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STATION ESTABLISHMENT (PRG 20)

1.
Lesson Summary: Perform Station Establishment using Program 20.

2.
General Instructions:

a. Known Station

(1)     Set up Instrument over known point.

(2)     Backsight other known point.

b. Unknown Station.

(1)     Set up Instrument over unknown point.

(2)     Backsight at least two known points.

3.
Procedures:

a. Known Station Establishment
.  

(1) Setup Geodimeter over a known point as in previous exercises.

(2) Enter Program 20:

STD      P0      08:00

Program=20

 
   Press PRG 20, ENT (Follow procedures outlined in TM 5-6675-332-10


    Pg. 1.3.12 – 1.3.20.)
Stn.   esta       08:00

1  Known station

2  Free station


   Enter Known station. (1).

P20      08:00

Job no=


   Input a job number.  Always use a new Job number

P20      08:00

1: Xmem  off

2:  Imem  on

3:  Serial  off


   Use Imem, unless you have the Geodat hooked up. Press ENT
P20      08:01

STN #=1000


   Enter Station # of point Instrument is over.  If you are using an Area file, make sure it is correct.

          08:01

Area=5400


   Key in name of Area file.  Press ENT to enter coordinates manually.   Area 5400.
Sel devic      08:02

1  Xmem

2  Imem


   Select Internal or External memory.

Stn  ok?

N=76648.49

E=79183.06

ELE=1134.32


   The Geodimeter will ask you to confirm the coordinates for the station.   Press YES or ENT

       08:03

HT Measure?


   Press YES or ENT.


       08:03

IH=0.0000


   Enter the Instrument Height.

      08:03          

Refobj=


   Key in the Pno of the Backsight.

     08:03

Area=5400


   Geodimeter asks for Area file. 

Stn  ok?

N=76648.49

E=79183.06

ELE=1134.32


   Confirm coordinates of backsight. 

   08:03

Aim at refobj.

Press A/M


   Aim at Backsight; press A/M
STD
P20
08:03

HA ref: 182.2008

HA     : 182.2008

REG=Exit


   Press REG.  Geodimeter will complete Station Establishment and return to P0.  Geodimeter stores the following in Job file: STN#, Stn. Coord.,BS#, BS Coord., HA ref, HD, and IH.

b. Free Station Establishment.

(1)  Setup Geodimeter over any point as in previous exercises.

(2) Enter Program 20:

STD      P0      08:00

Program=20


   Press PRG 20, ENT (Follow procedures outlined in TM 5-6675-332-10  Pg. 1.3.21 -- 1.3.30.)
Stn.   esta       08:00

1  Known station

2  Free station


   Select Free station (2).

P20      08:00

Job no=


   Input in a job number.  Always use a new Job number

P20      08:00

1: Xmem  off

2:  Imem  on

3:  Serial  off


   Use Imem, unless you have the Geodat hooked up. Press ENT.

P20      08:01

STN #=1000


   Enter Station # of point.  This Pno can be used only once.

          
08:01

HT Measure?


   Press YES or ENT.


       
08:03

IH=0.0000


   Key in the Instrument Height.

     
08:03

Area=5400


   Input Area file where known stations are stored.

Sel devic      
08:02

1  Xmem

2  Imem


   Select Internal or External memory.

      
08:03          

Pno=


   Key in the Pno of the first known point.

Pno ok?

N=76648.49

E=79183.06

ELE=1134.32


   The Geodimeter will ask you to confirm the coordinates for the point.    Press YES or ENT


       
08:03

TH=0.0000


   Key in the Target Height.  The target will be on a range pole and not a  tripod.  Easier to move for radial survey.

STD 

08:05

HA: xxx.xxxx

VA: xxx.xxxx

SD: xxx.xx


   Aim at the target.  Press A/M.  When SD is displayed, press REG to register shot.  Repeat procedure with another known point.
      
08:03          

Pno=


   Key in the Pno of the second known point.

Pno ok?

N=76648.49

E=79183.06

ELE=1134.32


   The Geodimeter will ask you to confirm the coordinates for the point.   Press YES or ENT


       
08:03

TH=0.0000


   Key in the Target Height.  The target will be on a range pole and not a tripod.  Easier to move for radial survey.

STD 

08:05

HA: xxx.xxxx

VA: xxx.xxxx

SD: xxx.xx


   Aim at the target.  Press A/M.  When SD is displayed, press REG to register shot.

