The TilePro Jump Start

Introduction and Disclaimer

Achieving results in TilePro is straightforward. The challenges you may face relate only
to becoming comfortable with operating a computer and running a piece of software. In
this respect TilePro presents no more of a challenge (actually, far less) than becoming
proficient with a spreadsheet, a word processor or a personal finance program.

If you have never run a piece of software more complex than an internet browser you can
learn TilePro. However, running any software well takes time, patience and a willingness
to learn from failure. If you don’t think you have these you probably want to back away
from TilePro.

There is one unavoidable issue. TilePro was designed to provide a simple visual and
computational assist to people who put tile in the ground. If you are not a
designer/builder of agricultural drainage systems you probably should not be using
TilePro. If you are a designer or tiling contractor you have to understand TilePro simply
as an assist to your art- a product that helps you apply your knowledge and intuition more
efficiently and effectively.

There is no ‘science’ in TilePro. There is a bit of arithmetic, trigonometry and
cartography. TilePro will not figure pipe sizes, recommend optimal slopes or calculate
lateral spacing for you. It will only help you apply your knowledge in building a
graphic/cartographic representation of a drainage system so you can present the job to
your customer and physically lay out the job in the field.

There is no ‘magic’ in TilePro. It can not predict the best run through a complex
physical/topographic surface. You use your knowledge and experience to propose and
test the runs of mains and laterals. The design process in TilePro is simple and totally
interactive.

The basic function of TilePro is to show you how a proposed main and its associated
laterals will lay under the ground. You propose the alignment and run of a line on an
image of the physical/ topographic surface of a field and the computer shows you if the
run will lay within an envelop of minimum and maximum depth at a functional slope. If
it does, keep the design. If it does not, cancel and start over.



Using TilePro (Start the Program by double-clicking on the
program icon. Just like any piece of software.)

Step 1. Create a Job.

A system design is undertaken in a job context. Creating a job simply involves supplying
detail about the job. Job creation is wizard driven. Click File | New Job... and supply
content to the boxes on each page of the wizard. Click Next> to proceed.

Pagel Who is the job for?

Create Mew Job
Job: |Clark 001
Client i Clark
Farm : |West Farm
Field - [west160

% Bach I Mest > I Cancel Help

Page 2 Where is the job?

Create Mew Job

Job location information :

County ; IF'uIaski
State : IIndiana
Range : |'I I

Township : |33

Section : I'IB

< Back I Mest > I Cancel Help




Page 3 Who gets the bill?

Create Mew Job

i Clark.
RR 15
Shelbyyille

o

Page 4 What units do you work in? English or Metric? Are linear units in feet, inches,
centimeters, meters, etc.? Is slope expressed in degrees, percent, arcseconds, etc.? Is area
expressed as acres, hectares, square miles, etc.? When you see coordinates are they to be
in latitude/longitude or in projected x,y?

Create New Job




Page 5 What are your working parameters? How much cover is minimum? (Here, 2
feet.) What is the maximum depth for your equipment? (Here, 7 feet.) What is the
minimum slope for a line? (Here one tenth percent.) What is the maximum slope? (Here,
one percent.)

Create New Job

Page 6 Who is doing the job? Who is the contractor? Who is the designer? Normally
that’s you.

Create New Job

Clark. Tile:

131 Third 5t.

50462645975
reni@deltadatasystems com

Fan

4000920071 -Pulaski




Page 7 What is the map projection to be applied to all work in this job? UTM? State
Plane? What datum? NAD27? WGS84? You can’t put something curved on something
flat without a projection. Latitudes and Longitudes are ellipsoidal coordinates (curved).
To plot them on a computer screen or a piece of paper, they have to be projected. You
want to do this on a real, map space so you can move back and forth between ellipsoidal

(latitude/longitude) and plane systems.

Create New Job | x|

IF pau need a unigque map projection far this job, wou shauld
choose it here.

Current Projection Parameters :

Proiechar ; Uriversal Trangyerse Mercator:
Datumn WGS Daturn [1984)

Zane Murber 15

Hemizphere : Marth

Change Projection... |

< Back I Finish I

Caticel |

Help

Unless you have a compelling reason to work with a specific map projection, do this:

1) Find the longitude position of the job. Since most of your field work involves
GPS, this is not going to be a problem. But, if you do not know the longitude, ask
the county surveyor or consult a Geological Survey map. Let’s say that the center
of your field is 81 degrees 37 minutes and 5 seconds West Longitude.

