again.

4.2.3.3. Delete breaklines

ie

To delete breaklines:

L.

Click on the Delete Breakline button on the toolbar, or choose Delete from the Breakline menu. Note: The
snap-to-point feature will be turned on automatically.
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. Move the cursor close to one of the points that are part of the breakline, and any breakline segments

connected to that point will be highlighted in red.

. Click a highlighted segment to delete it. The triangles and contours will be updated with each deletion.
. Repeat steps 2-3 to delete additional breaklines.

. Click the Delete Breakline button again to stop deleting breaklines.

Note

The program will pan in any of the four directions. When the cursor is placed close to a map edge, the
survey map will start panning after a short delay. You can also use the mouse scroll wheel to zoom in
and out to aid in adding the border nodes. And, you can change the size of the map window by sliding
the divider on either side without interrupting the breakline edits.

4.2.4. Measurement Toolbar Buttons

There are 3 measurement tools in SET:

e Measure Line Tool - a tool to measure distances between two or more points
e Measure Area Tool - a tool to measure the area of a user defined polygon

e Stage Storage Tool - a tool to compute a stage storage table of a set of contours that represent the pool
area of a dam or dike

b ©

4.2.4.1. Measure Line Tool

P

The Measure Line tool will determine distances between two points or multiple points selected in a series. TO
measure between surveyed points, turn on the Snap-To-Point function.

To measure a line:

L.

First, zoom to the area of interest on the map display where distances will be measured. Pressing the Pan or
Zoom buttons will interrupt the measurement tool.

. Click on the Measure Line button on the toolbar. The Snap-to-Points feature may be turned on or off during

the measurement process without disrupting the measurement.

. Click once on the left mouse button to start the line. Move the cursor to draw the first line segment.
. Click at the desired location to complete the first measurement line segment.

. Click at additional locations to add more segments. You can measure along a series of points. As you draw

the line segments on the screen, the Status Bar at the bottom of the screen will display the total straight line
distance measurement in feet.

. Double-click on the last measurement point to end the measurement. The total line length will be displayed

on the Status Bar.

. Repeat steps 3-6 to measure another line.

. Click the Measure Line button to exit the Measure Line tool.
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Note

The program will pan in any of the four directions. When the cursor is placed close to a map edge,
the survey map will start panning after a short delay. You can also use the mouse scroll wheel to
zoom in and out to aid in adding the border nodes. And, you can change the size of the map window
by sliding the divider on either side without interrupting the measurement.

4 GRD - 120 FL

215 GRD If snap-to-point function is
active, measurements are
between survey points

(current point highlighted 163 LB
with blue dot)

“

198 GRD 2 121
/ 197 GRD

Measurement line shows in .
yellow as you draw line ® 165 GRD

170LB

Length of 3-segment line is .
shown on the status bar. 166 GRD

196 GRD
ing) S022.704 % (Morthing) 4972925 MName: 164 Description: LB Elevation: 93.487

Units (%) Feet

Length: 65.72) Click again, or double click to end the Iine.h__
Hint shown here

4.2.4.2. Measure Area Tool
The Measure Area tool will determine the area of a polygon described by at least 3 points. To measure the area

defined by surveyed points, turn on the Snap-To-Point function.

To measure area:

1. First, zoom to the area of interest on the map display where areas will be measured. Pressing the Pan or
Zoom buttons will interrupt the measurement tool.

2. Click the Measure Area button on the toolbar. The Snap-to-Points feature may be turned on or off during the
measurement process without disrupting the measurement.

3. At the starting point for the measurement, click once with the left mouse button to start the area.
4. Click to add straight line segments to the polygon. A closed polygon is measured with each click.

5. As you draw the polygon on the screen, the Status Bar at the bottom of the screen will display the total area
measurement in square feet.

6. Double-click on the last measurement point to end the measurement. Note the final area of the polygon in the
status bar.

7. Repeat steps 3-6 to measure another area.
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8. Click the Measure Area button again to exit the measure tool.

Note

e The program will pan in any of the four directions. When the cursor is placed close to a map edge, the
survey map will start panning after a short delay. You can also use the mouse scroll wheel to zoom in and
out to aid in adding the border nodes. And, you can change the size of the map window by sliding the
divider on either side without interrupting the measurement.

e Take care not to cross lines defining the polygon; unpredictable measurements will result.

Measurement line shows in o

ellow as you draw the polygon. 163 LB g
y y polyg \ 145 GRD
198 GRD c 121FL
197 GRI:
. 165 GRD
164 LB

If snap-to-point function is
active, measurements are

between survey points —— ®

(current point highlighted 170 LB
with blue dot) . [%
166 GRD
-
196 GRD
:qrea of the polygon is shown 167 LB
in the status bar.
Units @ Feet ingy S097.G25 Y (Morthing) 4930034 MName: 170 Description: LB Elevation: 93.530

Area: 75247 JClick again, or double click to end the area.

4.2.4.3. Stage Storage Tool

The Stage Storage tool can compute a table of surface areas and volumes of storage for a set of contours that
represent the pool area of a dam or dike.

Perform the following steps to perform a stage storage computation:

1. First, you should draw a polyline to mark the centerline of the dam or dike ("cutline"). This will help in
identifying where the centerline is while you perform the operation and afterwards. Enlarge the map display
and zoom in or out to display the entire area for computation. Using the zoom or pan controls will cancel the
operation. You should also turn off layers that might clutter the map display. Be sure contour lines and labels
are turned on and that your contour interval is what you wish it to be. Only visible contours will be included
in the computation.

2. To start, click on the Stage Storage button on the toolbar. When you do, the status bar at the bottom of the
map screen will guide you with hints.

3. First, define one end of the "cutline". This is the centerline of your dam, and the contours will be "cut off" at
this line to compute areas. Be sure that you start the cutline high enough to be above the highest contour line
to be included in the computation. Click on the start of the cutline.
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. Now, click on the other end of the cutline. Again, be sure to be high enough to include the highest contour

line. After you click this second point, the cutline will show in purple.

5. Now, click on all the contour lines that you want to be included in the stage storage computation. Be sure to
click the contours on the upstream side of the cutline. As you click on the lines, purple dots will appear. If
they're not exactly on the line, that's okay.

e You can click anywhere on each contour line (again, upstream of the cutline)

e  You don't need to click on the contour lines in order. If you miss one, just go back and click it.

e Ifyouclick a contour that is above the cutline, it will be ignored in the computation.

e Double click on the last contour line. If you already picked your last line to be included, then double-
click anywhere to end this step.

6. The process now prompts you to define islands on the upstream side of the cutline. Islands are depicted by
closed contours. Islands will reduce the available storage in a pool area. If you have closed contours, then
click on all the contour lines that define the island. Island contours will show as a blue dot. Double-click to
end. If you do not have closed contours, then double-click anywhere to end the computation.

7. The stage storage computation results show as a pop-up window. The stage storage table is also copied to
your system clipboard so you can paste into a document. At present, there is no Stage Storage Report within

SET.

8. Click on the Stage Storage toolbar button again to end the feature.
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Stage Storage Computation

1. Suggest first adding a polyline to represent the centerline of the
dam/dike. This will aid in locating the stage storage "cutline"
during and after the computation.

Also, turn off clutter on the map display. Leave the contours
turned on.

2. Click the Stage Storage button in the Map toolbar.

3. Click on cne end of the “cutline” (centerline of dam). Be sure to
click above the highest contour line you want to include in the
calculations.

4. Click on the other end of the cutline, at the other end of the
centerline. Again, be sure you're above the highest contour line of
interest. A purple line will mark the cutline.

5. Now, click on all the contour lines that you want included in the
stage storage computation. Click them one by one, and double-
click on the final contour. Purple dots appear on the contours.

a. You can click anywhere along the contour line, and you don't
need to click them in any order.

b. If you click a contour that is above the cutline, then that contour
will be ignored in the computation.

c. If you forget to double-click on the last contour, and you've
already clicked on all the lines, then simply double-click anywhere
to end.

6. Finally, if there is an island (closed contours) upstream of the
cutline, then click on all the contours that describe the island.
Blue deots appear on the island contours. Double-click to end.

7. The stage storage computation table will appear. Note that the
table is also copied to the system clipboard se you can paste into a
document.

8. Click the stage storage button to end.

The resulting stage storage computations show as a table in a pop-up window, and are copied to the system
clipboard. Press the OK button to close the window.

Note

If you accidentally click too many times, and the calculation window disappears, it is still on your
desktop, but is just under the SET program window. Simply minimize SET and you will see the
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calculation window. You must close this window to continue, so if it disappears and you try to do

something else in SET, it seems as though SET is locked up. Instead, it is just waiting for you to click
the OK button, but it is hidden under the SET program window.

Stage Storage Calculation

i (These results are also available on your system clipboard)
\‘) Elesvation {ft) Surface Area (sqft)surface Area (acres)vol (ac-faccumulated Yolumelac-Ft)

95.0 188,00 000 0,00 0.00
96,0 360,33 0.01 0.01 0.01
97.0 963.83 0.0z 0.0z 0.0z
93.0 6,952,03 016 0.09 011
99.0 13,963,258 0.32 0.24 0,35
100.0 22,150,236 0.51 0.41 0.77

4.2.5. Draw Toolbar Buttons

There are 6 tools to draw features on the survey map. You can draw circles, points, arcs, lines, rectangles, and
add text. There is also a "Draw Select" button to select and move existing drawings on the map.

ols Pl lrR

4.2.5.1. Adding and Naming Drawings

Add drawing items to the map by using the drawing tools which are accessible on the drawing toolbar. Each

drawing must have a unique name. Once drawn, a dialog box will pop up to name the drawing. Refer to the
description of each drawing object below for instructions on how to draw the objects.

Drawing Name f'5_<|

Pravide & unique name For this drawing.
| silo |

Note

You may use the snap-to-point function to connect drawing objects to surveyed points.

4.2.5.2. Change Drawing Properties

To change the properties of a drawing, right-click on the name of the drawing in the legend underneath the

Drawings heading and select Properties. Refer to the descriptions below for each drawing for a description of
their associated properties.

= [¥] Drawings |
Barni m Layer Properties g]
5.l Delete
= Uy Eys
=[] Radial Line Properties
Line tWidth [z V]
2 %
-
/’ Line Calor
Sample properties
for a circle drawing.
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4.2.5.3. Deleting Drawings

To delete a drawing, right-click on the name of the drawing in the legend underneath the Drawings heading and
select Delete.

B Drawings
]S | .
Biarr Laver Properties
= SUrvEYSs
= [w] Radial

4.2.5.4. Draw Circle

Circles are drawn from the center, outwards. To draw a circle, select the Draw Circle tool so that it is
highlighted then move the mouse cursor onto the map surface. Click once (and release) at the center of your
desired circle and move the mouse outward to the desired radius length. Click again to draw the circle. The save

drawing dialog box will come up to allow you to enter a drawing name. The circle drawing object will be added
as a layer on the map legend. You can turn on the Snap-to-Point tool to use surveyed points to define the circle.

Properties that you can adjust for a circle include the line width and choose a line color. The default line width is
2 and the default color is black.

4.2.5.5. Draw Point

L ]
Points are also known as symbols. The default point symbol is a filled in circle of size 5. To draw a point, select
the Draw Point tool so that it’s highlighted then click anywhere on the map area. A dialog box asking you to

name the point will appear. The point drawing object will be added as a layer on the map legend. You can turn
on the Snap-to-Point tool to use surveyed points to define the location of the point drawing.

Point properties include Size (default is 5), Color (default is black), and Style (default is circle). Other point
styles include: Square, Triangle, Cross, and Star.

4.2.5.6. Draw Arc

"o

The Arc tool draws circular arcs (portions of a circle). Arcs are drawn by first defining two points on the circle,
then defining the size of the arc. Start by selecting the Arc tool. Click on the arc starting point, then click on the
arc ending point. A temporary line will be drawn on the screen to mark these point locations. To finish the arc,
you move the cursor on one side or the other of the temporary line to define how large the circular arc will be
and click the last point. The arc will be drawn and the save drawing dialog box will display to allow you to enter
the drawing name. The arc drawing object will be added as a layer on the map legend. If the arc doesn't look
correct when the dialog box appears, just press Cancel and start again.

You can turn on the Snap-to-Point tool in order to use surveyed points to define the three arc points. Properties
that you can adjust for a circle include the line width and choose a line color. The default line width is 2 and the
default color is black.

4.2.5.7. Draw Polyline

To draw a line or polyline, select the Draw Polyline tool and move the mouse pointer to where you would like to
start the line. Click the mouse button and move to where you want the line to be drawn. Repeat this as necessary
to get a polyline. Double-click to have the line end. A dialog box will then appear to name the drawing. The
polyline drawing object will be added as a layer on the map legend. You can turn on the Snap-to-Point tool to
use surveyed points to define the polyline nodes.

Properties for a polyline include line width (default is 2) and line color (default is black).
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4.2.5.8. Draw Rectangle
-

To draw a rectangle, select the Draw Rectangle tool, then click your mouse once where you would like the
rectangle’s start corner to be, then move the mouse to the end corner of the rectangle and click the mouse again.
A dialog box will appear asking you to name the rectangle. You can turn on the Snap-to-Point tool to use
surveyed points to define the rectangle corners. The rectangle drawing object will be added as a layer on the
map legend.

Properties for a rectangle include line width (default is 2) and color (default is black).

4.2.5.9. Draw Text
i

Draw Text by selecting the Draw Text tool, then click your mouse to locate where the text will be located on the
map. The entered text will be centered on the clicked location. Type in your text, then press the Enter key to end
the entry. A dialog box will appear to enter the name of the text object. The text object will be added as a layer
on the map legend.

4.2.5.10. Select drawing

N

Draw Select allows you to move an existing drawing. Select the Draw Select tool then click on an existing
drawing element to highlight and move it. Do not delete drawings by pressing the Delete key while the
drawing is selected. See above to properly delete drawing objects.

4.2.6. Snap to Point Toolbar Button

&

The Snap to Point feature performs two major functions: to display point information on the status line, and to
perform measurements or add drawings that are based on surveyed points. This function is toggled on and off by
pressing the Snap to Point button on the toolbar.

Snap to Point active: When Snap to Point is turned on, a larger blue dot will be displayed on the survey point
that is closest to the cursor. The status bar will show the information for the currently highlighted point as
shown below:

Units: feet X (Eastingy 429064 v (Morthing): 510265 Mame: 1170 Description: LB Elevation: 95.64

Click and drag to pan.

Snap to Point inactive: When Snap to Point is turned off, the cursor moves freely about the survey map. The
status bar will show the Northing and Easting coordinates at the location of the cursor as shown in the following
example:

Units: feet X (Easting): 5,187.24 ~(Northing): 5,402.29
Click and drag to pan.