       
08:03

More?


   If you want to shoot more known points press YES.  If not, press NO. 

STD 


08:05

N:     xxx.xxxx

E:     xxx.xxxx

S_dev: xxx.xx


   These are the coordinates for the unknown station. Check the Standard deviation.  It should be less than 0.1.   Press ENT

STD 


08:05

S_devX:     xxx.xxxx

S-devY:     xxx.xxxx

SF = 1.00000


   These are the deviations for X and Y (N and E) coordinates and the scale factor used when establishing the station.  Press ENT. 

STD 


08:05

ELE = XXX.XXX

S_devZ = xxx.xx


   This is the elevation and Z standard deviation.  Press ENT. 
Store?


   Press NO. 
RADIAL SURVEY (PRG 16)

1.
Action:  Collect Radial Survey Data

2.seq level1 \h \r0 
References:


a.
TM 5-6675-332-10, chapters 1 & 2


b.
STP 5-51T12

1. Sequence of activities:

a.
Perform as a Rod Person: The rod person is by far the most important part of the survey crew when performing a radial survey.  It takes understanding and knowledge to perform effectively as a rod person.  The outcome of the site map will only be as good as the locations of the shots taken.  For example, if a manhole is missed, the sewer-line, proper changes in terrain, the contours and earth compilations will not be accurate.  Knowing what to shoot and what not to shoot is very important and a good Rod Person can make all the difference.  To perform effectively as a Rod Person, follow these guidelines listed below:

(1)
Ensure that the target height remains constant for each shot.  If for any reason, the target must be raised or lowered, the instrument operator must be informed before the shot is taken (F6).

(2)
If shots are being taken on a road, ditch, or utility line, the shots necessary are:

(a)
At the beginning of the feature.

(b)
At a change in Vertical or Horizontal direction.

(c)
On curves: the beginning, the middle, and the end.

(d)
At the end of the feature

(3)
Ground shots will be taken at changes in the terrain of greater than 2% or any major change of slope.  Use a grid pattern on all areas for ground shots.



(4)
Not all trees need to be shot.  Only shoot the trees that are large enough that they would need some special attention to remove.  Take shots on all trees with a diameter greater than 12". 

(5)
As a rod person, it is your responsibility to make sure that the instrument operator knows what feature you are on, to input the correct Pcode. 

(6)
The rod person should also know what shots are needed to accurately represent a particular feature.  For example: On a building, it would be nice to have all corners taken, but sometimes it is not feasible.  However, if 3 of 4 corners can be seen, that is enough to plot the building out.  If only 2 corners can be seen, you have the following choices:

       (a)
Measure the buildings size (all sides) and support the dimensions with a sketch.

       (b)
Move the instrument to a new location so that another corner may be seen. 


(7)
When taking a shot on a manhole, the rod should be placed in the center of the cover.

(8) When taking shots on a road or a parking lot that has curbing around it, shots should be taken at both the top and/or the bottom of the curb.


(9)     When you are finished with the radial survey, will the information you collected be enough to accurately represent the entire area that was just shot? 

c. Operate the Geodimeter.

(1)   Use Breaklines to survey the area.

 (a)
Always start at the beginning of the feature, such as at an intersection. 

 (b)
If the rod person starts at one end of the feature, the shots must be in line with the feature.  In other words, if you start a line for the edge of road (.20) at an intersection of a road, then the shots along the edge must start at one end and go to the other. 

Example:  Let's say that the line below is a centerline of a ditch and we are going to survey it as a breakline.  This is how the point codes might look:

[image: image1.png]%% TERRAMODEL - [Plan : BEGCON]

% File Edit View Draw Draft DIM Inquire Modify Settings Cogo Geocap Hydro Pipe Road Window
Help
L set BounDARY [ [l SOLID | [0 RlE ]

~=lol x|
=181x]|

Allrights reserved.
Elapsed time: 0.388 seconds (reading project)
Elapsed time: 0.205 seconds (reading project)

B




[image: image34.png]R fle: Browse.