2) Click ‘Change Projection’



Select Job Projection

[ Select Projection

Lambert Azimuthal Equal Area ;I
Lambert Conformal Conic

Lee Oblated Sterengraphic
Mercator

Miller Cylindrical

Miller Oblated Stereographic
Modified Polpconic

Modified Stereographic Confarmal
Modified Transverse Mercator
Mollweide
Orthographic
Polyconic
Sinuzoidal
State Plane
Stereographic

=

< Hack I Mext > | Cancel |

3) Universal Transverse Mercator is highlighted by default. This is a very
reasonable choice for a map projection. We recommend that you use it in your
work unless your client requires a different choice (and that would be a rare
request). Click ‘Next>’.

Select Job Projection

[ Select UTM Zone and Hemisphere

Zone Number | Zone Left Edge | Zone Right Edge
10 126 W 120 W ﬂ
1 120 W 114w
12 114 W 108 W
13 108 'w 102w
W/
16 90 W a4 W
17 84 W 78w
18 78w 72w
19 72w BE W
20 BB W B0 W
A B0 W B4 W
22 54 W 43 W
23 43 W 42 W
4 47 S AR WS j

& MNarth Hemizphere
" South Hemisphere

< Back

Cancel |

4) UTM projections are arranged “by zone” every six degrees and by hemisphere.
The default zone is “15”. Any position between 90 degrees and 96 degrees West
is in zone 15. You noted your position as 81 degrees West. This puts your job in
zone 17. Put your cursor on the list line that has “17 84 W 78 W and click the
left mouse button to highlight that list entry. You are in the northern hemisphere.
Make sure that radio button is active (and it is by default). Then click ‘Next>’.



Select Job Projection

| Select Datum

Morth American Datum [1927) Alazka ;I
Morth American Datum [1383)

0ld Hawaiian Maui D atum

0ld Hawaiian 0ahu D atum

Old Hawaiian K.auai D atum

QOrdnance Survey of Great Britain [1936)
A0RMOO Datum

Siena Leore Daturn [1960]

Provigional South American D atum [1956)
Sphere

T ananarive Obsry D atum [1925)

Timbali Datum

Tokyo Datum

Tokyo Special Datum
Woirol D atum

/G5 Datum [1972)

W55 D atum 1984
ial (10041 LI

< Back Cancel |

5) A projection must be associated with a datum. The default selection is WGS
Datum (1984). This is the one used in GPS survey work and characterizes most
GIS work. Again, unless your client has required the use of another datum use
WGS84 in all your work. Click on ‘Finish’ here and then click on ‘Finish’ on the
main job creation dialog. At this point, the New Job is created. You see
‘Clark001” in the Job drop down list.

Each time you create a new job it gets added to the job list. When you activate TilePro
all Jobs with all the parameters that you have just set are selectable.

Job

| Clark 001 =

Step 2. Create a topo map.

You are using TilePro to see how proposed runs of main or lateral sections fit under the
physical surface of the field. Where do you get a map of surface elevations? You build it
from collections of field elevations. How did you collect field elevations? With a survey
grade GPS system. The basic data point is 1) a longitude (X), 2) a latitude (Y) and 3) an
elevation (7).

In fact, your field collection activity will have produced two data sets: 1) a field
boundary and 2) a set of x,y,z data points. There will be two external files to work with:
a boundary file and an elevation points data file. They are created by your GPS survey
system.



Import the Boundary File

| Lavers Klap Help
[Ereate e Sel..

Impart Drawings AGIS Drawing...
Import [mages r Dlog...
) Li<F ...
| [Ereate) rating Laver.. MIF..
Shape...

The boundary file was collected with Dlog and exported in an “AGIS Drawing” format.
Therefore, to get this into TilePro you need to import it. Click on ‘Layers’ then ‘Import
Drawings’ and finally ‘AGIS Drawing’.

This pops up an import wizard for this type of file.