Turning snap to point on makes it easier to perform other functions within the program, such as measuring lines
or areas and drawing, when you need to use the exact locations of the points, and for annotating the map with
drawing objects that were surveyed in the field.

Note that the snap to point function is activated automatically when adding or deleting breaklines, or when
adding or deleting border nodes since these functions only work with surveyed points on the DTM.
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4.3 Legend

The map legend will allow you to turn layers on and off to control the display the information for the ground
surface map. An example is shown below:

W EFT Map
=[] Drawings

Barn ‘_—-‘—'——-——__

= [7] Surveys I ———— Drawing Objects - displays drawings created on the map.
[=-[#] Transit Survey
Paints
Lab8|5_ ~—~———_  Surveys - displays the point markers, point labels, and/or
4 tF'evat'D”S _— the elevations. Each survey in the design are listed
w| sechions
Paints — separately.
Labels
Elevations
=[] Ground Surface
[] Triangles B Ground Surface - displays the combined DTM of all the
[Jtreakines < surveys in the design. Turn surface features, such as

Contour Labels
Minor Conkours
Major Canbaurs

contours, triangles, and border on and off as needed.

Border
[ Paints
=) [¥] Alignments Alignments - displays the features of alignments that are
=[] Align / defined in Station-Offset surveys. If more than one
E‘:‘i:ﬁne / alignment exist, they will be listed separately.
[ Pairks
Skatians

Cross Sections
Offset Stations

o [7] Shest Data Sheet Data - displays the border of any defined Map

[arid 4— Sheets. Each Map Sheet has its own legend item. Also
Plan displays the grid.

(=[] Structures
pit  -— Structures - displays any user defined structures on the

map. Each structure has its own legend item.

4.3.1. Legend Items

The following describes the basic features of each legend item. Not all legend items will be shown on every
survey. It will depend on what type of survey it is and if certain features have been created.

Drawings

Drawings that you create are each given a different name that you specify. Each drawing object creates a new
layer using that drawing name. You can turn drawing layers on or off by checking and unchecking the
drawing name box, or turn them all off by unchecking the Drawings checkbox. You can also control the layer
properties for each drawing. See the layer properties discussion below. Drawings can be deleted directly from
the legend. Just right-click on the drawing name and select DELETE.

Surveys

Each survey listed in the Survey table (on the Project Info tab) has its own legend item. Each survey legend
item contains a Points, Labels, and Elevation layer that you can control separately. If you wish to turn a
survey layer off, just uncheck the box next to the Survey name. To turn all Surveys off, uncheck the box next
to Surveys. You can also control the layer properties for each layer. See the Layer Properties discussion
below. Also, point labels and elevation have data settings that can be modified. Refer to the Data Settings
discussion below.

Surveys cannot be deleted directly from the legend. Surveys must be deleted from the Survey table on the
Project Info tab.

Ground Surface

The ground surface legend item contains many layers to help interpret the ground surface on the map and for
map plots. Turn layers on and off as you need to best relate the information. Note that the Points layer is a
second points symbol layer in addition to the point layer in the Surveys. This is so that if the Survey layer is
turned off, the point symbols would still be visible. You can also control the layer properties for each layer.
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See the Layer Properties discussion below. Also, contour labels and major contours have data settings that
can be modified. Refer to the Data Settings section below.

Alignments

Alignments are defined in Station-Offset surveys. Each created alignment will have its own legend item. Each
alignment will contain several layers to control what is shown on the surface map and the map plot. If you
wish to turn an alignment layer off, just uncheck the box next to the Alignment name. To turn all Alignments
off, uncheck the box next to Alignments. You can also control the layer properties for each layer. See the
Layer Properties section below.

Alignment cannot be deleted directly from the legend. Alignments must be deleted from the Station-Offset
survey.

Sheet Data

Sheet data contains the Grid layer and the Map Sheets. You can turn the grid layer on and off by checking and
unchecking the box. Change the grid appearance in its layer properties, and the spacing of the grid in its data
settings. Refer to the Layer Properties and Data Settings sections below.

Map Sheets provide the capability to plot SET surveys on a number of sheets. The user controls the number
of sheets, at what size, the print scale, and which map layers are to be visible on each sheet. The border of the
sheet is represented by a rectangular viewport to show what portion of the map will be plotted to the sheet and
where it will be placed on the sheet.

Refer to the MAP SHEETS section of this user manual for detailed information on creating, modifying,
deleting, and printing map sheets.

Structures

Structures designed by the user each have its own legend layer. You can check and uncheck each layer's
checkbox to turn the structure layer on and off. Each layer has its own layer properties and data settings.
Refer to the Layer Properties and Data Settings sections below.

Structures cannot be deleted directly from the legend. Structures are deleted from the Structures table on the
Project Info tab.

4.3.1. Legend Layer Properties

Layer properties can be changed for each of the legend items. Properties include such items as Line Width,
Color, and Text Style depending on the layer. Saving projects will also save the legend settings for the survey
manager project. To change the properties for a layer item, right-click the Layer name, and choose Layer
Properties. A window will appear where you can change the properties.

W EFT Map

[=)-[w] Drawings
Barn
=[] Surveys
[=)-[w] Transit Survey
Points
Labels
Elevations
[=)-[#] sections
Paints
Labels
Elevations
[=-[v] Ground Surface
[] Triangles
Ereaklines
Contour Labels
Minar Contours
jor Conkours,
Barder
[ Paints
[=-[¥] Alignments
(=[] Align
Baseline

Right-click on
the layer &
choose Layer
Properties

Layer, Properties

Line Properties

Ling Width 1 v

Ling Color

Daka Settings
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Make the desired changes and press Apply to see the results without closing the layer properties window.
Pressing OK will apply the changes and close the layer properties window. Pressing Cancel before pressing
Apply or OK will cancel the operation.

4.3.2. Legend Data Settings

Some of the layers also contain Data Settings that may be changed. To access the data settings, right-click on

the layer and select Data Settings.

Drawings
[=-[¥] Surveys
(=[] Slaughter
Paints
Mames
Elewations
(=[] Ground Surface
Ereaklines
Contour Labels
Minar Contours

Triangles Laver Properties
EBarder
Paints

Alignments
=[] sheet Data

Grid

The layers that contain data settings are explained as follows:

1. SURVEYS

a) POINT LABELS - The data settings are simply to choose whether point names, point descriptions, or
both are displayed on the map when the Labels box is checked in the legend.

Data Settings @

Mames and Descriptions Setting:

Show Mames

Show Descriptions

b) POINT ELEVATIONS - The only data setting for elevations is for the precision of the elevation label
to be displayed. Precision is the number of decimal points displayed.

Data Settings r5_<|

Elevations Settings
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2. GROUND SURFACE

a) CONTOUR LABELS - Here, you can change the precision of the contour labels (number of decimal
places) and the frequency of the labels along the contour lines. The default precision is 0 (whole
numbers) with a frequency of 5. You can also choose whether or not to label the minor contour lines by
checking or unchecking the box.

Data Settings E|
Contour Label Settings
Precision 0
Frequency 20

Label Minor Contours

b) MAJOR CONTOURS - These data settings will affect both the major and minor contour lines. Note
that you can save default preferences for the contour interval and multiple for all future jobs. Refer to the
Preferences section of this user manual for more information.

Data Settings @

Contour Settings

Contour Interyval 2.0

Major Line Multiple 5 w
Contaur Minirmumm 0.0

Contour Maximum 10000.0

Skark At 0.0

Contour Smoothing Settings
Tension Factar 1o
Segments Per Curve | 20

Use Line Smoothing

1) Contour Settings

2)

a)

b)

c)

d)

Contour Interval: the interval between all minor contours. The default value is 2 feet
between contours.

Major Line Multiple: the number of minor contour intervals between major contours. The
major contour interval is equal to the contour interval times the major line multiple. For
example, if the contour interval is 2 feet with a major line multiple equal to 5, then the major
contour interval will be 10 feet on the map.

Contour Minimum & Contour Maximum: The lowest and highest contour elevations that
will be displayed on the map. You can change these entries to control the range of contours
that will be displayed.

Start at: The beginning contour that will be displayed.

Contour Smoothing Settings

a)

b)

Tension Factor: This factor, along with the segments per curve, determine the smoothness of
the contour lines. Without smoothing, the contours will show as straight-line segments
without curves. The effective range of tension is 0 to 10, with 0 have no tension (broad
corners) and 10 having high tension (tight corners)

Segments per Curve: Along with the tension factor, this affects how smooth the contours will
appear on the map. To make a curved contour line, it must be made up of shorter segments.
The more segments, the smoother the curve. The effective range is about 3 to 100 segments
per curve.
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c) Use Line Smoothing checkbox: You can quickly turn line smoothing on and off with this
checkbox.

3. SHEET DATA

a) GRID - You can change the way the grid is displayed on the map by using these settings. Note that
you may need to press the REDRAW button in the Survey Manager section of the screen to see the
changes made to the grid.

Data Settings §|

Grid Settings

Easting 0.0
Marthing 0.0

Interval 100.0

1) Easting - This defines the easting coordinate of the first vertical grid line (starting grid line).
2) Northing - This defines the northing coordinate of the first horizontal grid line (Starting grid
line).

3) Interval - Defines the interval for all easting and northing grid lines on the surface map.

4. STRUCTURES -

The data settings for structures allows you to turn down-slope arrows on or off. Slope arrows assist the
user to interpret the direction of slope for cut and fill surfaces on structures. You can also control the
frequency and size of the arrows. Refer to the Structures section of the user manual for more
information.

Data Settings §|

Down-slope Arrow Settings
Shows Down-slope Arrows

Arrow Inkerval 10

Arrow-head Size 7 v

4.4 Map Sheets

Map Sheets provide the capability to plot SET surveys on one or more sheets. The user can control the number
of sheets, of what size, the print scale, and which map layers will be plotted. The following sections describe
how to create and manage map sheets.

4.4.1. Title Block Information

A title block is printed on every map sheet. The image below shows the sources of the information that will
appear in the title block. Most of the title block information comes from the Project Info tab. Note there is a
limitation of 40 characters for the Sheet Title, Project Name, Practice, and Location fields. The Designed By,
Drawn, Checked, and Approved fields are limited to 15 characters. This is so they will print properly on the map
sheets.

Also note that there is a "Sheet  of " box printed on every title block. This is provided for the user to fill
in the appropriate sheet numbers by hand on the printed copies. No automatic sheet numbering is provided in
this field. This box also includes the date that the map sheet was created. The EFT program version number is
printed in the signature block, and the survey project file name is printed in its own box.
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& Edit Map Sheet

Edit Map Sheet parameters below:

El Title: Block Infarmation

FrojectHame | Project ame
3

Practice ‘ Practice ’

Drrawing Mame ‘ B Size

Sheet Title | Site Plan

Location ‘ Location \

Prink Scale, Ffin

Dptional Symbols
Horth Arrow  [#] Scale Bar

Legend Key

Designed By ‘ HEC \

| pate [11p15/08™
¥

Drawn ‘ BBC \

| pate [11p15p08 /)

Checked ‘ \

| Date ‘

approved ‘

| Date ‘

Description | projact Description

LY
Project Information \
7

el e

e e T e L St g i et i i s 74,—‘ S

“‘--.____k____//

et | e e

File Name

Slaughterxml
Drevwing Nam¥
S Size

12/18/2008

Sheet of

ONR

N Site Plan
Project Name
Practice

Location

Designed
Drawn

1115108
11/15/08

& [&

Checked
Approved

EFT Version 2027

4.4.2. Creating a Map Sheet

To create a map sheet, follow the steps below:

1. First, modify the survey map to display the area of interest that will be plotted. Zoom in and out as needed.
Also, only turn on those layers that you wish to appear on the map sheet. Whatever layers are active when the
sheet is created will be displayed on the map sheet. Then, right-click on the Sheet Data legend item and

choose New Map Sheet.

Alignments ‘
BB} cheet Data

arid
=[] Structures
Ll bl o

2. The Map Sheet dialog will open, where you will enter the map sheet parameters

New Map Sheet

Flease provide required Map Sheet parameters below;

Drawing MName | Entire Plan Wiew |

Sheet Title | Plan View| |

Print Scale, ftfin | 1000

Cptional Symbols
Marth Arrow scale Bar

Legend Key

Lo JI

Cancel ]

a) Enter the Drawing Name. This is the name that will be used for the map sheet layer in the legend

b) Enter a Sheet Title. The sheet title will be plotted on the drawing on the first line of the title block .

¢) Define the Sheet Size from the drop-down. The available sheet sizes are A (8 1/2" x 11"), B (11" x 17"),
and D (22" x 34"). Size A is generally referred to as Letter size, and size B as Ledger or Tabloid. You
must ensure that your printing device will support the size chosen.

d) Choose whether the layout of the sheet will be Portrait or Landscape from the drop-down.

e) Enter a print scale, in feet per inch. For example, an entry of 100 would mean linch on the plotted paper
represents 100 feet on the ground.
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f) Choose which of the optional symbols you wish to show on the plotted map. The north arrow will be
plotted in the upper left corner of the plotted sheet; the legend will plot in the upper right corner; and the
scale will plot in the lower right corner. The symbols are selected by default; uncheck the symbols you

do not want to appear on the map sheet.

g) Press the OK button to create the map sheet on the Survey Map screen. The map sheet will appear in the
Legend under the Sheet Data item, named with the Drawing name entered in the dialog box.

3. When you press the OK button, the map sheet border (viewport) will show in black. It may not appear in the
correct location. So, using the left mouse button, click anywhere in the viewport and while holding the
mouse button drag the viewport to its proper location. Release the button and the viewport will lock in that
location. If you drop the map sheet in the wrong location, just Move the map sheet as described in the section
below. If the viewport is too small or too large, then modify the sheet size, orientation, and/or scale in the

Map Sheet parameters as described below.

After pressing OK on the Mew Map Sheet
dialog, the frame of the sheet border will
show in black, When the Map Sheet is first
created, it may not be in the correct location.
Te move it, simply click and drag it to the
desired location.

Da this by clicking anywhere within the
frame, then while holding the mouse button
down, drag the frame to the correct location.
Release the button, and the frame will turn
to gray.

4. Once the map sheet layer appears in the Legend, you can control it and modify its properties by right-
clicking on the Map Sheet layer name. You will see the following options. Refer to the sections below for

more information.

=[] sheet Data
Grid
Entire Plan Yiew
=2 Structures Layer Properties
Dugout Pond Presview Sheet
Edit Params
Maowve Sheet
Delete Sheet

Save Map-Laver Config
Restore Map-Laver Config

1
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4.4.3. Map Sheet Layer Properties

You can control the line size and color of the border around the viewport by right-clicking on the Map Sheet
layer name and choosing Layer Properties.