[SpeciaNTredwr B KNGSTON

Duplate I
T a—
€ Discard
€ Dermite

[ Cancel




[image: image35.png]Import points report

Duiing reading of points:

0.0 Seconds requied toread fe.
48 Points were added.

0 Pairts were renumbered.

0 Paints were discaided.

0 Pairts were found equal.

0 Paints were overwriten

K




[image: image36.png]Companyname: [51 TANGO COURSE |
Address: oS0
Ciy.State: [T LEONARD WOOD_MIGHTYMO |
Phone: [Frassesee

TSP
Macro Diectory:  C:\Spectia\Triodwin38 Browse.
Server Clent

Mo objects: [100000 Undo [igqay | Matker [
axphapts  [P9000

Maspreps OO0 | e
Escopecout 0
Imidebuglevet I
Pooype: _Browse_|

I™ Lock fie an open o Cancel

™ Use apps merus 7 Toolbor autostart
. Guick command

7. Promp i creste ptin Set crid



[image: image37.png]B Terramodel - [Plan : PE: [x]
Eoad Window Help _ &
X

sl vows (e A E s HGEERIE 8l

M Ele Edt View Draw Dish DIM luquie cap

Offnt
OffintHal
Center IntHal Perp
i PerpHal

HName

StaEley

Quadrant

Created Point at 100.00000,50.00000,125.50, Pn: 2 Vie
Created point at 106.06602,106.06602 Name: TREE F





[image: image38.png]Loci|

[0.00000,0.00000

Brg;

[N45.0000E

Dist:[150.00

3





.25   25   25   25   42   25   25   31   -25

Breaklines connect points with like Pcodes in Terramodel provided they are shot beginning with a (.) before the first Pcode.

 (2)
Moving the Instrument to a new location:  There may be times when the entire area that you wish to survey cannot be seen from one central position.  The Instrument may have to be moved several times to collect enough data.  To move the instrument follow the steps below.

(a)
Finish all shots from the instrument's original location and turn the Instrument OFF.

(b)
Move the Instrument to another position that enables you to see a lot of the shots you could not see before.  When you turn the Instrument back on it will ask you if you want to Continue?, answer NO to this question.  Repeat all of the steps outlined earlier from PRG20.

SPECIAL NOTE: USE A NEW JOB NUMBER – You can combine Jobs later:

(c) Once the new instrument position has been calculated with Program 20, you may now start to perform Radial Survey measurements again using Program 16.  Simply, repeat the steps outlined previously.

STARTING A RADIAL SURVEY (PRG 16):

NOTE:  Radial survey (PRG16) is not a factory program from Geotronics, it is a UDS - User Defined Sequence.  UDS’s allow someone to write a program that will collect required data not collected by other Geodimeter programs.  Program 40 will allow you to make a new program.  To use a UDS the Geodimeter must be established by some means.

STD      P0      08:11

Program=16

 
      After Station Establishment, PRG 20, enter the UDS.  Enter PRG 16.

UDS      08:12

Job no=


      Enter a new job number for this survey.

UDS     08:12

1: Xmem  off

2:  Imem  on

3:  Serial  off


   Select the memory to store the data.

UDS         P16      08:12

Step:1     Store

Pno=1000


   You will be prompted for a starting point number.  Enter 1000.

UDS         P16      08:12

Step:1     Store

Incr.?


   You will be asked to increase the points as they are shot.  Press NO.  

UDS         P16      08:12

Step:1     Store

Decr.?


   You will then be asked to decrease the points as they are shot.  Press NO.  

UDS         P16      08:12

Step:1     Store

Auto Incr.?


   You will then be asked to auto increase the points as they are shot.  Press YES.  

UDS         P16      08:13

Step:2    Store

Pcode=

 
   You will be prompted for the first point’s Pcode.  Enter it.
UDS         P16      08:13

Step:2    Store

Dup.?

 
   You will be asked to duplicate the Pcode for the point.  Press YES. A YES  will allow you to change Pcodes on each successive point.  A NO answer will lock in the Pcode until you change it. 

UDS         P16      08:13

Step:3    Store

TH=

 
   Enter the Target Height.  It should be the same as the instrument height.  You will again be asked to duplicate the target height.  Press NO. A YES  will allow you to change target heights as needed during the survey.  A NO will lock in the current height until changed.

STD        P16      08:14

HA:       32.2304

VA:       91.0954


   The instrument will enter theodolite mode and you may begin taking readings.  Aim at the prism, press A/M, and then REG for each shot.

NOTE: THE INSTRUMENT WILL PROMT FOR PCODE ONLY.  YOU CAN CHANGE Pno BY PRESSING F-5. YOU CAN CHANGE TARGET HEIGHT BY PRESSING F-6.