AGIS Drawing Import Wizard - Input File

Select AGIS drawing file

Browse |

< Bachk I Hext > I Caticel | Help |

Click on ‘Browse’ to locate the file in a folder titled “TP Tutorial”

Look jni | =3 TP Tutorisl = ﬁl

File hanne: |field boundary.DDS_DOF DOpen I
Files af twpe: IDrawing Filez(~DDS_DOF) j Cancel |

o

The file is named ‘field boundary.DDS_DOF. Highlight it and click on ‘Open’.



The wizard page is updated with the selected file.

AGI5 Drawing Import Wizard - Input File E2

Select AGIS drawing file
IC:'\TF‘ Tutonal\field boundare.DDS_DOF

< Back | Mest » Cancel Help

Click Next to proceed.

Supply a Layer Name in the edit box. Use ‘Boundary’.

AGIS Drawing Import Wizard - Dutput File Ei

— Select TilePro Dutput file
IE:'\TILE_D.&T!—'«\CIark 00140 RAMWIN G Yield boundary DDS_DOF

Browse |

— Layer

Boundary

< Back I Finizh I Cancel | Help |

Click ‘Finish’. The file is processed and you will see that the Layer List on the interface
has been updated with a new entry.

Layerz: [Right click on entry for ophiong]
[(JBoundary

Put your cursor on the check box next to ‘Boundary’.

Lavers: [Right click on entry for optionz]

Boundary



Now click on the ‘Apply’ button at the bottom of the layer list.

Apply Clear &l

Select Drawings Select Images

You should see the boundary on the display like this:

TilePro [_[5]x]
File Display Tools rs Map Help

LS &g

1ob

[omcon =]

Layers: [Right cick on enry for options]

o [Lon: 81 36'57.7974" W [Lat 27" 35 6.2902'N

ForH
ihstan || {4 @ 3 5] || By Erploing- CATP Tutorial | 691 The TilPro Jump Stan.do... ([ TitePra N Jase Paint Shop Pro |3t & 4zrru

Now you have a boundary to limit the operation of Surface Generation. Let’s build the
topo surface.

|Iu:u:uls Layers Map Help

Surface Generator. .

Area Properties
Digtance

Building Calor T ables...
Databaze k
Prafile

Object Profile




Surface Generator has its own interface.

Surface Generator M=
Eile Display Surface Help

i

You see that the boundary is displayed here too. If it is not, click File | Drawing Layer
on the Surface Generator dialog. Then highlight ‘Boundary’ and click OK.

Now you want to locate the data set of ‘x,y,z’ points that was collected in the field with
GPS. Itisin “.mdb’ format. This means that the data are structured in a very specific
way that is instantly recognizable to TilePro. The data could be in other formats. That
would depend on your GPS collection system. TilePro supports enough so that you can
get almost anything in.

Click File | Point File> Access (.mdb) File

File Display 5Surface Help
Drawing Layer. ..

Image Layer. ..
Poaint File

Arccesz [mdb] File...
DOlog File...
Text File...

#Basze [.dbf] File...




Click on ‘elevs.mdb’ and click Open.

Laok i |3 TP Tutoria - & & e

B

EE. field boundary MDB

File: name: Ielevs.MDB Open I
Files af type: IAccess Filez [*.mdh) j LCancel |

v

You need to tell Surface Generator about the geography of these data. What is the
coordinate system? In most cases with GPS the answer is “Not Projected (Longitude,
Latitude)”. This is the default. Click Next.

Select Map Projection for Database Points

[ Select Projection

Equidistant Conic ;l
Equidistant Culindrical

General Perspective Tilked
General Perzpective Wertical
Gromaric:

G550 (50 State] Stereographic
Lambert Azimuthal Equal Area
Lambert Conformal Conic

Lee Oblated Stereographic

M ercatar

iller Cylindrical

Miller Oblated Sterengraphic
Madified Palyconic

Madified Stereographic Confarmal
Muodified Transverse Mercator

b ollweide

ot Projected [Longiude, Latitude]

M thonranhie Ll

< Bach Cancel |

Now supply the datum. Again, in most GPS work this will be WGS Datum (1984), the
default. Click Finish.