Layer Properties D_<|

Line Properties

Line Color

4.4.4. Previewing a Map Sheet

The Preview Sheet option allows you to preview what will be plotted. This allows you to see if the map looks
correct before plotting. It also allows you to quickly get an individual plot of a map sheet without going through
the Survey Reports routine. Also, the preview sheet plot will not contain any page numbers. If you wish to
print several sheets at once, then print using the Survey Reports function (see Reports and Printing in this user
manual).

To preview a map sheet, just right click the Map Sheet layer name and choose Preview Sheet. If changes have
been made to the survey file that haven't yet been saved, then a message will be displayed prompting you to
save the file. If so, press OK and the map will be displayed on the right side of the EFT window.

& Survey is Dirty

\ Un-saved survey edits will not be included in reports,

L] Save sUrvey now?
I 0K kj[ Cancel ]

The map sheet will be brought up in a PDF viewer. Maximize the view if needed to get a closer look at the
results. You can save the sheet as a file, print the sheet, or cancel. If you maximize the view, be sure to close
the report preview by clicking the X on the preview tab, and NOT the X in the upper right corner, which
will close EFT.

£ Engineering Field Toals (2.0.2.7)

SR FDBiloloW B Lol R b rR & D Rovever B Saugioam 11| = 0| m»mm-o X :O

Praect Info | Project Prints | Cut { Fl

Tte Bk Indeainaben
Praject Name | project ame

Practice | practice

Location | {ocation

Desgred By Det
v bt
Checked Dat

Agproved oate

Project Information
Descipton | project Dascrption

Sructures,

Dugot Pond

Preview area. You can maximize this view to
get a closer look. You can also save the
sheet as an Adobe pdf file, or print the map.
Click the "X" on the Report Preview tab to
close the preview window
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4.4.4.1. Print Settings using Adobe Reader

Below is a screen shot of the print dialog box after pressing the Print button in the preview window. The settings
below generally work for many printers. You may need to change some settings depending on the printer or

plotter you are using. The example below is for printing a B size sheet (11" x 17").

Note

If you find that the printed output is not scale accurate, you can adjust the "Map-Sheet Print Scale
Factor" in the Mapping section in the program preferences. Refer to the Preferences section of this user
manual for more information. A good way to test this is to print a map with the grid lines turned on.

Prirt

1) :
Name—< KonicaB130L182_)

Statuz:  Ready =
Type: Fieny ¥ 32 31C-M PS »1.1 i Document and M arkups |

Frint Fange Freview: Compozite
@ al 3 1
() Current view e

ale

Subget:

[ Reverse pages
Fage Handling

Copies: :3 = Collate 17
2 ez ]
Fage Scaling: Maone ) hall
—

fto-F otate and Center
|

Chiooze Paper Source by POF page size |

EOMG

ale

C [Pt ile Document: 11.0 % 170100
Paper 11.0 217010
14111
[F'rinting Tips] ’ Advanced ] [ oK l [ Cancel

4.4.5. Editing Map Sheet Parameters

Depending on your printer or plotter,
you may need to use different
settings, but generally these settings
work:

1. Make sure you choose the correct
printer or plotter that supports the
size of the map sheet to be printed.

2. Click the properties button to open
the printer properties, and choose
the correct paper size. (the "choose
paper source by PDF page size"
checkbox does not always work).

3. To ensure the printout is scale
accurate, be sure Page Scaling is set
to NONE.

4. Normally, these checkboxes can be
left unchecked. Just check the
preview composite to see if the page
looks correct before pressing OK.

A map sheet can be modified by editing its parameters. You can change any parameter except the Drawing
Name, which is the layer name on the legend. To modify the sheet parameters, right click the Map Sheet layer

name and choose Edit Params.

& Edit Map Sheet

Edit: Map Sheet parameters below:

Drawing Marne | Entire Plan Yiew |

Shest Title | Plan view |

Print Scale, ftfin | 100,0

Optional Symbols
Morth Arrow Scale Bar Legend key

[ Ok H Cancel ]

When you press OK, the map sheet viewport will be updated on the survey map. If the sheet size, layout or print
scale were changed, then the viewport size will be resized while retaining the same reference point (lower-left

corner of the viewport).
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4.4.6. Moving a Map Sheet

To move a defined map sheet, right click on the Map Sheet layer name and choose Move Sheet. The border of
the map sheet's viewport will turn black. To move the sheet, click anywhere within the viewport and while
holding the mouse button down, drag the viewport to the new location. Release the mouse button to drop the
sheet in its new location. Together with the Edit Params operation, this allows the user to change the scale of the
map sheet and relocated it to suit.

4.4.7. Deleting a Map Sheet

A map sheet can be deleted by right-clicking on the Map Sheet layer name and choosing Delete Sheet.

4.4.8. Saving the Map Layer Configurations

When a map sheet is printed, it will show the same layers that were displayed on the survey map display at the
time the sheet was created. To change the way a defined map sheet is printed, you must make the desired
changes on the survey map display, then right-click on the Map Sheet layer name and choose Save Map-Layer
Config. For instance, you add a structure to a design. A previously defined map sheet did not include this
structure. To plot the structure on this map sheet, make sure the structure layer is turned on, then select Save
Map-Layer Config.

If many changes to the map display have been made between the time the map sheet was created to the time the
structure was added, then it may be more efficient to restore the map to the way it looked when the map sheet
was created, and then make the modifications. Use the Restore Map-Layer Config operation described below.

4.4.9. Restoring the Map Layer Configurations

After you create a map sheet with certain layers turned on, you will likely continue to change the settings and
layers as you work with the design. Should you wish to return to the way the map display looked when you
created a map sheet, you can easily do this by right-clicking on the Map Sheet layer name and choosing Restore
Map-Layer Config. The map display will revert back to the settings used when that map sheet was created or
last saved.

Tip

The ability of the Map Sheet to save a complex map layer configuration make them a handy tool to
control the EFT Map display. The user can define map sheets which are never meant to be printed; just
to use them to store a map presentation setup for later recall. The user can use the Restore Map-Layer

Config operation of a particular map sheet to recall those settings. This allows are user to switch
rapidly between very different map configurations.

4.5. Volume Between 2 Surfaces

The volume between two DTM surfaces can be computed in the Cut / Fill tab of the open survey design. This
feature will compare the currently opened survey with another existing survey created and saved with SET. An
example application would be computing the difference in earthwork volume between an as-built survey and the
original survey of the same area.

To begin, open the first survey design (for example, the as-built survey) and click on the Cut / Fill tab. Then,
load the base surface by clicking the Select button, navigating to where the base surface survey file is located,
and pressing Open. Note that this base surface must have been previously created and saved in SET; it will have
an XML file extension.
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&, overview {8 PO with struckure &2 l =8

Project Info | Project Points| Cut Fil |

YOLUME BETWEEN TWO SURFACES

This kool will compute the tokal cut and fill valumes between bwo DTM surfaces,
One surface is the "Base DTM" representing the original ground, and the second {currently displayved) surface is a proposed or as-built
ground surface,

Base Surface

Save Snapshat
MO Base DTM is set Calculate

g

S ERCH PSRN W B T T BN AR A S e S S e

Select Base DTM File

Look in: |L'f)F'SD Survey V| Q T 2 -

My Recent

Documents Navigate to where the base
— surface is located.
7
Desktop The base surface must be an
existing SET xml survey file.

tdy Documents

g

tdy Computer

File name: |F'SD Survey.sml hd | [ Open Dl

by Metwork, Files of type: “uml v | [ Cancel T

When the base surface file name is displayed, press the Calculate button to compute the volumes of cut and fill
between the two surfaces. Note that the results will be copied to the system clipboard, to allow you to paste
the results in another document if desired. There is no separate report to print these results.

&, overview & PSD with structure 53 ] =0

Project Info || Project Pointsl Cut | Fill |

YOLUME BETWEEN TWO SURFACES

This tool will compute the tokal cut and fill volumes between two DT surfaces.
Cne surface is the "Base DTM" representing the original ground, and the second {currently displaved) surface is a proposed or as-built
ground surface,

Base Surface

PSD Survey.xml

Calculate Save Snapshot

Results

Takal CUT: 1,124,607 .14 cubic fest, 41,652,12 cubic vards
Total FILL: 530,05 cubic feet, 30,74 cubic vards
Cukffill balance:  1,123,777.09 cubic feet, 41,621.37 cubic vards

Maximum cut of 13,50 feet ak % = 800,00, ¥ = 600,00 Feet:
Maximurn Fill of - 0,19 feet at X = 655,93, ¥ = 644.0Z feek
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Note

Commonly, this tool will be used to compare two surfaces that were created at different times such as
an original survey (the base survey) and an as-built survey taken after the project is completed.
Therefore, the method described above would be used, where the user would open the as-built survey
and navigate to the location of the base survey.

However, there is a provision for comparing two surfaces using the same opened survey. When you get
the currently opened survey to the point where you wish to consider it a base surface for volume
computation, you can save it as a base survey by using the Save Snapshot button. Give the surface a
new name when prompted and press Save. Then, you can continue making changes to the survey to the
point where you wish to compute the volume difference between it and the base surface you took the
snapshot of. At that point, save the current survey design (File, Save) then press the Select button on
the Cut/Fill tab and select the snapshot file. Then press Calculate to compute the volume between the
current surface and the snapshot surface.

5. Structures

Structures in SET are predefined templates that can be placed onto the ground surface. The user defines the size,
slopes and location of the structure. The cut and/or fill slopes are extended to the ground surface and quantities
of storage volume and earthwork volumes can be computed.

5.1. Structure Types

Structure properties are defined by the user. Once it's size and it's location on the surface map are defined, then
the side slopes are extended to intersect the ground surface and the volumes of earthwork and storage can be
computed. You can choose from five structure types, as follows:

L.

Rectangular Pit

A rectangular pit is an excavated pit that is entirely in the ground and contains only cut slopes. If a dike is
needed to contain the desired amount of storage, then you must use the Diked Pit structure. The pit's width
and length are entered. The structure assumes a level bottom at a user specified elevation. The side slopes can
be uniform, or each side slope can be defined individually.

. Round Pit

A round pit is also an excavated pit that is entirely in the ground and contains only cut slopes. There is no
diked pit alternative to the round pit. The structure assumes a level bottom at a user specified elevation. One
cut slope can be entered.

. Diked Pit

A diked pit is a rectangular shaped pit that is a combination of excavation and earthfill to contain the desired
storage. The pit width and length are defined, as well as the dike width, the inside slopes, the cut slopes, and
the fill slopes. The structure assumes a level bottom at a user specified elevation, or the user can define the
pit depth. The program will compute the earthwork balance and the cut:fill ratio.

. Pad

A pad structure is a flat, level, rectangular surface of a specified width, length, and elevation. The user also
defines the cut and fill slopes. The program will compute the earthwork balance and the cut:fill ratio.

. Land Leveling

A land leveling structure is a single plane at specified slopes and elevation on the whole field or part of the
field. The user first designates whether the design covers the whole field or part of the field. There are
buttons to return the coordinates of the centroid and the slopes for the plane of best fit. These values may be
edited for the design. The program will adjust the base elevation to achieve the desired cut:fill ratio and
calculate the resulting earthwork quantities.
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5.2. Adding Structures to the DTM Surface

Structures are added to the ground surface by performing the following steps. Start on the Project Info Tab of
the currently open survey design.

5.2.1. Creating a New Structure

After you have entered or imported a survey, the DTM has been processed (contour lines have been created),
and you are satisfied that the contour lines represent the actual ground, then you can add a structure. Do this by
clicking the NEW button next to the Structures Table on the Project Info tab.

Surveys Skructures

avzSurvey

e

[ 9pen |
Delete

Move Up

A

Mave Down

=
o

Redraw

In the Create New Structure dialog window, enter a name for your structure, and choose the type of structure. A
Structure Input screen will open that is specific to the type of structure selected.

':::'::r Create New Structure

| i | Select & Mame For wour Structure:
| Dugout Pond |

Enter a name for your
Plzase select which type of Structure bo create: structure, and choose the
Rectangular Pit v structure type from the
drop-down list.
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5.2.2. Structure Input Screens
The following sections describe the specific input screen for the different structures.
5.2.2.1. Rectangular Pit

If a Rectangular Pit structure type is chosen, the Rectangular Pit Input Screen will open so you can define the pit
parameters. A rectangular pit is an excavated pit that is entirely in the ground and contains only cut slopes. If a
dike is needed to contain the desired amount of storage, then you must use the Diked Pit structure. The pit's
width and length are entered. The structure assumes a level bottom at a user specified elevation. The side slopes
can be uniform, or each side slope can be defined individually.

&, overview & *ropala out Pond X =g
l B Rectangular Pit
W [ 100.0 | Define the size of a rectangular pit by
entering the bottom width, bottom
length, and the cut slopes.
BL
—_— -
354 —
oo ] 552
leon |
If different cut slopes are desired,
then uncheck this box and enter all
T the cut slopes in the diagram.
553200 |
Use Equal Side Slopes Enter the location of the pit by 1 648 P
) entering the coordinates of the center . /

enter of the pit (the X & Y coordinates and g

Center ¥: the bottom elevation. o &

A

: If you need to rotate the pit, enter a 67.4 6.3

Rotatian Azim.th; rotation azimuth (angle clockwise in = ﬁﬁ_'ﬁ &

decimal degrees) — /
[ pesn | |

Eealinm, G Press the DESIGN button to compute. 7] 8
The structure will be placed on the ﬁ‘f“‘

Storage wolume, ac-ft: surface map. 57._7 - P

Storage depth, Ft: //

[ Accept Edits ] [ Cancel Edits ]
The volume of excavation in cubic Rectangular pit displayed on the map.
yards is computed. Also, the storage
volume (acre-feet) and storage depth
(feet) are computed.
You can modify any of the inputs until
you are satisfied with the results.
Press the ACCEPT EDITS button to
accept the design and close the
structure editor.

Skrucktures
Dugaut Pond Added structures are listed in the

il Structures table, where you can OPEN

them for editing, or DELETE them.
You can also add NEW structures.
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5.2.2.2. Round Pit

If a Round Pit structure type is chosen, the Round Pit Input Screen will open so you can define the pit
parameters. A round pit is an excavated pit that is entirely in the ground and contains only cut slopes. There is
no diked pit alternative to the round pit. The structure assumes a level bottom at a user specified elevation. One

cut slope can be entered.