Download Radial Survey Data

1.
Action:  Download Radial Survey Data

2.seq level1 \h \r0 
References:


a.
TM 5-6675-332-10, chapters 1 & 2


b.
STP 5-51T12

3.
Sequence of activities:


a.
Connect Geodimeter to computer.


b.
Enter Program 0.


c.
Download data.

4.  
Procedures:


a.  Connect Geodimeter to computer, turn on and disengage dual-axis Compensator, and enter Program 0 as in previous lessons.


b.  Create a new Project in Terramodel.  Call this file RadialPE1.
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c.  Pull down Geocap, Transfer, and Receive from Data Collector.  The screen will display the download dialogue box:

Check the box next to "Place Points in Project File" and make sure the Format is correct according to the data collection routine the Instrument used.  Select the ".job" file to down load; click OK to down load.   After the transfer is complete, click OK.

Terramodel will begin converting the raw data to a set of points:
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Click the radio button next to "Renumber" and make sure that the layer is "POINTS"; click OK.  Terramodel will display the Import Points dialogue box:
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Check to make sure that the correct number of points were added, renumbered, or a combination.  This box should have some numbers in it, not all zeros.  Click the "View All" button.  Make sure the points in the display are the points you collected in the field.

TERRAMODEL BASICS

This section is designed to illustrate the basic object creation and labeling capabilities in TERRAMODEL for Windows, as well as more specific construction tools such as creating building and parking lot, volumes calculations, roadway construction and report generation. It emphasizes both the drafting and design facets of the program.

During these exercises, we’ll select commands from the pull-down menus as much as possible to help you become familiar with where they are located. Remember that a command is not completed until you press the Enter key or pick the OK or Close button from the dialog box or the command line.

In TERRAMODEL for Windows, use the Tab key to move the focus (the blinking vertical line) from field to field on a command line or in a dialog box, or use your mouse cursor to direct the focus. During this exercise, feel free to use either of these methods even though the documentation may instruct you to use one or the other. 
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Opening a New File

The first step in creating a new project is opening a new project file. Before we do, we’ll first assign a prototype project, which contains settings for many of the commands we’ll be using in this exercise. Loading a file that already contains settings saves time and insures that similar projects use the same drafting and design standards. 

a) From the FILE menu, select Config system, then System.
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In the System configuration dialog box, pick the browse button and highlight Itro.pro. Click OK to close the dialog box.
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Again from the FILE menu, select New project…
d) In the New project name dialog box, enter PE1and click OK (TERRAMODEL assumes a file extension of .PRO). Maximize the plan view by clicking the maximize button in the top right corner of the window. Your screen will display a blank window.
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Creating Objects

Next, we’ll practice creating some of the basic objects that compose a TERRAMODEL project file. As we create the objects, we’ll also illustrate the ease with which you can create drafting labels for the objects.

a) From the DRAW menu, select Pline, then Box.
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In the Corner 1: control, enter 0,0. In the Corner 2: control, enter 300,800. This will cause TERRAMODEL to create a polyline box whose lower left corner is at coordinates 0,0, and upper right corner at coordinates 300,800 (x,y). Click OK to place the box. 

c) Click the All button on the Toolbar to fill the screen with the box.

d) From the DRAW menu, select Point, then Point.

e) [image: image50.png]


In the Loc: control, pick a location above the top left corner of the box. Click Point to create the point (we won't assign an elevation to this point).

f) [image: image51.png]


Back in the Loc: control, enter 100,50. Press Tab to move to the Z: control and enter 125.5. This places a point at coordinates 100,50 and assigns an elevation of 125.5 to the point. Click Point to create the point.

g) Back in the Loc: control, place the cursor in the graphics area and press your right mouse button to open the point snap menu.
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h) [image: image53.png]Close




Select BrgDist from the point snap menu.
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In the Loc: control, open the point snap menu again, by pressing your right mouse button (with the cursor in the graphics area) and select End. 
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In the Endpoint of line: control, pick the lower left corner of the box to select the end of the box edge. In the Brg: control of the Bearing-distance snap command bar, type n45e. Press Tab to move to the Dist: control and type 150. Click OK. 