Select Map Projection for Databaze Points

| Select Datum

Morth American Datum [1927] Alaska ;l
Marth American Daturn [1983)

Old Hawaiian Maui D atum

Old Hawaiian 0akw D atum

01d Hawaiian Kauai D atumn

Ordnance Survey of Great Britain [1936)

QORMOG Datum

Siena Leone Datum [1360]

Frovizgional South American Datum [1956)

Sphere

Tananarive Obsry Datum [1925]

Timbali Dratum

Tokyo Datum

Tokyo Special D atum
“airol D atum

WES Daturn [1372

WG5S Datum [1334)

SR Tabim Srecial 119R4]

< Back

When you click ‘Finish’ this dialog pops up.

MDE Yertex Parameters
Data Set
% [ew ) fopend ‘

—#4. Coordinate
— Latitude-Longitude

& Decimal IGIDbaI j
 DMS

 Field Names

I.&NT_LDNG 'I Longitude Degrees
I jv
I.&NT_LAT VI Latitude Degrees

[~ ANT_HAE

—Z Coordinate
Al Z Caordinate fields |
[ &NT_LAT |
[T ANT_LONG r
ik It

ak. I Cancel |

The purpose of this dialog is to tell Surface Generator where to find table fields for X, Y
and Z. In this case the X is ‘ANT_LONG’ (antenna longitude), the Y is ‘ANT_LAT’
(antenna latitude) and the Z is ‘MSL_HEIGHT’ (mean sea-level height). Click on the
appropriate drop downs to define X and Y and click the check box next to
‘MSL_HEIGHT’. Then, click ‘OK’ to continue.



Drawing File Parameters | x|

= Drawig Bairt e
Ielevs.DDS_DDF

Braze |

= Latenldamme:

Ielevs Paints

1] I Cancel |

There is an option to build a drawing file of the surface points in addition to the physical
surface map. Normally the number and density of points is too great to bother with
creating an additional overlay. Just click ‘OK’ here.

Now the Surface Generator display is updated with the field collection of points.

=3 Suiface Generator (=] B
File Display Swrface Help

%

Note that the collection was much more dense in the west half of the field than in the
east. The reason is that the contractor started with a collection frequency of SHz (five
points per second) and then decided to change to 1Hz (one point per second).



To continue, click Surface | Boundary Objects

| Surface  Help

Eoundary Objects

Moving &verage...
Mearest Meighbar. .
Trend Surface. ..

When you do this, the display cursor will change to a cross-hair. This means that a
display operation is possible. You are going to select the field boundary as a ‘boundary
object’. Put the cursor on the line and click the left mouse button. The boundary will be
highlighted in RED. Now, click the right mouse button to stop selecting boundary
objects. The display cursor will return to its ‘arrow shape’. You have specified the field
boundary as the limit of surface estimation.

Click Surface | Moving Average

Surface Help

Boundamy Objects

toving Average. .
Mearest Meighbar...
Trend Surface...

This will pop up a dialog for surface model parameter entry.

Surface Parameters E3 |
— Processing Limits

Ririrmurn < 438792 95
B awimnuirn = 440073.02
kirirnurn J0503E87.8
P airnumm 30519316

1

— Algorithirm
™ |nverse Distance Average

i* Euponential Decay Average

Decay Constant ik |
Fadiuz of Influence  |74.8547

k. I Cancel

Help |

i

We think ‘exponential decay’ is an effective modeling technique for a dense and regular
data set as created by RTK GPS. Change the ‘Decay Constant’ from the default (1.0) to a
new value, .03. Click OK.



Now you are asked to supply parameters for the file that is being created by Surface
Generator.

Output File Parameters E3
— Image File

Browsze |

* Pisel Size [10
¥ Pisel Size {10
Data Type IDoubIe j

™ Preview Surface

™ Build Paint Labels

Ok I Canicel |

The parameters are: 1) File Name. Use the default. You could change it by clicking
Browse and supplying a different name. 2) X Pixel Size. The output of Surface
Generator is an image composed of picture elements (pixels). These elements have a
width (x-dimension) and a height (y-dimension). The default is 10 meters (~32.80 feet)
for both dimensions. You can change either dimension by typing in a new number in the
edit box. Note that the smaller the number, the larger the output file. 3) Data Type. This
refers to the numeric precision of the output calculation. A ‘double’ is a 64-bit, double
precision number. Your other option is ‘Float’ a 32-bit, single precision number.