&, overview 8 *ropala & Dugout X

Round Pit

Center &: 6100.0

Center ¥: 4200.0
Bottom 2:

Radius: 75.0

Side Slope

/

|

Design

M

5
Cut volume, cy: 10583.9
Storage volume, ac-ft:
Storage depth, ft:

[ Accept Edits ] [ Cancel Edits ]

First, enter the cut slope.

Mext, enter the location of the pit by
entering the coordinates of the center
of the pit (the X & Y coordinates and
the bottom elevation.

Lastly, enter the radius of the bottom.

Press the DESIGN button to compute.
The structure will be placed on the
surface map.

The volume of excavation in cubic
yards is computed. Also, the storage
volume (acre-feet) and storage depth
(feet) are computed.

You can modify any of the inputs until
you are satisfied with the results.

Press the ACCEPT EDITS button to
accept the design and close the
structure editor.

Round pit displayed on the map.
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5.2.2.3. Diked Pit

If a Diked Pit structure type is chosen, the Diked Pit Input Screen will open so you can define the pit
parameters. A diked pit is a rectangular shaped pit that is a combination of excavation and earthfill to contain
the desired storage. The pit width and length are defined, as well as the dike width, the inside slopes, the cut
slopes, and the fill slopes. The structure assumes a level bottom at a user specified elevation, or the user can
define the pit depth. The program will compute the earthwork balance and the cut:fill ratio.

&, overview & *ropala dPond X
st Fs1
= |
54 Bw— 52
Lo ]| | ss4 552 (zm]
— —_— - — —
Fs4 | | | | Fsz
[z.n] BL [zon]
L
s | o]
53 I F53
Use Equal Side Slopes
Use Equal Cut Slopes
Use Equal Fill Slopes
Bottom Width Bottom Elev | 85.00
Bottom Length | 125.0 Fit Depth
Pit Cenker i | 5100.0
Pit Cenker ¥ | 4500.0
Ratation Azimuth
p—
Cuk vaolume, cy: 156.4
Fill volume, cy: 3498.8
Cutffill balance: -3342.4
cutFlro
Storage volume, ac-ft:
Soragecepth, s
Accept Edits ] [ Cancel Edits ]

Diked Pit Structure

First, enter the cut slope, fill slope and
the inside side slope of the pit.

If unequal side, cut or fill slopes are
desired, then uncheck the appropriate
box and enter all the slopes in the
diagram.

Enter the top width, bottom width, and
bottom length.

You can define the depth of the pit
two ways: either enter the bottom
elevation and pit depth (the default),
or uncheck the checkbox and enter
the top and bottom elevations.

Enter the location of the pit by
entering the coordinates of the center
of the pit. If you need to rotate the
pad, enter a rotation azimuth (angle
clockwise in decimal degrees)

Press the DESIGN button to compute.

The structure will be placed on the/

surface map.

The volume of excavation and

earthfill in cubic yards are computed. -
The cut/fill balance and cutfill ratio

are also shown to assist you in
balancing earthwork if desirable. And,
the storage volume & depth are

shown.

You can modify any of the inputs until
you are satisfied with the results.

Press the ACCEPT EDITS button to
accept the design and close the
structure editor.

N
—

T .
&
<y <//
| [— II"\_, —;
\\ \\T i
IR
|
4 e .

Diked pit displayed on the map.
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5.2.2.4. Pad Structure

If a Pad structure type is chosen, the Pad Input Screen will open so you can define the pad parameters. A pad
structure is a flat, level, rectangular surface of a specified width, length, and elevation. The user also defines the
cut and fill slopes. The program will compute the earthwork balance and the cut:fill ratio.

j. Overvien E *Ropala

51 F51

Use Equal Cut Slopes
Use Equal Fill Slopes
Center X 5100.0
Center ! 4600.0
EBottorn Z: g6.0

Rotation Azimuth: | -45.0

P [ 75.0

54
[T
— .

Fs4
X

PL
53 Fs3
(zoo | | (500 ]

52

F5&

3
Cut volume, cy: 59.2
Fill waolume, cy: 7.5

Cutffil balance: -28.3

CutfFill ratio: 0.68

[ AcceptEdits | [ cCancelEdits |

Pad Structure

Define the size of a rectangular pad by
entering the pad width, pad length,
and the cut and fill slopes.

If unequal cut and fill slopes are
desired, then uncheck this box and
enter all the cut slopes in the
diagram.

Enter the location of the pad by
entering the coordinates of the center
of the pad (the X & Y coordinates and
the bottom elevation.

If you need to rotate the pad, enter a
rotation azimuth (angle clockwise in
decimal degrees; negative angles
allowed)

Press the DESIGN button to compute.
The structure will be placed on the/
surface map.

The volume of excavation and
earthfill in cubic yards are computed.
The cutffill balance and cut/fill ratio
are also shown to assist you in
balancing earthwork if desirable.

You can modify any of the inputs until
you are satisfied with the results.

Press the ACCEPT EDITS button to
accept the design and close the
structure editor.

Pad is displayed on the map.
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5.2.2.5. Land Leveling

If a Land Leveling structure type is chosen, the Land Leveling Input Screen will open so you can define the
plane parameters. A land leveling structure is a single plane at specified slopes and elevation on the whole field
or part of the field. The user first designates whether the design covers the whole field or part of the field. There
are buttons to return the coordinates of the centroid and the slopes for the plane of best fit. These values may be
edited for the design. The program will adjust the base elevation to achieve the desired cut:fill ratio and
calculate the resulting earthwork quantities.

B overview @9 *newpsp Fu 2
Land Levelin,
A bl

Base Paint: %= [725.920730 | [ Centroid 1) Press the WHOLE FIELD button
(or the Pick button to digitize part

L 125.557040 of the field on the map) to begin.
£m= | 41059473 Skipping this step will resultin a
o Slopes: sx = | 0.930000 “Boundary must be set.” error
g message.
Sy = | -0.000000

2) Define the Base Point. Press
the CENTROID button or fill in the

Wi 0.0 base point coordinates.
CutfFilRatio= [ 1,300 |

Borrow = | 0.0

3) Press BEST FIT button to find

the slopes of the best fit plane. \f
e A e Edit these slopes as desired for b
the design. J

Fill volume, cy: | 97863 4) I desired i i g 3
= esired, enter the cubic yards L

ok e et [0 J of Borrow (added to the field) i
Fisld area, ac: | 17.18 J andlor Waste (removed from the 1
field). £

e

5) Enter the desired CutFillRatio | _—7 }

and press the DESIGHN button.

The base point Z elevation is adjusted up/down to find the correct
balance in earthwork. The volumes of excavation, earth fill, the cut
volume per acre and the field area are calculated.

e

Meodify any of the inputs & press DESIGN until you are satisfied with
the results.
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Y
b
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\

s
\
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Press the ACCEPT EDITS button to accept the design and close the 25-1 h“‘["aﬂr!ﬂ v ué..._afm__%'m“‘.f‘
structure editor. Note: the structure is added to the map legend and
the down hill slope arrows are indicated on the map.

The Land Leveling field is shown on the
Printed Survey Points Report provides a print out of the best fit data map with the slope arrows displayed
and the design results. Another reportincludes stake-out at specified
grid intervals showing the cut and fill in tabular format. There is also a
report showing the cut and fill at each surveyed point. Reports include
an option to print a CutfFill contour map of the land leveled field
providing a picture of where the dirt will come from and where itis
needed.

5.3. Opening Existing Structures for Editing or Deleting

Structures previously defined in a design file can be opened for editing and deleting. Simply highlight the
structure to edit or delete and press the appropriate button.

Skruckures

gﬁ“ﬂut Defined structures can be edited or

deleted. Highlight the structure name
m and press the OPEN or DELETE

buttons.

Diked Pond

To edit a structure press OPEN. The structure input screen for the type of structure will open with the previous
input values and volume results. Make modifications as needed, pressing DESIGN to compute the new results.
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When you edit a structure, be sure to press ACCEPT EDITS to save the changes. If you start editing a structure
and wish to close the edits without saving them, then press the CANCEL EDITS button in the Structure Input

screen.
—

o

Etiumgs dophh; Fe " e

[ Accept Edits ] [ Cancel Edits ]

5.4. Warning and Error Messages when Working with Structures

When working with structures on the ground surface, you may run into user warning and error messages. Three
of the more common messages are:

5.4.1. Incomplete Volumes Warning

If the structure is located so that the ground intercepts would extend beyond the surveyed ground (defined by the
border), then the volumes will still be computed, but the following warning message is displayed and printed in
the reports. You need to evaluate whether more survey data is needed. Note that this condition is only a warning
and not an error condition. SET will still be able to map the structure.

| [
/,_éﬂ ‘."__--_ —| Storage volume, ac-ft:
P \ Storage depth, Ft:
- M
\% Accept Edits Cancel Edits
Vi
’,;,’ / m Structure extends bevond surveyed ground, calculated@
.
/ =
."I 3{,- a 'S
z/ I If the location of a structure causes the ground intercepts
P / | to extend beyond the border (which defines the DTM
/ | f surface), then this warning will display beneath the volume
,./ & / / of results. The calculated volumes are not complete. This
o/ ./ f.f “ warning will also be printed in the structure reports.
g
7 | . [ {/
\ / rf /
I'.T . / = i
f | /
/ {
& IJ' &/
/ [
/ I

5.4.2. Vertex Points Outside of Border Error

If the structure is located so that one of the vertex points that defines the structure (corners of the pit bottom, for
instance), then the program will display the following error message. In this case, you must move the structure
so all vertex points lie within the border, or add survey data. SET will not be able to map the structure until you
move the structure so all vertex points are within the boundary of the survey.

‘::"'.’: Structure Validation Error

@ Yertex point lies outside surveyed ground
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5.4.3. Bottom Elevation too High for Rectangular and Round Pit Errors

Since rectangular and round pits are excavation only, their entire bottom must lie below the ground surface. If
any portion of the bottom lies above the ground surface, then the following message appears. You need to lower
the bottom elevation, move the pit to another location on the ground surface, or use a diked pit. The only diked
pit offered in SET is a rectangular diked pit. SET will not be able to map the structure until you lower the
bottom elevation.

If the bottom elevation of a rectangular pit is too high, If the bottom elevation of a round pit is too high, then this
then this message will appear. message will appear.

":5:2 Structure Validation Error %] "::.:'_* Structure Validation Error

6 Botkom elevation koo high, Lawer the bottom ar use a diked pit, 6 Bokkom elevation too high, Lower the bottam,

5.4.4. Structure Mapping Error

If you save a structure that has an error (you save by closing the structure input screen or choosing Accept
Edits), SET will not be able to add the structure to the map. Also, the structure name will not be added to the
legend. You will see the following warning message to alert you to this condition. This message will also appear
if you open a survey design that has one or more structures that have an error condition.

£ Structure Designs

- One or more structure designs cannok be mapped.
1 Pleaze edit structure designs to get them bo valid conditions.

To solve this problem, simply open the offending structure and revise its location or elevation. You can
determine which structure(s) have problems by comparing the structure legend items with the list of structures.
The structure(s) missing from the legend have an error condition.

Legend
e ot i
= '-';F:e"zs Structures
1w D e
[¥#] Round L Pitz
-

Pit2 structure is missing from the legend,
because it could not be mapped.
Open the Pit2 structure to fix the error.
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5.5. Structure Legend Items

When a structure is defined, it is added to the legend for the surface map. Each defined structure will have its
own legend item. The user can control each structure item: turn structures on and off on the map, change the
layer properties, and change the data settings.

5.5.1. Structure Layer Properties

The line weight and color of the lines that define the structure can be changed in the Layer Properties. Right-
click on the structure to be changed and click Layer Properties.

[=-[¥] Struckures . ]
Dugout Pond Layer Properties rg|
Dugout . i
D HUA Line Properkties
(| Diked Pond
el Laver Prop Line Width 1 7

[rata Setkings

Line Color

5.5.2. Structure Data Settings

Access the Data Settings dialog by right-clicking on the structure name in the legend. The structure data settings
allow the user to control whether slope arrows are displayed, how often the slope arrows are displayed, and the
size of the arrows. Slope arrows always point downhill, and can aid in the interpretation of the slopes of a
structure. The setting you use will depend on the zoom level of the map. If you do not wish for the arrows to
show, then uncheck the box. You can change the default values for these settings in the Structures section in
Preferences. Refer to the Preferences section of this user manual.

[] Elevations
=[] Ground Surface
[] Triangles
[5] Breaklines 1. T
[E] Contour Labels * .
[=] Minor Conkours
[E] Major Cantours l
[5] Border
[=] Points - -
Alignments
=-[¥] Sheet Data
Grid —
=-[+] Structures
Dugout Pond
Dugout . -

[JHUA
Diked Pond

—
Data Settings @

Down-slope Arrow Settings
— -—
Show Down-slope Artows 4
Arrow Inkerval 40
Arrow-head Size 5 v T
—s -—
—
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5.6. Structure Reports

There are two different structure reports available. Refer to the Reports and Printing section of this user manual
for a more detailed explanation of how to generate structure reports. This section explains what each report

offers.

For the Land Leveling reports, refer to the Reports and Printing section of this user manual.

5.6.1. Structure Design/Volume Report

This report documents the parameters that defined the structure and the resulting quantities. The structure sizes,
slopes, location, and rotation are printed as well as the storage depth and volume, cut and/or fill volumes, cut/fill
balance, and cut/fill ratio, as applicable for the structure type. If the location of the structure causes any of the
slope intercepts to extend beyond the border, then a warning message is printed on the report. An example of the

design/volume report for a rectangular pit is shown below.

Diesigned by:

ONRGS

Ropala xml Report Generated 1271672008

Structure Volume Report

Project Name: Unknown Project Mame
Praoject Description:

Diate:

Structure Name: Dugout Pond

Location:
Practice:
Checked by: Diate:

Structure Type: Rectangular Pit

lsm

i

o

= .
554 S
552
T 353
Structure Size and Location: Design Resnlts:
Cenrer 2= 6250.00 Cur Volume 346041 cnyd
Cenrer = 4880.00 Storaze Volume 232 acft
EBofiom Elevation ] Storage Dispth 563 ft
Eotiom Widih 100.0
Eotom Length 1500 WARNDING: Suucnoe extends beyond surveved ground,
Fotztion Azmudh o0 calculared velumes are incomplete
Slope Table:
Side Slope

Slope 1 2001

Slopa 2 2001

Slopa 3 2.00:1

Slop= 4 2001

Sheet 1 of 2

84




Survey Engineering Tool

5.6.2. Structure Stakeout Report

This report documents the parameters that defined the structure and the coordinates and the cut/fill at key points
to layout the structure on the ground. Each structure type has its own set of key points, which are shown on the
report. If the location of the structure causes any of the slope intercepts to extend beyond the border, then a
message is printed in the stakeout table, and the coordinates are given where the slope intercept meets the border
of the survey along with the cut or fill at that point. Ordinarily, the cut and fill at the ground intercept is zero. An
example stakeout report for a rectangular pit is shown below. This structure has two slope intercepts that extend
beyond the border for illustration.