k) [image: image56.wmf]Press Tab to move to the Name: control and enter TREE. Click Point to place the point. This places a point at a bearing of N 45 E and distance of 150 from the lower left corner of the box, and assigns a name of TREE to the point.
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l) In the Loc: control, open the point snap menu again and select Mid2pt.

m) In the first Loc: control, open the point snap menu and select End. In the Endpoint of line: control, pick the lower left corner of the box. In the second Loc: control, open the point snap menu again and select End, then pick the upper right corner of the box. Click Point to create the point. This places a point midway along the diagonal between the lower left and upper right corners of the box. Click Close to exit the Point command.
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 Labeling and Editing Points

Now we’ll explore how easy it is to label points with any of their attributes, i.e. northings, eastings, elevations and names.
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From the DRAFT menu, select Label points with blocks.

b) With the focus in the Pts: control and the cursor in the graphics area, open the selection menu by pressing your right mouse button.
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c) Select the Layer option. Pick one of the points on the screen to select all points on that layer. Click Label to label the points. Click Close to exit the command.  These points were labeled according to settings previously established in the LabelPoint command. For more information on how to configure the settings, see the On-Line Help system. Next, let’s change an attribute of one of the points to illustrate how TERRAMODEL automatically updates point labeling.
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From the EDIT menu, select Edit object.
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e) [image: image66.png]Name Color  Prcolor  Linetype:

Jaonk [ [ ]| Fevceooune (&]

Status
W Visible W Snap [ Lock Ok Cancel |




In the Obj: control, pick point 1 in the top left corner of the graphics area.

f) In the Name: control of the Edit point: Plan dialog box, enter IPF (for iron pin found). Press Tab to move to the Elev: control and enter 105.15. Click OK to close the dialog box. Click Close to close the Edit command. Click the All button on the Toolbar.
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Listing and Inversing Point Information

The List command is a quick way to display and print point attribute information. The Inverse command displays bearings and distances between selected points and (as we shall see later) along line segments.

a) From the INQUIRE menu, select List.
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b) [image: image69.png]


Click Points to list the points to the screen.
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In the Select points: control, type L to advance to the Layer select option (or open the selection menu and pick Layer) then pick one of the points on the screen. Click List to list the points to the Report Viewer.

This list can also be directed to your printer by opening the File menu in the Report Viewer and selecting Print.

d) To close the Report Viewer, open the File menu and select Close. Click Close to exit the List command.

Next, we’ll use the Inverse command to display bearings and distances.

e) [image: image71.png]


From the INQUIRE command, select Inverse.

f) With the Mode: set to Points, place the focus in the From: control and select point #1. In the To: control, select point #2. The Message scroll will display the bearing and distance between these two points. The direction of the bearing is controlled by which point is selected first. As you select each successive point, TERRAMODEL defaults the From: point to the point last selected.
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g) Continue selecting the points to display the inverse information in the Message scroll. To close the command, click Close.

Creating Sets

Next, we’ll explore the different methods we have for creating set objects. Sets in TERRAMODEL are used to represent both two- and three-dimensional features and are vital in surface modeling. First, we’ll delete the points we created earlier.
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From the EDIT menu, select Delete.

b) In the Objs: control, open the selection menu and pick Type (to delete all objects of the same type). Pick one of the points to delete all objects that are points. Click OK to erase the points.

Creating Sets with Point Snaps

e) From the DRAW menu, select Set then Set.

[image: image74.png]: Quick profile
[x]





f) [image: image75.png]


In the Loc: control, open the point snap menu and select End. In the Endpoint of line: control, pick the upper left corner of the box. TERRAMODEL will open the Creating a point dialog box.

g) Because points are an integral part of set objects and are located at each end of a set segment, TERRAMODEL prompts you for information about each segment endpoint as it is created. When the Creating a point dialog box opens, click OK to create the point (we will not assign elevations, names, etc. at this time).

h) In the Loc: control of the Set command, open the point snap menu and select Offset end.
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i) In the Line segment: control, pick the lower half of the left side of the box. In the Dist: control enter 200. Press Tab to move to the Offs: control and enter –50 then click OK. Click OK in the Creating a point dialog box. 