Other options are 1) ‘Preview Surface’ which means to build a temporary view of the
output for review before committing to a final process. You might do this if you wanted
to see what various parameter settings would yield before you actually built the output
file. 2) ‘Build Point Labels’ which means that a label will be put at the location of each
input data point. Note that with as many input points as you have here, building labels
would result in a very busy display.

Don’t change anything. Just click OK.



This dialog offers a chance to supply parameters other than defaults for units, unit
precision and color. In normal operation, keep the defaults. Click OK.

Surface Channel E
Channel ;1 ﬂ
Field Mame :

[ Layer

[MSL_HEIGHT

Urits Type : ILineal j
Lrits - Ift j
Precision : |2 j

[ Calor T able
& Default Color Table
" Pixel Value Bazed Color Table

 Thematic: Color Table
File: M ame

Brovwse |
ak. I Caticel |

=

Surface Generator runs with a progress bar showing completion. When the surface run is
complete, click File | Exit on the Surface Generator dialog to return to general TilePro
operation.

You should see that your layer list has been updated with a new topo layer.

Laverz: [Right click on entry for opliong]

[w| B oLind ary
M5 _HEIGHT

Click on the check box next to ‘MSL_HEIGHT’ and click on Apply to view the result of
Surface Generator. This is the physical surface of your job.




Step 3 Create a ‘“Tile Set’ and build runs of Main and Laterals

1) Right click on the layer list entry ‘MSL_HEIGHT’. Then check Set Topo to
identify this layer as the one containing topo values.

Boundary
MSL_HEIGHT

v Set Topo

Show Labelz
Label Calar...
Labelz L

Move to Top
bl owe to Bottom

LChange Layer ...
Delete Layer...

Copy...
Edit Color T able k
File Header...

Expart to Drawing. ..

2) Click Layers | Create Tile Set...

|I:a_l.lers Map Help

Create Tile Set...
[mport Drawings 4
Impart |mages »

Create Drawing Layer. ..

3) Supply the name of the first “Tile Set’ for this Job as ‘Set 1’ (you could use any
name that was descriptive). Click OK.

Enter Tile S5et Hame

|5et 1]

0k I Cancel |




When you click OK the set is created and added to the Job’s layer list.

Lavers: [Right click on entry for ophiong]

(v Boundany
[wMSL_HEIGHT
[]5et 1 Lateralz
[]5et 1 Main
[]5et 1 Set Pointz

As you see, a ‘Tile Set’ is a collection of three layers, Main, Laterals and Points. ‘Mains’
and ‘Laterals’ are easily understood. ‘Points’ are used to monument the position of any
feature related to the functioning of the system, such as: risers, drains, etc. Everything
you create for a Tile Set is related only to that set. You design a system as a series of Tile
Sets.

4) Check Set 1 Main and click Apply. Then, right click on Set 1 Main to access
Layer tools.

Set1 Main ;
[)Set15etPg  oine Type..
Line ‘width...

Layer Color...

Show Labels
Label Calar. ..
Labels 3

Move to Top
tdove to Bottom

LChange Layer ...
Delete Layer...

Build Tile...

Edit Tile...
Dimensgion

Edit Databasze...

File Header. ..

Object Froperties ¥

5) Click on Build Tile.



The ‘Build Main’ dialog offers choices of how to work. From an outlet into the field?
From a position in the field to an outlet? Starting with an outlet elevation relative to
some elevation bench mark? Starting at a specific depth below surface? What slope?

Build Main E

— Current Segrment

Digplap tile info as ;. ~ Elevations

' Depths
Oustlet - |2— ft
E ndpaint 2 |2— ft
Slope : I'Il— =

Calculate tile using
&+ Dutlet & Slope

" Endpaint & Slope
" Endpaint 1 & Endpaint 2

Mew b ain I Tie kain I

[Eoneludekiam |

We’ll work from the outlet out to the field with a starting depth of two feet and a
proposed slope of .1 percent (a ‘tenth’). Set the parameters as you see them here.

Click New Main. The display cursor will change to a cross-hair. This indicates that
display operation, in this case drawing, is enabled.

Now position the display cursor at this location:




Use the cursor position display to see if you are close to this position:

Pixel¥alue: 18935 f Lor: 817 37 1.6017"w  |Lak 27° 35 14.5368"N

The ‘Pixel Value:’ report is elevation. This is the lowest point in the field.