@ N RCS Ropala.xomi Faport Geperated 127162008
Structure Stakeout Report
FProject Name: Unknown Project Mame Location:
Project Description: Practice:
Diesigned by: Diate: Checled by: Diate:
Structure Name: Dugout Pond Structure Type: Rectangular Pit
Structure Properties I1 ! 2
EW 100.0 *'ISS]
EL 150.0
851 2.00:1 1 B2
i
552 2.00:1 !
553 2.00:1 !
554 2001 - - By
Botrom Elev. 58.0 i
i
ion [ -z o C o
Fotation 0 Got - o
I
1
|
oL
|
i
d ik}
&
]
14 l 13
Stakeput Table
Pr. MName Description X Z Cuat
C Center 825000 580 Cs538
Bl Eotrom 1 G200.00 580 Ca8
B2 Bottor 2 S300.00 255 580 Caf
B3 Eottom 3 G300.00 4805.00 580 Ca5
B4 Eotrom 4 G200.00 4805.00 580 T2
n Mo valid Ground Intercept §185.10 496990 655 C06
n Mo valid Ground Intercept 831126 4866.26 636 Cl0
I Comer Interceps 3 631338 470043 4.7 0
4 Comer Interceps 4 6186.58 470188 48 0
EFT Varsion 2.0.0.7
Sheet 2 of 2
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6. Reports and Printing

The EFT Framework includes a reporting subsystem which generates output documenting the designs prepared
with the various conservation engineering design tools. This is useful for preparing internal documentation
reports for NRCS records, and for preparing design documentation packages to be provided to contractors.
Moreover, the reporting framework is used for preparing both map graphics reports, called Map Sheets, and for
preparing the text documents detailing the designs. This chapter documents the operations and use of the
reporting framework to print maps and text reports.

6.1. Generating a Report

To start a report, ensure that the survey design tab is selected (it's highlighted in blue), then access the Reports
from the File menu.

& Engineering Field Tools (2
Window  Help

.i, Crverview

Project Info | Praject Points* Cuk | Fill

MNew Survey Design

MNew Waterway Design
Title Block Information

Project Mame: | project Manje

3 Close Suryey
H Save Survey
{'_, Savehs Survey

E Export Survey ‘

First, be sure the survey design tab is
selected (shows in blue), then choose
Print Survey Reports from the File menu.

Exit:

[#] - ontour Laner.

If changes have been made to the survey file that haven't yet been saved, then a message will be displayed

prompting you to save the file. If so, press OK and the map will be displayed on the right side of the EFT
window.

& Survey is Dirty

L) Un-saved survey edits will not be included in reports,

\_f/ Save survey now?
[ oK RJ[ Cancel ]

The Run Reports window will open to list the reports available for this survey design in a tree fashion. Indicate
whether you wish the pages to be numbered. The default is checked (pages numbered), but you can change this
default setting in the Preferences section under Reporting Services. Select the reports to run and press OK. The
individual reports are described in the sections below.

& Run Reports

Please select desired Reports from the tree below:

=[] Header
[] AppendFiles

[] SET Map Sheets Repart

[] Project Paints Repart

[] survey Data Report

[] alignments Repart

[ Structure Repart

[] Land-Leveling Repart
=[] Footer

[] AppendFiles

Auto-Mumber Pages

[ Ok H Cancel ]

The Report system provides some special features to support batched packages of reports.
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Saved package configuration:

When the report package is run, the full package configuration - which reports were selected, and all the
parameters provided through the wizards - is saved for later reuse. The next time the user selects the "Print
Reports" menu item, the complete saved state will be retrieved and displayed in the Run Reports Window. From
this starting point, the user can re-run the same package of reports with the same configuration as before just by
clicking Finish. This allows the user to re-print a package later, if needed.

This can save a lot of trouble if one report out of a package was configured wrong. In this case, the user would
select the "Print Reports" item again, and the Run Reports Window would come up with the same configuration
it had before. The user can un-check the one report that was configured wrong, and then check it again. The
wizard will be presented again, allowing the user to enter correct configuration for that one report. Then a click
on the "Finish" button will print the whole report package, with the error corrected. This is much simpler than
having to reconfigure every report in the package from scratch.

Page Numbering:

Note the "Auto-Number Pages" check-box, in the Run Reports Window beneath the actual tree view. If
checked, the total set of reports in the package will be page-numbered together in a continuous sequence. This is
a quality-assurance feature, letting a contractor check a hard-copy package to make sure he has all the pages of
the construction plans. Similarly, an NRCS staffer can be sure he has all pages of a documentation report. The
user can turn this off when needed, e.g., when he would prefer to hand-number a set of large map sheets.

Header/Footer Reports:

The Header and Footer sections of the Run Reports Window allow the user to add cover sheets or standard
"boiler-plate” documents to the overall report package. These come out numbered together with all the other
reports into one complete package. In the snapshot above, the Header and Footer sections include the
AppendFiles report. The AppendFiles report lets the user add external files (files outside the EFT files directory,
which must be PDFs or image files at this time) as part of the overall report package, on the fly at report launch
time.

The AppendFiles report tool is a "dynamic" tool, which has to be configured at report launch time. The
configuration of the AppendFiles report is not included in the saved package configuration (because EFT can't
count on the external files being available for a later run). Therefore, to re-create a package which used the
AppendFiles tool, the user has to check the AppendFiles tool and select the same files again.

For some uses, such as state-wide standards drawings or other "boilerplate"” maintenance specs, this control
pattern is not a good fit. Therefore, in addition to the AppendFiles report tool, EFT also supports adding "static"
boilerplate reports, which are kept in the report tree and available for use as a header or footer report just by
clicking the check-box. See the Preferences section of the EFT Framework Help file for a description of how to
add these "static" header/footer items.
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6.2. Report Preview

Once the reports are selected from the Run Reports window and OK is pressed, the reports will be generated. It
may take a little time to run the reports, but once finished, the Report Preview tab will open.

7 Engineering Field Tools (2.0.2.9)

Fle Window Help

A e e il T e 5|1 repot provon{() ©)
(] Dravangs Frolect In0 | Projact Poinks | cut J il
= @] inport Tie Biock Trformation
[Jpants Profect Name | project niame

(] Bievations Practice | practice =5 E E_]v & i1
) MGEurdSan Location | Location = -
Tranges ) & B\ 207
[Jreakdnes Designed By [ ac Date [ 11j15/08 2 = L oreytrae

[2] Cantour Labeis Drann Date Page

[&] Minar Cantours

[¥] Magor Contours Checked Date
[ Border
Approved Dat

[ Poits ppro ate

[ id Deseription | project Descriphon

)8 See

[ Entire Plan v ]
= Dugout Pond

[] Dugout Pord

Preview Area

Maximize the Report
Preview tab to view
the reports in detail

Click and arag ta pan

If you need to examine the reports more closely, click the Maximize button. You can use the usual Adobe
toolbar buttons to zoom into the report as needed. You can rotate the image by right-clicking on the page and
select Rotate Clockwise.

If you are satisfied with the report, click the print button to print the reports. You can also save the report as an
Adobe document. If you need to make changes to the report, then click the X on the preview tab to close.

Close the report preview by clicking on the X on the tab. If you maximize the view, be sure to close the
report preview by clicking the X on the preview tab, and NOT the X in the upper right corner, which will
close EFT.

6.2.1. Print Settings using Adobe Reader

If you included map sheets larger than A size (8.5"x 11") in the list of reports that you selected, you will likely
need to print the map sheets separately. Mixing print sizes is generally only desirable if you wish the page
numbers to be included on the map sheets. Otherwise, it may be easier to simply generate the map sheets
separately using the report system or the map sheet preview function discussed above.

6.2.1.1. Printing Map Sheets

Below is a screen shot of the print dialog box after pressing the Print button in the preview window. This
example has a 21 page report, page one of which is a Map Sheet. The settings below generally work for many
printers. You may need to change some settings depending on the printer or plotter you are using. The example
below is for printing a B size sheet (11" x 17").

88



Survey Engineering Tool

Note

If you find that the printed output is not scale accurate, you can adjust the "Map-Sheet Print Scale
Factor" in the Mapping section in the program preferences. Refer to the Preferences section of this user
manual for more information. A good way to test this is to print a map with the grid lines turned on.
This should be a rare occurence. The default scale factor works well with most printers.

Printer

—
Name: ([KoricaB020L182 )

Status:  Ready

Tupe: Fiery #3e 31C-M PS 1.1
Frint Range

Oal

(%) Current page

Comments ahd Forms:

iDocument and Markups v

Preview: Composite
3 11

de

) Pages i 1 /

Fage Handling

Copies: | 1 a1

Page Scaling: | Mone

Auto-Rotate and Center

[ Pritat ta file

[F'rinting Tips] [ Advanced

Ohoose Paper Source by PDF page size

=0
ke
Document: 11.0x17.010n
Paper: 11.0x17.01in
14 11)

lif}

i
H ||II'

[ 0K ] [ Cancel

Note

Depending on your printer or plotter,
you may need to use different
settings, but generally these settings
work:

1. Make sure you choose the correct
printer or plotter that supports the
size of the map sheet to be printed.

2. Click the properties button to open
the printer properties, and choose
the correct paper size. (the "choose
paper source by PDF page size"
checkbox does not always work).

3. Choose the page numbers of the
map sheets to print (or current page
if only one sheet)

4. To ensure the printout is scale
accurate, be sure Page Scaling is set
to None.

5. Normally, these checkboxes can be
left unchecked. Just check the
preview composite to see if the page
looks correct before pressing OK.

If the above Print window appears, but disappears quickly, it "went behind" the SET window. Simply
minimize SET to view the Print window again.

6.2.1.2. Printing Other Reports

For the other 8.5" x 11" reports, you can likely print to your default printer. You may need to select the pages if
the report package contains large map sheets. In this example, the remaining 20 pages of a 21 page report will

be printed.

Printer
Name: | 14193.145.23815\HP4100N254 v| [_Progeries |
Status: Fleady Comments and Foms:

Type:  HP Laseret 4100 PCL Ge

i Document and Markups

Print

Piirt Range Preview: Composite

(o r] i " 5
o ) b

) Cunznt page

@ Pages [2-21 )

Subset: |4l pages inrange v

[ Reverse pages
FageHanding
[ = Callate 1

Copies

Page Scaling
[[] Auto-Ratate and Center

[ Choose Paper Source by PDF page sizs

[ Piint to file

| Mane v

e

Document: 85 & 11.00n
Paper: 85x11.00n

1/20(2) 1

89



Survey Engineering Tool

6.3. SET Map Sheets Report

User defined Map Sheets can be printed alone or with other reports. Refer to the Map Sheets section under
Ground Surface Map for help in defining and modifying map sheets. When the Map Sheets checkbox is
checked, a pop-up window will appear for you to select which of the defined map sheets are to be printed. They
are all highlighted by default. Choose the sheet(s) to print and click Finish.

Note

You can print a single map sheet, without pagination, using the Preview function in the Legend menu
for any defined Map Sheet. Refer to Previewing a Map Sheet in the Ground Surface Map, Map Sheets

section for help.

& Select Map Sheets for Reporting

Select Map Sheets
Select the Map Sheets to be included in the report,

Finish l [ Cancel

Note

The program remembers the map sheets that were chosen for a report request. So, if you wish to print
different map sheets, then you must uncheck the SET Map Sheets Report checkbox and then check the
box again to force the Selection window to appear again.

90



Survey Engineering Tool

6.4. Project Points Report

To generate this report, check the Project Points Report on the Run Reports window. The project points report
lists all the points from all surveys that have been entered into this project manager file. Note that Radial survey
points and Station-Offset survey points will be converted to XYZ coordinates in this report. To see these survey
points in their original format (as entered into SET), see the next section on Survey Data Reports. The points in
the Project Points report are sorted by point name. Below is an example report.

‘0’ |\| RC S Ropala.xmi Report Generated 01/09/2000
Project Points Report

Project Name: Unknown Project Name Location:

Project Description: Practice:

Designed by: Date: Checked by: Date:

Pt Name X (Easting) Y (Morthing) Z (Elevation) Description

201 106786.32 4229.26 80.67 TH

202 10777.00 4213.36 £1.30 TH

203 10883.590 4200.86 80.27 TH

204 10881.78 4071.84 74.58 TH

205 10772.26 4113.28 75.63 TH

206 10857.58 4156.50 77.43 TH

207 10836.55 4081.57 78.82 TH

208 10758.53 4016.12 76.64 TH

209 10877.85 3947.56 73.59 TH

210 10856.04 3972.49 74.85 TH

21 10787.20 3E75.88 77.28 TH

222 1078145 3751.76 77.99 TH
o 517 . 10“:_1'09.35 " 2683.03 N e 12.68 PIN . R
) Rl |- R e e AR -+ LA ittty AR Mt

1014 9682.12 4911.59 101.32 FE

1015 9Tee.TvT 494211 102.01

1016 9789.82 4923.84 97.73 cMm

1017 9364.94 4941.1%9 100.581

1018 9366.25 4907.11 95.98 FE

1019 9967.66 494019 100.32

EFT Version 2.0.2.9

Sheet 1 of 47

At the end of the project point report is a separate table that lists the sources of the points, that is, the names and
types of surveys making up the project. Also, XYZ type surveys will show whether any translation or rotation
modifications have been made. Note that the coordinates in the project points report reflect any translation and
rotation that the user has made. The survey data report for the xyz survey will reflect the original coordinates
without modifications due to translation or rotation. See the next section for survey data reports.

This Project Points data was compiled from the iollowiﬁg surveys entered inio SET:
Survey Survey Translation
Name Type Mode Rotation Delta X Delta Y Delta Z
Import XyzSurvey By Deltas - 5000.0 0.0 --
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6.5. Survey Data Report

Survey Data reports serve to document the original survey information in the same format as was entered in the
program. For instance, the Radial survey data report will show the survey points in the format as entered into
SET. This is compared to the Project Points report that would show those same points but converted to XYZ
coordinates. To generate these reports, check the Survey Data Reports checkbox on the Run Reports window.
When this box is checked, a pop-up window will appear to select which surveys to include in the report. All are
highlighted by default. Make your selection and press FINISH.

& Select Map Sheets for Reporting

Select Surveys

Select the Surveys ta be included in the report.

Below are examples for each of the three survey types.
1. XYZ Survey Data Report

The survey data report for XYZ surveys shows the points with their original coordinates, without translation
or rotation applied. To print the translated coordinates, you must request the Project Points report. See that
section above.