By picking the lower half of the box, we are defining the direction of the line segment, and thus establishing which directions represent negative and positive offsets to the line. This direction-recall feature is available throughout the TERRAMODEL commands as a means of defining a bearing or direction and we will use it often during this exercise.
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In the Loc: control, open the point snap menu and select Mid.

k) In the Midpoint of line: control, pick the bottom edge of the box to create a set endpoint at the midpoint of the bottom box edge. Click OK in the Creating a point dialog box.

l) In the Loc: control, open the point snap menu and select Factor.
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m) In the Line segment: control, pick the top half of the right box edge (again, defining the direction of the line). In the Factor: control, enter .75. TERRAMODEL will place a set endpoint at a distance of .75 feet from the top end of the right box edge. Click Close to exit the Set command.  Next, we’ll label the endpoints of the set line so that they are readily visible.

n) [image: image79.png]Look in 0 Tmodwings ~ & =

ACADFont
data.
mentor.dir
student
TreiningGuide
us_armmy
58

File name: [Bety G

Files oftype:  [AutoCAD DWG (*chwg) 3|

i

Cancel



From the DRAFT menu, select Label points with blocks. With the focus in the Pts: control, type L to pick the Layer selection option. Pick a segment endpoint to select all of the set points. Click Label to label the four endpoints. Click Close to exit the LabelPoint command.

Now, we’ll use the Inverse command again to illustrate how TERRAMODEL can inverse segments as well as between points.
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From the INQUIRE menu, select Inverse.
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Click the down arrow to open the Mode: control and select Segment to inverse segments. In the Segment: control, pick the set segment between points 1 and 2. TERRAMODEL displays the bearing and distance between the points in the message scroll. The bearing that is displayed depends on which end of the segment you pick. Click Close to exit the Inverse command.

We can also generate an inverse report of the set with another TERRAMODEL command, Inverse Reports.
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From the INQUIRE menu, select Inverse reports.

r) Click Sets to create a report for the new set.

s) [image: image83.png]


In the Sets: control, pick the set we just created. Click OK. TERRAMODEL will display an inverse report in the Report Viewer.

t) To close the Report Viewer, open the File menu and select Close. Click Close on the Inverse Reports command bar.

Creating Sets Using Point Numbers

We can also create sets from points that already exist in the file, similar to connecting the dots. First, we’ll delete the set we created earlier, keeping its endpoints. From the EDIT menu, select Delete. Pick the set at the middle of one of its segments. Click OK.

a) [image: image84.png]DTM layer:

Contour

s|  settings

0K

Cancel

Creates contour lines from a DTM.

Layer



From the DRAW menu, select Set, then Set. In the Loc: control, type 1 and press Enter. Continue to enter the point numbers (2, 3, 4), pressing Enter after each number. TERRAMODEL connects each point with a continuous set line. Click Close to exit the command.

We can also connect points in consecutive order by entering the first and last point numbers. TERRAMODEL will connect those and all point in between.

b) From the EDIT menu, select Undo to erase the set line.

c) From the DRAW menu, select Set, then Set. Click Pn to enter consecutive point numbers. TERRAMODEL will open the Enter points dialog box.
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d) In the Points: control, type 1..4. Click OK to close the dialog box. Click Close to exit the Set command. 

You can also pick points with your cursor to define a set, which we will demonstrate later in the exercise. First, we’ll create curves along our set to help us illustrate other set definition methods.

Creating Arcs on Sets
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From the DRAW menu, select Arc, then Set curve.

b) In the Set pt: control, pick endpoint 2. Press Tab to move to the radius value control and enter 100 for the length of the arc radius. Click Scurve to place the curve.
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Back in the Set pt: control, pick endpoint 3. In the arc properties control, click the down arrow to open it and select Tangent. Press Tab to move to the tangent value control and enter 100 for the tangent distance. Click Scurve to place the curve. Click Close to exit the command.

When TERRAMODEL creates arcs along sets, it adds three new points – a point of curvature (PC), a point of tangency (PT), and a radius point (RP). Let’s re-label the points so we can see these additional ones.
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From the DRAFT menu, select Label points with blocks. With the focus in the Pts: control, type L to pick the Layer selection option. Pick a segment endpoint to select all of the set points. Click Label to label the points. Click Close to exit the LabelPoint command.
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Let’s create an inverse report of the set we created.

e) From the INQUIRE menu, select Inverse reports. Click Sets. In the Sets: control, pick the set. Click OK. TERRAMODEL will display an inverse report in the Report Viewer.
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f) To close the Report Viewer, open the File menu and select Close. Click Close on the Inverse Reports command bar.