Click the left mouse button to lock on this position and then move the cursor out to this
position:

The ‘Pixel Value:’ report shows this elevation and position:

Pivel Yalue: 19578 ft |Lon: 91° 36" 44,1556 W/ |Lat 27" 25'5.7024" N

Click on the left mouse button to lock on this position. When you do, the Profile Edit
tool is displayed.

Topovalie: F——  Mninumdepth: F——] Tiedepth: F——  Maimun depth: ——

Tie Depth To03ugn  Lotiude: W USTUN  Duisde
Tie Elevaion 1z ariess i Longiuce: BITUSW i
Headng: 70472 Distance: 0008881 1t
Slope 0100000%  Totl Disence: 193476475210

Add Change Deee | 0K Cancel




Tile Profile Edit Tool

This is where some design work gets done. In the previous steps you worked in ‘plan
view’ to lay out a main from an outlet to a point in the field. Now you are being shown
the lay of the proposed run under the physical surface in ‘section view’ (elevation). If
this display shows an acceptable run you can accept it and move on. Very often, some
adjustment to the proposed run will be required and this is the principal function of the
Tile Profile Edit Tool.

What you see is 1) the physical surface profile (in green) which is the surface elevation;
2) the minimum cover profile (in cyan) which is the depth above which the tile should not
be placed; 3) the maximum depth (in dark blue) which is the depth below which your
machinery can not dig; 4) the lay of the tile at the proposed start depth and slope (of .1%
in this case). Profile #1 is derived from the topo surface that you built in Step 2. Profiles
#2 and #3 were specified when you created this job in Step 1 (on page 5 of the Job
Creation wizard).

To Look at the details of the proposed run.

Use the horizontal slide to move left and right on the graph. You can move it with the
mouse or by tapping the keyboard arrow keys.

[ ]

As you move the slider, a vertical marker travels along the graph. Information relating to
tile depth, surface elevation, coordinate location, tile bearing, slope and length to/from
tile start point is given.

Tile Depth - 1 a90545q  Latitude: 27+ 35'14.2108" N
Tile Elevation 187331406t Londitude: B1° 37 2042w
Heading : 118.209804° Diztance: 0.009455 ft

Slope : 0100000 % Taotal Distance: 1954, 241452 1t



Making some adjustments
In looking at the proposed run there are two slight problems to address.
Problem 1. At the origin (extreme left), the tile is too close to the minimum cover

requirement. We want to lower the start depth by a few inches to be sure we are
within the MIN/MAX envelop (the cyan and dark blue profiles).

_r—\_r—H—’_’_!_[

WALLIE

‘——f—’_[—!

Make this change by:

1) Move the slide/vertical marker to the extreme left of the graph (on the start point).

2) Click on Change. NOTE that the Add and Change buttons change to Accept
and Reject.

3) Tap the “down arrow key” ten times. Each tap moves the point lower in the
profile.

4) After the tenth tap on the down arrow, click Accept. You should have changed
the depth of the start of the main from ~1.95 feet to ~2.44 feet. And, you have
changed the slope from .1 to ~.11.

Problem 2. At the termination (extreme) right, the tile is deeper than it needs to be. We

can raise it without exceeding slope requirements and the machinery will not have to
work so hard.

f;f’%
o



Make this change by:

1) Move the slide/vertical marker to the extreme right of the graph (on the
termination point).

2) Click on the Change button.

3) Tap the “up arrow key” about 30 times. (You can hold the key down to move
continuously. You can hold the Shift key and the arrow key down to move much
faster.)

4) After the thirtieth tap. Click the Accept button. You should have changed the
termination depth to ~3.5 feet from an initial depth of ~ 6 feet. The slope has
changed again to ~.15 %.

When you have completed these adjustments click OK. You are returned to the main
TilePro display where the proposed run is shown in dark blue.

Note that the cursor is still locked at the termination point. (If you wanted to continue the
run you could extend the line, left click and re-enter Tile Profile Edit.) Click the right
mouse button to conclude the run.

Click on Conclude Main.
Attributes
Fipe Length 192413 0

Fipe Description

1000 PYC =]

At this point, you must supply an attribute for this feature in the tile set (the main). The
attribute is “what pipe material?”, “what diameter?”. Click on the drop down to select
the appropriate material and size. Click OK to accept. At this point the main has been
drawn and is part of the Job.