\0’ l\| RC S Ropala.xmi Report Generated 01,/09/2009

XYZ Survey Data Report

Project Name: Unknown Project Name Location:
Project Description: Practice:
Designed by: Date: Checked by: Date:

Survey Name: Import

Pt Mame X (Easting) ¥ (Morthing) Z (Elevation) Description
201 S5676.32 4229.26 80.67 TH
202 5777.00 4213.36 81.30 TH
203 5883.90 4200.86 80.27 TH
204 5a81.78 4071.84 7458 TH
205 577226 4113.28 75.63 TH
208 5657.58 4156.50 T77.43 TH
207 5636.58 4081.57 78.82 TH
208 5758.53 4016.12 76.64 TH
205 S5877.85 2847 .56 73.59 TH
210 5856.04 3972.49 74.85 TH
el 5797.20 3875.68 77.28 TH
222 578145 3751.76 77.99 TH
O 5 SN 1=+ 356303 e, 7288 NN ' NUURITSOU
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2. Radial Survey Data Report

This report shows the points in their original radial format. Note that the points are "reduced", that is, the
elevations have been computed and the X&Y coordinates are shown for each point. A table at the end of the
report lists the control points that were assigned during survey entry. Refer to the Radial Survey Input section
of this user manual for more information.

\ ’ |\| RC S Radial Survey.anl Report Generated 01/09/2000

Reduced Radial Survey Data Report

Project Name: Example Project Location: Pittsfield, MA
Project Description: Ground Topo Practice: Prescribed Grazing
Designed by: DLN Date: 9/10/08 Checked by: Date:

Survey Name: Radial

Survey Settings
Zero Vertical Angle Reference: Horizon Distance Type: Stadia
Backsight Vertical Angles Allowed: No

Setup Name: IP A Setup Type: Initial
Instrument Location:
- 5000.00 Y 5000.00 HI: 10548 Reference Azimuth: 0.00
Benchmark Information:
BM Elevation: 100.00 BS Fod: 548 Description: nail in tree
BSVA: 0.00 BS Dustance: 0.00
:;::r:; Foresight Elevation Distance H?::;Jlr;tal \"‘::I:Zlc.:l x Y Description
1 5.48 100.00 105.00 89.30 0.00 5105.00 5000.92  |TBM1
2 5.70 95.78 0.00 0.00 0.00 5000.00 5000.00 |IPA
3 1.20 10777 200.00 90.00 1.00 5159.54 5000.00  |grd
4 15.60 &4 .85 150.00 135.00 -2.00 5105.54 483406 |grd
5 8.50 96938 275.00 225.00 0.00 4805.55 4805.55  |grd
5] G.860 93.63 303.00 271.20 0.00 4535.08 500710 |ord
T 4.30 101.18 356.00 324.21 0.00 475251 5280928 |grd
i 12.30 93.14 457.00 14225 0.00 530313 4606.14 |IPB
9 9.56 93.92 453.00 121.54 0.00 5410.05 474476 |TR 1
S NI Tl S e T e ST T T
e e T T T T e T mem e e s e e e e L e T
Control Points:
::;T; Foresight Elevation Distance Hu?;inz;r;tal M:::;T:' X Y Description
1 5.48 100.00 105.00 358.30 0.00 5105.00 5000.82 |TBM1
2 5.70 99.78 0.00 0.00 0.00 5000.00 so00.00 [P a
il 12.30 9319 45700 14225 0.00 530312 4606.14 |IFB
b2 9.56 935.92 453.00 121.54 0.00 5410.05 474476 |TP 1
15 5.30 92,91 £12.00 71.00 0.00 5881.79 480538 |IPC
16 5.67 93.54 572.00 52.30 0.00 5810.50 487026 (TR 2
22 368 96.43 456.00 121.00 0.00 £185.39 513643 [TP2
24 0.00 102.55 0.00 0.00 0.00 6680014 512230 |IPD
P29 5.60 100.9% 0.00 0.00 0.00 524856 5026.82 |IPE
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3. Station-Offset Data Report

This report lists the cross section data as entered into the SET. The report is organized by Alignments. The
points are "reduced", that is, the elevations X&Y coordinates are computed and displayed.

\0’ |\| RC S Smith Waterway.xml Report Generated 01/09/2000

Reduced Station-Offset Survey Data Report

Project Name: Unknown Project Name Location:
Project Description: Practice:
Designed by: Date: Checked by: Date:

Survey Name: 50 2

Alignment Name: Align 1

Station: 1+00
Distance Elevation X Coordinate Y Coordinate
-150 100.0 150.0 300.0
-100 95.0 200.0 300.0
-50 22.0 250.0 300.0
-10 90.0 250.0 300.0
0 83.0 300.0 300.0
8 a0.0 308.0 300.0
20 95.0 320.0 300.0
50 93.0 350.0 300.0
Station: 2+00
Distance Elevation X Coordinate Y Coordinate
-50 102.0 250.0 400.0
-10 100.0 290.0 400.0
0 25.0 300.0 400.0
20 100.0 320.0 400.0
40 102.0 340.0 400.0

i, bt R bl ppbintnm il oy W‘L”“W‘ L e

6.6. Alignments Report

The Alignments report prints the point data that was used to define alignments for Station Offset surveys. After
checking the Alignments Report checkbox in the Run Reports window, a pop-up window appears for the user to
select which alignments are to be included in the report. Select the Alignment names and press Next. A second
window will appear to select which reports to generate. The Input Data Report simply lists the alignment points
that define the alignment in the same format as was entered in the Station Offset survey. If the alignment has
curve data, then you can print the curve data report. And, you have the option to include a stake-out table in the
curve data report, and can set the station interval for the stake-out. Make your selections and press Finish.
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& Configure an Alignments Report & Configure an Alignments Report
Select Alignments Alignment Options
Select alignmentis) to be included in the report, Select options For the Alignment Report

Input Data Report
Curve Data Report
Include stake-out data in curve report

Stake inberval

1. Alignment Input Data Report

First is an example of an alignment report for a Simple Alignment.

\0’ N RC S Survey S0.xmi Report Generated 01/09/2009

Alignment Input Report

Project Name: Unknovwn Project Name Location:
Project Description: Practice:
Designed by: Date: Checked by: Date:

Survey Name: so

Alignment Name: Simple Alignment 1
Beginming Station: 0+00 Increasing: Yes
Entry Method: Angle/Distance
Beginning X: 0.0 Beginning Y 0.0
Angle Distance Curve Curve .
Angle T Teo Pl Stat
1 T {DD.MM) ift) Type value ° o
Azimuth 0.00 300.0 Mone a 3+00
e EME AL.HW«.WJMMQ
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Next is an example of a user-defined alignment defined with a starting azimuth and deflections. This
alignment has no curve data entered.

R e T T T R e AL P LRl
Alignment Input Report

Project Name: Sample Farm Location: Water Tower, IA

Project Description: Practice: Grassed Waterway

Designed by: ABC Date: 9/15/08 Checked by: Date:

Survey Name: 50O

Alignment Name: Align 2

Beginmng Station: 60+00.0 Increasimng: Yes

Entry Method: Angle/Distance

Beginmng X: 1000 Beginning Y- 100.0

Angle Distance Curve Curve .
Angle Type (DD.MM} ift) Tyue Value To Pl Station
Azimuth 0.00 3000.0 Mone 0 30+00

Defliection 15.00 20000 Mone 0 110+00

e ot \-x.\_._,.u...\“#«-.m.u-ll B T T S ST

Lastly is an example of a user-defined alignment that contains curve data. Note the table mimics the entry
table contained in the Station Offset Alignment definition screen.

s e A TR T e

e e p = R S

.

R At =T T ~
Alignment Input Report

Project Name: Sample Farm Location: Water Tower, [A

Project Description: Practice: Grassed Waterway

Designed by: ABC Date: 9/15/08 Checked by: Date:

Survey Name: 50

Alignment Name: Example 2

Beginning Station: 10+00.0 Increasing: Yes

Entry Method: Angle/Distance

Beginning X: 5000.0 Beginning Y- 50000

Angle Distance Curve Curve
Angle T To Pl Stati
TS (DD.MM) ift) Type Value o on
Azimuth 115.00 450.0 Mone i) 14+50.0
Deflection 30.45 arso Tangent 100 18+20.2
Deflection -15.31 250.0 Curve Length 100 20+69.6
Deflection 1.45 6658.0 Hone 0 27+37 .6
Deflection 75.18 800.0 Degree of Curvature 3 33+73.7
Deflection 4427 §13.0 External 44 39+69.0
Deflection -17.00 700.0 MHone a 46+69.0
Nt o el sl \_',.-»Al R TR ey \A‘_PHMMMW,_“??,_‘
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2. Alignment Curve Data and Stakeout Report

The Curve data report lists the curve data for each alignment organized in a more typical arrangement. The
first table shows the curve data assigned to each PI station. The second table lists the coordinates of the PC,
PI, PT, and Radius point of each PI station in the alignment.

And, if requested, a Stakeout table is generated that prints the coordinates of the alignment (along the
centerline of the curve), at the station interval specified when this report was requested.

Note that a stakeout report can be requested even if the alignment has no curves in order to lay out an

alignment that has deflection angles.

[,

— R
—

T

Project Name: Sample Farm

e

Alignmrent’CmvE‘ & Stakeouf Repmt S

Location: Water Tower, [A

Project Description: Practice: Grassed Waterway
Designed by: ABC Date: 9/15/08 Checked by: Date:
Survey Name: SO Alignment Name: Example 2
Curve Data
P P "::;T:' Radius gif::;f: Tangent | External Ii_ Lr':;;‘ P.C. PT.
Mumber Station (I, DD.MM) (R) D) (T) (E) L Station Station
1 10+00
2 14+50.0 30.45 363.67 15.75 100.00 13.50 185.18 13+50.0 15+45.2
3 18+20.2 -15.32 368.86 15.53 50.31 Ia 100.00 17+69.9 18+69.9
4 20+69.6
5 2T+37.6 75.18 716.20 8.00 552.54 188.37 941.25 21+85.0 31+26.3
5 33+73.7 44 27 54824 10.45 224.01 4400 42532 314487 35+75.0
7 39+69.0
3 46+69.0
Curve Data Coordinates
Pl P.l. Coordinates P.C. Coordinates F.T. Coordinates anzi;i::til[
Humber X ui X Y x i x L
1 S000.00 S000.00
2 5407 .84 4809.82 531721 4852 .08 5464.12 472716 5163.52 4522.49
3 5618.89 4495 85 5590.58 454144 5657.31 4467 .37 5895.47 474503
4 S809.79 4338.43
5 6306.47 3891.74 5895.64 4261.22 6053.34 3400.59 5416.72 3728.71
6 5935897 3180.63 604259 337975 ST27.26 3110.36 5555.27 3630.92
7 8353.17 2986.76
8 4781.75 2582.42

Wt e o T e

Alignment Stakeout C ates

TS . e |' . ‘.':—m-—

Point ID Station X Coordinate Y Coordinate
Pl 10+00 5000.00 5000.00
10+50.0 5045.32 4978.87
11+00 5080.63 4957.74
11+50.0 5135.95 4936.61
12+00 5181.26 491548
12+50.0 5226.58 4554 35
13+00 5271.89 4573.21
PC 13+50.0 5317.21 4552.08
14+00 5360.53 4827.91

b g e it e gy

i

R e L
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6.7. Structure Report

To print Structure reports, check the Structure Report checkbox in the Run Reports window. When you do, the
Configure Structure Reports window will open for you to select which structures to report on. Select the
structure(s), and press the Next button to choose which report to run.

&% Configure Structure Reports @ £ Configure Structure Reports @

Select Structures Select Structure Reports

Select Structures to be included in the report(s). Select Reports ko document the selected Structures,

Design/Volume Repart
Stake-out Report

Choose at least one of the

g
Choose at least one report to
run, then press Finish

Structures to run, then press Next

Note

The program remembers the structures that were chosen for a report request. So, if you wish to print
different structure reports, then you must uncheck the Structure Report checkbox and then check the
box again to force the Selection window to appear again.

Two reports are offered: the Design/Volume report and the Stake-out report. Examples are shown in the
Structures section of this user manual.

Even though Land Leveling is defined in SET with other structures, the reports for land leveling are explained
in the next section.

6.8. Land Leveling Report

To generate the report, check the Land Leveling Report checkbox in the Run Reports window. A pop-up
window then appears for the user to select which land leveling structures are to be included in the report (all will
be highlighted by default). Select the structures names and press Next. A second window will appear to let the
user select up to 3 optional reports. Note that there is a Land Leveling Design & Volume report (main design
report) that is always printed, whether any boxes are checked in the optional reports window. Make your
selection of optional reports and press Finish. The reports are discussed below with examples.

£ Configure a Land-Leveling Report £ Configure a Land-Leveling Report
Select Fields Select Optional Reports
Select the Land-Lewveling fields ko be included in the report. Select optional Reports. ({Main Design Report is mandatory, )

Btske-out Report  Interval

Survey Poinks Report

[fiscpach Report  Sheet Size
Sheet Layout
Print Scale, ftfin
Contour Inkerval, ft

Select which optional
reports to print.

o et [ G

98



Survey Engineering Tool

6.8.1. Land Leveling Design and Volume Report

This report is the main design report and is always printed, whether or not any of the optional reports were
selected. This report documents the parameters that defined the land leveling plane and the resulting quantities.
The parameters for both the plane of best fit and the design plane are listed. The elevations of two points are
shown, the XYZ for the base (or centroid), and Eo (which is at coordinates X=0, Y=0). Eo is useful for
calculating the elevation of any other XY point on the plane. The slopes in both the X and Y directions, the
resultant slope and its azimuth angle of its down slope direction are listed. The field area, cut and fill volumes,
cut/fill ratio, and cut/acre are given, as well as borrow and waste volumes, as appropriate. The depth and
location for the maximum cut and fill points are also shown.