Working with Sets as Horizontal Alignments

Among other things, set objects can assume the special attributes of horizontal alignments (HALs). Many of the commands in TERRAMODEL take advantage of this capability. We’ll now explore how to retrieve data from HALs such as stationing and offsets. 

One of the display tools in TERRAMODEL that takes advantage of retrieving this alignment information is the Coordinate scroll. With this tool, we can instantly view coordinates, stations and offsets from an alignment as we move our cursor around the screen. 
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From the WINDOW menu, select Coordinate scroll.

b) [image: image90.png]DTM:

&| Final:

PROP

0K

Cancel

Volume

Computes volumes between two DTM surfaces.

Layer



Check the boxes beside Coordinate and Station-offset to have them displayed. Check the Visible check box to turn on the Coordinate scroll. Click Save to save this configuration and close the dialog box.

The dialog box above will appear on your screen, and can be moved by dragging its title bar.

c) From the INQUIRE menu, select Identify station.
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d) In the Alignment: control, pick the set we created earlier. In the Point: control, pick any location on the screen. The station and offset values are displayed in the Message scroll. You can continue to pick points on the screen and TERRAMODEL will continue to display their information. Note also that the coordinate scroll dynamically reflects the position of the cursor in terms of coordinates, stations and offsets as they relate to the set (HAL) that we selected.

e) Click Close to exit the IdStation command.

We can also create points in terms of stations and offsets to an alignment.
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From the DRAW menu, select Point, then Point. With the focus in the Loc: control, open the point snap menu and select OffHal.

g) In the Line: control, pick the set. Move your cursor along the alignment until the Station: and Offset: displays in the Coordinate scroll show near 7+50 and approximately 50’, respectively (to illustrate how the Coordinate scroll can assist you in finding a location). In the Sta: control, enter 750. Press Tab to move to the Offs: control and enter 50. Click OK to close the OffHal command bar, then Point to place the point. Click Close to exit the Point command.
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We can also label sets with stationing and curve information using the Label HAL command.
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From the DRAFT menu, select Label HAL.
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Click Label.

j) In the Hal: control, pick the set. The Sta1: and Sta2: controls reflect the beginning and ending stations of the set we selected, so we’ll accept them to label the entire length of the set. Click OK to label the set, then Close to exit the Label HAL command.

k) Click the All button on the Toolbar.
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Alternate Methods of Creating Sets

Let’s execute the Undo command to remove the labeling, delete the set and re-create it using another method.

a) From the EDIT menu, select Undo.

b) Click the All button again on the Toolbar.

c) From the EDIT menu, select Delete. Pick the set at the middle of one of its segments. Click OK to delete it.
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Creating Sets with Arcs by Picking Points

a) From the DRAW menu, select Set then Set.

b) In the Loc: control, pick point 1. Next, pick point 5 (the PC of the first curve). To define the curve, double-click (pick two times quickly) point 6 (the radius point of the curve) then pick point 7. TERRAMODEL will draw an arc from point 5 to point 7. Again in the Loc: control, pick point 8, double-click point 9, then pick point 10 and point 4. Click Close to exit the command. Your screen should look like the following figure:
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c) From the EDIT menu, select Undo.

Creating Sets with Arcs by Entering Point numbers
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Now let’s repeat the process, typing the point numbers rather than picking the points.

a) From the DRAW menu, select Set then Set. Click Pn to open the Enter point dialog box. 

b) In the Points: control, type 1,5,-6,7,8,-9,10,4(a “-“ sign indicates the radius point for an arc with a central angle less than 180 degrees, while a “+” sign indicates an arc with a central angle greater than 180 degrees). Click OK to close the dialog box. Click Close to exit the command.
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Next, we’ll experiment with the methods for creating text in TERRAMODEL.

Creating Text

TERRAMODEL can create simple text objects and also more complicated text that displays the attributes of an object. In this section, we will practice the different methods for placing either type of text in a project file.

a) From the DRAW menu, select Text then Text.
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b) Enter POOH IS A GOOD DOG in the Text: box. Click OK.
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c) In the Loc: control, move your cursor until it is just above and to the right of point 9. Click to place the text.