\0’ N RC S New P5D.xml Report Generated 01/13/2000
Land Leveling Design and Volume Report
Project Name: My Land Leveling Project Location: NW 7, T123N, R234W
Project Description: Practice: Irmgation Land Leveling (464)
Designed by: ok Date: 1/8/09 Checked by: CET Date: 1/8/09
Structure Name: LL Structure Type: Land Leveling
Best Fit Results
Cenfroid: Slopes:
= 2502 Sx= 0.931538%
[ = 426.70 Sy= -0.037636 %o
= 41.17 Eo= 34.569
Cut= 1133259 cu yds 5 = -0.032208 %
Fill= 11332 60 cuvds Slope Az = 272
Design Results
Base Point: Slopes:
X= 25.02 Sx= 0.930000 %
Y= 426.70 Sy= -0.000000 %o
Z= 41.06 Eo= 34313
5 = -0.930000 %o
Slope Az = 270
Areas:
Field= 17.18 ac
Earthwaork:
Cut= 12721.57 cuyds Waste = 0.00 cu yds
Fill= 0788.75 cu vds Bomow = 0.00 cu vds
C/F Ratio= 1.300 Cut/ Acre= 740.3 cy/ac
Max CUT = 4.59 ftat x =440.00, Y = 0.00
Max FILL = 1.41 ftat x=1000.00, Y = 400.00
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6.8.2. Land Leveling Grid Stakeout Report

This is an optional report that documents the cut and fill depths at each grid location within the field. When the
Stakeout Report is selected, the grid spacing may be entered. A grid spacing of 100 feet is the default. These
points are interpolated when the design survey was not performed in a grid pattern.

\0’ N RCS New PSD.xmli Report Generated 01/13/2009

Land Leveling Grid Stakeout Report

Project Name: My Land Leveling Project Location: NW 7, T123N_ R234W
Project Description: Practice: Irrigation Land Leveling (464)
Designed by: ok Date: 1/8/09 Checked by: CET Date: 1/8/09

Structure Name: LL Structure Type: Land Leveling

INTERPOLATED GRID POINTS

xyGrid 100 200 300 400 500 600 700 800 900
800 0.86C 0.33C 0.70F 0.83F 1.16F 0.49F 0.38C 1.25C 2.72C
700 - 0.63C 0.10C 0.553F 0.86F 0.19F 0.98C 1.25C 2.32C
600 - 0.73C 0.10C 0.53F 0.56F 0.41C 0.88C 1.75C 0.22C
500 - - 0.40C 0.13F 0.16F 0.71C 0.18C 0.65F 1.08F
400 - - 0.70C 0.13F 0.36F 0.79F 1.12F 1.15F 1.38F
300 - - - 0.03F 0.46F 0.89F 1.22F 1.25F 1.38F
200 - - - 0.37C 0.36F 0.69F 1.02F 1.05F 0.48F
100 - - - 3.17C 0.34C 0.21C 0.38C 0.55C 1.12C

0 - - - - 2.84C 0.71C 1.78C 1.75C 2.72C
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6.8.3. Land Leveling Survey Data Report

This is an optional report that documents the X and Y location and elevation of each surveyed point.
Additionally, the grade elevation on the plane, and the cut and fill depths are calculated for each surveyed point
within the field.

\0’ N RC New PSDoml Report Generated 01/13/2009
Ut S g of A
Land Leveling Survey Data Report

Project Name: My Land Leveling Project Location: NW 7, T123N, B234W

Project Description: Practice: Imigation Land Leveling (464)

Designed by: ok Date: 1/8/09 Checked by: CET Date: 1/2/09
Structure Name: LL Structure Type: Land Leveling

Name Description X T Z GRADE CuT FILL

a7 o7(B) 1200.00 800.00 47.50 4547 203
88 22(B) 1100.00 800.00 4580 4434 1.26C
79 T9B) 1000.00 800.00 46.50 4361 2.80C
70 T0(B) 200.00 800.00 4540 42.68 27c
61 61(B) 800.00 800.00 43.00 41.75 1.25C
52 32(B) T00.00 800.00 41.20 40.82 0.38C
43 43(B) 600.00 800.00 3040 3920 0.49F
34 34(B) 500.00 800.00 37.80 3896 1.16F
24 24B) 400.00 800.00 37.20 38.03 0.83F
14 14(B) 300.00 800.00 36.40 37.10 0.70F
7 B) 200.00 800.00 36.50 36.17 0.33C
2 2B) 100.00 800.00 36.10 3524 0.26C
1 1(B) 70.00 800.00 36.10 3496 1.14C
96 96(B) 1200.00 700.00 45.60 4547 0.13C
87 87 1100.00 700.00 43.60 4454 0.94F
78 78 1000.00 700.00 4410 43.61 049C
69 69 200.00 700.00 45.00 42.68 232C
60 60 800.00 700.00 43.00 41.75 1.25C
51 51 700.00 700.00 41.80 40.82 098C
42 42 600.00 700.00 39.70 3929 0.19F
33 33 500.00 700.00 3210 3896 0.86F
23 23 400.00 700.00 37.30 38.03 0.33F
13 13 300.00 700.00 37.20 37.10 f.10C
6 6 200.00 700.00 36.80 36.17 0.63C
3 3(B) 120.00 700.00 37.00 3543 1.57C
a5 93(B) 1200.00 600.00 4550 4547 003
86 26 1100.00 600.00 4330 4454 1.24F
77 77 1000.00 600.00 42.70 43.61 0.91F
68 68 200.00 600.00 4200 42.68 0.22C
59 39 800.00 600.00 4330 41.75 1.75C
50 30 70000 600.00 41.70 40.82 0.28C
41 41 600,00 600.00 4030 3929 041C
32 32 500.00 600.00 3R40 3896 0.3
2 22 400.00 600.00 3750 3803 0.33F
12 12 300.00 600.00 37.20 37.10 f.10c
5 5 20000 600.00 36.90 36.17 0.73C
4 4B) 170.00 600.00 36.90 3589 1.01C

EFT Version 2.0.2.9
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6.8.4. Land Leveling Isopach (Cut/Fill Contour Map) Report

Select the optional Isopach Report to get cut and fill contours for the field. Then, select the desired Sheet Size,
Sheet Layout orientation, Print Scale, and Contour Interval. A print scale of Auto will fit the field onto the sheet.
This is useful when scale is not important, or to help determine a more appropriate scale to choose. Deselect and
reselect the Land Leveling Report to get the opportunity to change the scale in a subsequent report.

En Configure a Land-Leveling Report

Select Optional Reports

Select optional Reports, {Main Design Report is mandatary,)

[Jatake-out Report  Interval
|:| Survey Poinks Report
Isopach Report  Sheet Size |4 hd
Sheet Layout |Landscape %
Print Scale, ftfin | Auko

Contour Interval, Fe | 0.5

[ Finish H Cancel ]

The contours on the map are color coded, with purple for zero cut/fill, green for cut depths and red for fill
depths. This map provides a quick picture for the contractor to plan efficient travel routes without having to read
all the stakes.

-

RED for Fill

)_,,-/' " . y //I _ T~ -
7 7 /” Be ~ ’ "\
7 v —2s PURPLE for Zero CIF !

50

=S ONRGS

102



Survey Engineering Tool

7. Preferences

There are system preferences that can be changed to define many default conditions. Access the preferences by
selecting Preferences from the Window menu.

Engineering Field Tools (2.0.2.8)

Drawings % Preferences
7 Sﬂ\-’_e_\,f_s type filter text|

Conneckivity
Mapping
Radial Survey

Repork Design
Reporting Services
SET Data Impork
StationfOFfset Survey
Structures

Wakerway Design

- “h_"-»q"-‘.-. .

The Connectivity section is not currently used by SET. The Report Design and Reporting Services sections
are explained in the Reports section of the EFT Framework help file. And, refer to the Waterway program
(WDT) for an explanation of the preferences for that program. The preferences relating to SET functions are
described below:

7.1. Mapping Preferences

The mapping preferences define the default conditions of how the map is presented.

s Preferences
type Filter text Mapping 1013 __— Offset distance
306 6D between point
°””Ct“"ty Major Contour Defauits: and data labels
-‘- lapping . (10 pixels)
Radial Survey Line Weight [1
= Report Design Eallr E
Camment Template
Data Set Editor Minor Contour Defaults:
Element Mames Line weight [1 1013
Resource
Template Gl E . _ Offset distance
Reporting Services Contour Settings Defaults: 4« between point
SET Data Impart 306 GRD and data labels
StationOffset Survey | Conkour Interval, ft [20 I) (40 pixels)
Structures Cankour Muliple [s el
Wateraay Design Point-Label Offset Controls:
[#] Position labels automaticaly on Zoom
Offset between point and label, pixels | 10 ‘

Other Controls:
Buffer zone after full-extent Zoom, percent | 10
Map-Sheet print scals Factor, dimensionless | 0,994

Restore Defaults Apply

Buffer Zone berween
DTM and map edge for
Full Extents setting.

1. Major and Minor Contour Defaults - These settings will define the default line weight and color of the
major and minor contour lines when a DTM is displayed.

2. Contour Settings Defaults - These settings will define the default contour interval and the default contour
multiple when a DTM is displayed.

103



Survey Engineering Tool

3. Point-Label Offset Controls - These settings control how the point labels will appear on the surface
map.

e Position labels automatically on Zoom - When this box is checked, the distance between the point
marker and the point name & elevation labels will remain fixed at the number of pixels entered in item 3
below, regardless of the map Zoom level. If the box is unchecked, then the distance between the point
marker and labels will increase as the Zoom level increases. This item is checked by default

e  Offset between point and label, pixels - This setting determines the distance, measured in pixels, between
the point marker and the point labels. See the example above. The default distance is 10 pixels.

4. Other Controls

e Buffer zone after full extent Zoom, percent- This setting determines the distance between the edge of the
Ground Surface Map from the edges of the Map Screen, in percent of the Ground Surface Map. The
default buffer zone is 10 percent. A higher percentage will increase the size of the blank area around the
Ground Surface Map.

e Map-Sheet print scale factor - This factor serves to give the user a means to adjust the plotting of a map
to printers and plotters to make them scale accurate. Due to the possible variability between printers and
plotters, it may be necessary to adjust this factor to achieve better scale accurate printouts (although this
should be rare). The factor is applied equally in the vertical and horizontal directions.

5. Pressing the Restore Defaults button will restore the initial program defaults when SET was loaded. Press
OK to save the default definitions, or Cancel to exit without saving changes.

7.2. Radial Survey Preferences

These preference settings will determine the user preferences for the defaults in the Survey Settings section of
the Radial Survey Input Editor. Refer to the Radial Survey Input section of this user manual for a full
description of these settings.

‘::5:3 Preferences

type filker bext Radial Survey &

Conneckivity

Mappin Defaulk Zero Vertical Angle Reference
R @ Horizan (O Zenith
R

adial 5

eport Design

Reparting Services Defaulk Distance Tvpe
SET Data Impart @ stada (OSlope () Horizontal
Station/Offset Survey

Struchures Default Backsight Wertical Angles Allowed

Waterway Design Oves @No

[Restore Defaults ] [ Apphy ]

[ o4 H Cancel ]
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7.3. SET Data Import Preferences
This section sets the preferences for the importing and conversion of XYZ datafiles into SET.

references

SET Data Import (=

#- Connechivity

Preference settings for X¥Z Editor Data ImporterfConverter

Mapping
Radial Survey Initial Directary preference: | Hrisurvey Tool Files | [ Browse...
W RpE s Default Import Conversion:

Reporting Services
SET D nport
Station/Offset Survey

ODNRGarm\n: Type, Point, Lat,, Long., Northing, Easting, Desc.

ODNRGarm\n: Type, Point, Lat., Long., Morthing, Easting, Desc., Elev.

Structures () DMRGarmin: Type, Point, Morthing, Easting, Desc., Eley, mport Data W 8

B Waterway Design (O EMZD! Easting, Northing, Elevation, Description Choose a file to import
(D NEZD: Morthing, Easting, Elevation, Description Select a file from the local flesystem to mport into EFT.
OPEND: Point Mame, Easting, Northing, Description
O PEMZD: Point Mame, Easting, Morthing, Elewation, Description Select a file bo import: | SLAUGHTR.svy Browse
() PENZD_FixedWidth: Point Name, Easting, Morthing, Elevation, Description FlePreview: | 101 5000.000 S000.000  100.000 STAA
() PHEZD: Pairit Name, Morthing, Easting, Elevation, Description ,3:3'0 5;.1;7?‘3; mﬁ ?gsc’;;, Tg,:‘mbe
@SET 1: Paint Mame, Easting, Morthing, Elevation, Description :% g:g;?gg :3;;;3!, ;%3;; gtgg

: f i bl il ok 1003 S108.464 5006655  98.571 CLRD
()SET 1t Point Mame, Easting, Morthing, Elevation, Yishility, TINability, Description 1004 S108.770 mm 67165 CLAD
‘ 1005 SI09.603 S060.449  96.350 CLRD

Default Lines ko Preview: | 10 a 1006 5109.672 5084171  95.852 CIRD

\_// 1007 S109.876 5111129 96.011 CLRD

Restore Defaults Apply
-

1. Initial Directory Preference - Press the Browse button to navigate to a default directory where you
normally store files to import. Then, when you import surveys using the Import Data Wizard, the program
will search for datafiles starting in this directory.

2. Default Import Conversion - This describes the default format presented in the Import Data Wizard for the
imported file. You can change this to the format you most commonly import into SET.

3. Default Lines to Preview - This setting will allow you to change the number of lines previewed in the
survey file to be imported when using the Import Data Wizard. The default is previewing the first 10 lines of
survey.

7.4. Station-Offset Surveys Preferences

This option allows you to select whether the cross-sections for offset stations in a Station-Offset survey will be
presented in a scrolling table or in a single table. See examples below.

' Preferences

type ks et Station/Offset Survey

- Connaciviy ifsat Loty Fanal
e @) Servhrny Tables () Sihe Tale
iy &) Scruliog s -
i Aiggmment; | Simle Algrment | [Nem] [E2
Ereer: (=) Eevation ) Rod
Flevation 1065.00 103.00 102.00 100.00 n.En 103.00 1480 Sort
Ditane 4000 2000 1000 200 0.00 1200 4000
< >
1 Select Stanon: |40 (1 of 4) w0 | [rew | [cae | [petere
ahorerect: | ricle Ahonmmert | (1w ] o \
L
& v O Fod Single table with a drop-down
sz E § § list to select the station to view.
Dlevation 10,00 103,00 0. 00 100,00 .50 100,00 [T ks |
000 Dastance: 40.00 2000 10.00 2.00 0.00 12.00 +
< 3
Elnvabion 104,00 N2 00 100,000 .00 103,00 104,00
1400 Cistance <3500 1000 000 0.00 800 3200
Stations presentedina
Bevalon 103,00 102,00 10050 10000 10020 10100 It Scrolling Table.
1+50.0 Destance ~40.00 ~12.00 -4.00 0.m 15.00 15,00 +
¢ ¥
Devation oz 00 108,00 100,00 L 0.m .50
200 Dastance A5.00 10.00 2.00 .00 .00 A0
Elevabinn .00 b

105



Survey Engineering Tool

7.5. Structures Preferences

The structure preferences allow you to define whether the down-slope arrows are shown by default, their default
interval (spacing between arrows), and size.

Preferences

bype filker bext Structures

Canneckivicy
Mapping
Radial Survey Defaulk Arpow Interval, Feet | 100 |

Repart Design

Reporting Services

SET Data Import

Station/OFfset Survey

Strucks

Waterway Design

[¥] show Down-slope Arraws

Defaulk Arrow-Head Size, pixels | a |

[Restore DeFauIts] [ Apply ]

I Ok H Cancel ]
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8. Help Menu

8.1. Software Updates
8.1.1. Checking for Available Updates

To access the update system:
1. Close all projects.

2. On the main menu at the top left side choose Help > Software Updates > Find and Install..., as shown in the
figure below.

ngineering Field Tools (0.7.4)
File ‘Window NEE]s

L Welcome

aﬂ Crvarview {7) Help Contents

Key Aasist, ., Chrl+5hifk+L

+ EFT Cus

Ex: 27 Find and Install. .,
@ Manage Configuration
|

About Engineering Field Toals {0.7.4)

3. In the Install/Update wizard, select the Search for new features to install option as shown in the
figure below. Then click Next.

InstallfUpdate

Feature Updates

Choose the way wou want to search For Features to install L —
o)
)

(") Search For updates of the currently installed Features

Select this option if wou want to search For updates of the Features wou already have inskalled,

(#)5earch For new Features ko instalk

Select this option iF wou want to install new Features From existing or new update sites, Some sites may already be
available, You can add new update site URLs ko the search,
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4. In the Update site to visit page of the wizard, do the following (as shown in the figure below):

a) click the check box next to the National Engineering Field Tools Update Center — EBAAG

b) click the check box next to ignore features not applicable to this environment

Update sites to visit
N
Select update sites to visit while looking For new Features, —
ey
) o

Sites toinclude in search:

SiiMational Engineering Field Toals Update Center - EBAAG] Mew Remate Site. .,

Mew Local Site, .,

Mew Archived Site. .

Al

Edit...

Remove

Impoart sites. ..
Export sites, .

Ignore features not applicable ko this environment

[] awtomatically select mirrars

Mext = Finish ] [ Cancel

5. Click Finish

If you see the following message, then there are no updates available, and you have the latest version.

Mo Features found on the selected sitefs). Choose a different site or site
categary,

If you see available updates listed instead, proceed to the next section.
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8.1.2. Updating

1. Shown in the figure below is an example list of what is available (since individual updates will differ, you
may see a different list). There is the update site name followed by feature categories followed by individual
feature components (with the version numbers on the right). Select the topmost checkbox and all the lower
checkboxes will be checked automatically.

Search Results
(R

Select features to install from the search result list,

Select the Features to install:

Deselect Al

[=-[w] 000 Enginesting Field Taols
@ Engineeting Fisld Tools 1.0.6

=[] 000 Survey Engineering Tool
@ Survey Data Format Conversion Tool 0.5.4
@ Radial Survey Design Tool 0.8.4
@ Survey Engineering Tool 0.5.4
@ Station Offset Survey Design Tool 0.8.4

5 of 5 selected.
Show the latest version of a Feature only

[ Filker Features included in other Features on the list

2. In the feature license screen you should check the I accept the terms in the license agreements and then Next.

Feature License
(v
-y -
\_).‘

Some of the Features have license agreements that vou need ko accept before proceeding with the
installation.

@Engineering Field Tools 1.0.6 * End User License Agreement ~
w 4
[t survey Data Format Conversion T . January 2005
{-Radial Survey Design Tool 0.8.4 || * TERMS AND CONDITIONS FOR LISE, REPRODLICTION, AND
@Survey Engineeting Tool 0.8.4 DISTRIEUTION
*
Skation Offset Survey Design Too
% ¥ d * 1. Definitions.
#
* "License" shall mean the terms and conditions for use, reproduction,
* and distribution as defined by Sections 1 through 9 of this document.
#
* "Licensor" shall mean the copyright owner or entity authorized by
* the copyright owner that is granting the License.
#
* "Legal Entity" shall mean the union of the acting entity and all
* gther entities that contral, are controlled by, or are under common
" | = * contral with that entity, For the purposes of this definition,
w

(331 accept the kterms in the license agreements

(1 do nat accept the terms in the license agreements

< Back ” Mext =

109



Survey Engineering Tool

3. In the feature location screen shows file size installation and disk space availability - please do not change
the installation directory location.

Installation

W
The Following features will be installed. You can select a feature and change the location where the "
Feature will be installed. .\_‘3)‘

Features to install:

Feature Mame Feature Yersian Feature Size Installation Directory
@Engineering Figld Tools  1.0.6 Unknown I Program Files/IUSDAJEFTS
@Radial Survey Design... 0.8.4 392 KB I Program FilesUSDAJEFT/
@Station Cffset Surve... 0.8.4 624 KB I [Program Files/USDAEFT)
@Survey Data Forrat ... 0.8.4 Unknown I Program FilesUSDAJEFTS
@Survey Enginesring ... 0.8.4 4,39 MB I Program FilesUSDAJEFT/

Install Location:  C:iProgram Files\USDAYEFT “hange Location ...

Required space: Unknown
Free space: B0.22 GB

[ Finish H Cancel ]

4. Click Finish The update wizard will now download the update. When finished, the Feature Verification
screen will appear.

Lpdate Manager
i J Downloading:

(RENRNRNRNRNRNRARAR )

pluginsfgov. usda, nrcs. eft. Framework.mapp. .. .eclipse_0,7.4.jar (691K of §354k bytes)

[Run in Backgru:uund” Zancel H Details == ]
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8.1.3. Installing the Update

1. When the updates finish downloading, you will see the Verification screen. On the feature verification screen
verify that the provider is NRCS-EFT and install that feature; you can use the Install_All button.

Feature Yerification .
g4
8 -
\_).1

I, WWarning: You are about to install an unsigned Feature,
Yau may choose tainstall the Feature or cancel its installation,

This Feature has not been digitally signed.
The pravider af this feature cannot be verified.

Feature name: Engineering Field Tools
Feature Identifier: EFTFeature_1.0.6
Privider: MRCS-EFT

File Identifier: EFTfeature_1.0.6

[ Install ” Inskall Al ” Cancel l

2. You will see an installation progress window. When the installation is complete, EFT needs to be restarted to
use the new features. Click YES.

Install/Update

‘ou will need to restart the Engineering Field Tools {1.0.0) for the changes to
\__fr/ take effect. Would vou like ko restart now?

Yes 1 [ Mo

3. EFT will then restart with additional features added.
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9. Concepts & Definitions

Alignment
Alignments are used in station offset surveys. They represent the baseline of a series of cross sections,
where stationing occurs along the alignment. Often, alignments also represent the centerline, as with a
waterway. SET offers two types of alignments: a simple alignment and a user defined alignment.

Arc
An edge of a circle added to the survey map to identify the location of a natural or manmade formation that
has an arc shape within the survey area.

Border
The border is defined as the outer extent of a DTM; it is made up of points (border nodes) along the outer
extremities of the survey. All points contributing to the DTM must be within the border. The program
develops a default border around all of the survey points. The user may modify this border as needed to
better represent the surface being described by the DTM.

Border Node
A point along the border that is included in the border.

Breakline
Breaklines are lines added to the surface model to control how the triangles will be drawn, and therefore
how the contours are represented. Breaklines are used to indicate discontinuity and to show a break in the
slope. Triangles cannot cross breaklines, that is, a breakline will be one of the sides of the triangle between
two adjacent triangles.

Contour
A line representing equal elevation on a DTM surface.

Contour Interval
The frequency in elevation at which contour lines are shown. This setting will define the interval between
all contours.

Contour Major Line Multiple
This value will define how often major contours are displayed. Major contours are often shown in a
different color and/or line weight than minor contours. This value and the Contour Interval value work
together to determine how the contours will be displayed. For example, a Contour Interval of 2 with a
Major Line Multiple of 5 will result in 2 foot minor contours with a major contour line at every 10 feet
(contour interval of 2 multiplied by the major multiple of 5). Likewise, a Contour Interval of 5 with a Major
Line Multiple of 10 will show 5 foot minor contours with a major contour line at every 50 feet.

Contour Smoothing Tension Factor
This factor, along with the Segments per Curve, determine how smooth the contours will appear on the
map. Without smoothing, the contours would show as straight line segments, without curved corners.
Higher tension factors cause the contours to have tight corners, while low factors will have more broad
corners. The effective range of the tension is 0 to 10, with 0 having no tension (broad corners), and 10
having the most tension (tight corners).

Control Point
As used in the Radial survey type, points are designated by the user as control points so that SET can use
these points to perform an instrument move. Designating points as control points makes it easier for the user
to find the points in the drop down boxes in the input screens.

Convex Hull Border
The convex hull border is the default border created by SET to contain all the points that are to be included
in the DTM. It is as if a lasso was thrown around all the points and the rope was pulled tightly. All the
adjacent points around the outside of the survey that the rope touches are joined by straight-line segments to
form the convex hull border.

Cut/Fill Balance
The cut/fill balance is used in earthwork computations to determine a deficit or surplus of earth in a
computation. It is defined as the volume of cut minus the volume of fill. A positive balance indicates a
surplus of earth, while a negative balance means more fill than cut (deficit of earth).
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Cut/Fill Ratio
Like cut/fill balance, the ratio is used in earthwork computations. It is defined as the volume of cut divided
by the volume of fill. A ratio greater than one reflects a surplus of earth, while a ratio of less than one
reflects a deficit of earth.

DDD.MM
This represents the shorthand designation of how angles are entered in SET. Angles are entered and
represented in SET as degrees and minutes, separated by a decimal point. For example, an angle of 45.29
represents an angle of 45 degrees and 29 minutes.

Digital Terrain Model (DTM)
A DTM is a representation, or model, of a surface consisting of coordinate point data. The DTM can be of
the ground surface, or can be a planned surface of a structure like a pond or dam. The DTM is based on the
construction of a TIN, or triangular irregular network. DTM is sometimes referred to as a DEM, or Digital
Elevation Model.

Duplicate Points
Two or more points with the same or nearly the same horizontal coordinates. Points are considered
duplicate if the horizontal distance between them is less than 0.2 ft. Only the X and Y coordinates are
considered when making this test

Elevation
The distance relative to a vertical datum, generally an assumed datum, or sea level.

Isolate Points
A feature in SET where the user can enter a unique point name or point description that SET will use to
filter the points that are displayed on the map. For example if FC was entered as a point description for
fence in the isolate function, then only those points that contained FC in their description would be
displayed on the surface map. This makes it easier to find points and to perform other functions like
drawing breaklines, drawing objects, or for measuring.

Isopach
A land leveling contour map, where the contours represent cut and fill.

Map Sheet
Map sheets are user defined views of the surface map. Map sheets are generally defined to be printed. The
user specifies the scale, orientation, and page size for the plotted page. Map sheets can also be defined and
used to switch between views with different legend features turned on.

Point
A location in the survey that has a name, coordinates, and a description.

Point Data
Point data are representations of a point on the surface of the DTM. Each point has X, Y and Z coordinates
along with a point name and a description. Normally, point data is entered or imported as survey points
collected in the field. Points can also be added manually. By default, all imported survey points will be
included on the DTM. Points can be individually excluded from the DTM and can be made invisible so they
do not appear on the survey map.

Point Coordinates
All points need three point coordinates: X, Y, and Z coordinates. The X coordinate, also called the Easting,
is the distance left and right (east and west) of a zero Easting datum. The Y coordinate, also called the
Northing, is the distance north and south of the zero Northing datum. The Z coordinate is the elevation of
the point. The three coordinates reference the point on the map in relation to other points that share the
same datum.

Radial Survey
One of three types of surveys defined in SET. Radial surveys are performed with a transit or theodolite,
where the surveyed points are measured and presented as distances and angles from the instrument.

Rotation
Surveys can be rotated about a single surveyed point. This is accomplished in the Translation routine of
SET. To rotate a point, two common points are surveyed. One common point defines the pivot point and the
second defines the amount of rotation. A rotation angle can also be entered manually. A user may wish to
rotate a survey to adjust a survey based on magnetic north to true north as an example.

Segments per Curve (contour smoothing)
Along with the Contour Smoothing Tension Factor, this affects how smooth the contours appear on the
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map. All contours are made up of straight line segments. To make a curve, it must be done with short
segments. The more segments, the smoother the curve. Effective range is from about 3 to 100 segments per
curve.

Stage Storage
Represents the amount of storage in acre-feet, at user defined elevations relative to a virtual dam. In SET
the user selects multiple elevation bands that terminate at the virtual dam line and the program returns the
area of each elevation band and the cumulative storage in acre-feet.

Station Offset Survey
One of three types of surveys defined in SET. A station offset survey involves cross sections taken at user
defined stations along a defined alignment. Cross sections are taken perpendicular to the alignment. This
type of survey is often performed using a level, rod, and tape measure.

Structure
In the SET program, structures are user defined templates that can be applied to a ground surface to
compute volumes of storage and earthwork. The structures available in SET are rectangular pit, circular pit,
diked pit, pad, and land leveling.

Translation

Moving a survey horizontally and/or vertically by recomputing the point coordinates based on the
coordinates of a target point of another survey. Surveys are translated so that one survey can have the same
reference point as another survey. SET offers several ways to translate a survey, and can also rotate a
survey. To perform a translation, at least one common point must have been surveyed in both surveys (two
common points are required for translation and rotation). Examples of when to translate a survey is to adjust
the elevations of one survey to a different bench mark elevation; and adjust the x and y coordinates to
match the UTM coordinates of a GPS device.

Triangular Irregular Network (TIN)
The TIN is a mesh of irregularly shaped, non-overlapping adjacent triangles connecting all points in the
survey that are to be included in the DTM. Three neighboring points connected by a triangle represent a
triangular face on the DTM surface. Contours are calculated by interpolating between each pair of points in
each triangular face.

TINable
Refers to points that are part of the DTM. All TINable points must be contained within the defined border
to create a DTM surface model.

unTINable

This term and nonTINable are mentioned throughout this user manual. It simply means that the point is
marked not TINable, referring to points that are not assigned to the DTM surface model. If surveyed points
are not on the ground, and would create a false surface model, the user must designate these points as not
TINable, and the DTM engine will ignore them. SET will not automatically mark points "not TINable".
Example of points that are commonly marked "not TINable" are bench marks. Points that exist outside of
the defined border must be marked "not TINable" for the DTM to process the map. Note that points marked
"not TINable" can be included in the DTM by marking them TINable again.

XYZ Survey
One of three types of surveys defined in SET. XYZ survey points are represented by coordinates (x, y, and
z or northing, easting, and elevation). These are often performed using a total station, GPS, or from a
LIDAR survey. XYZ surveys are generally imported into SET, but XYZ points can be manually entered
into SET.
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