Changing the Style and Rotation of Text

a) Click the Edit button on the command bar to re-open the Edit text dialog box. Click the Hide and Pick button next to Copy text from:, then pick the text we just created. Click OK in the Edit text dialog box to close it.
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On the Text command bar, click Style to open the Text style selection dialog box.

c) Highlight the tmodelf_15 text style to select it, then click OK.

d) Click the Rot button on the Text command bar to open the Rotation command bar.

e) With the focus in the Rotation: control, pick the northeast segment of the set at its right end to recall its bearing. Click OK.
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f) In the Loc: control, place the text above the segment we selected in step e). 
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Changing the Metrics of Text

a) Click the Edit button on the command bar to re-open the Edit text dialog box. Click the Hide and Pick button next to Copy text from:, then pick the text we first created. Click OK in the Edit text dialog box to close it.

b) Click Props on the Text command bar to open the Text properties dialog box. This dialog box lets you configure leader line and border properties for the text. We’ll practice this later, but first we’ll go into text metrics, which sets the height, font, slant, direction, etc. of text.
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c) Click Metrics to open the Text metrics dialog box.

d) Press Tab to move to the Height: control and enter .1. Press Tab again to advance to the Slant: control and enter 20. Advance to the Horizontal just: control and select Center. In the Direction: control, enter s90e to reset the text direction to parallel to the box. Click OK to close the dialog box. Click OK again to close the Text properties dialog box.

Creating Multiple Lines of Text with Leaders and Borders

a) Click the Edit button on the command bar to re-open the Edit text dialog box. Click the Hide and Pick button next to Copy text from:, then pick the first text we created. 

b) Place your cursor at the end of the line of Pooh is a good dog  text and press Enter to advance to the next line. Type Dutch is a goofball. on the second line. 
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c) Click OK to close the dialog box.

d) On the Text command bar, click Props to open the Text properties dialog box where we’ll establish the configuration of the leader line and border.
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e) In the Style: control of the Leader line properties section, click the down arrow to open the list box and select Curved. In the Border properties section, open the Style: list box and select Rounded rectangle. Click OK to close the dialog box.
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f) In the Ldr./Subj: control, pick point 9. 

g) Transparently, open the VIEW menu and select Magnify. In the Magnification factor: control, enter .8. 
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Move your cursor (the text slides with the cursor) until it is above the first piece of text we created and click to place the text.

Creating Polylines

Another object used commonly in TERRAMODEL is a polyline. This two-dimensional object is often used to represent construction lines prior to modeling a surface. TERRAMODEL also uses these objects to represent contours. Point snaps are a very effective way to construct polylines. First, we’ll construct as a polyline a mirror image of the set we created earlier.
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From the DRAW menu, select Pline, then Line.

b) In the Loc: control, open the point snap menu and select End. In the Endpoint of line: control, pick the bottom left corner of the box.

c) In the Loc: control, open the point snap menu and select Offset end. In the Line segment: control, pick the left box near its top edge. Enter 200 in the Dist: control. Press Tab to move to the Off: control and enter 50 (because we pick the side at its top end, offsets to the right are positive). Click OK to add the vertex.

d) Back in the Loc: control, open the point snap menu and select Mid. In the Midpoint of line: control, select the top edge of the box.

e) Back in the Loc: control, open the point snap menu and select Factor. In the Line segment: control, pick the right edge of the box near its bottom end. In the Factor: control, enter .75. Click OK.
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We can place curves along the polyline without leaving the Pline command. Click the Curve button on the Pline command bar to place curves along the polyline.

g) [image: image120.png]Close




In the Pline:cp control, pick the first vertex along the polyline.

h) We’ll accept the Radius curve parameter, so press Tab to move to the radius value control and enter 100. Click OK to place the curve.
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In the Pline:cp control, pick the second vertex along the polyline.

j) With the focus in the curve parameter control, type T to select the Tangent curve parameter. Press Tab to move to the tangent value control and enter 100. Click OK to place the curve. Click Close to close the curve command bar, and Close again to close the Pline command. Your screen should look like the following figure:
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Changing Layer Settings

Like other CAD software, TERRAMODEL uses layers to segregate data, but with some powerful differences. You can turn on and off the visibility of each layer, as well as the capability of snapping to the objects on a layer. Isolating a layer causes TERRAMODEL to display only the objects on that layer. The L Set button, at the left end of the Toolbar, recalls the layer settings in a project file and lets you change them (you can also recall these settings by selecting Layer Settings from the Settings menu). As you go through this exercise, you’ll see the capabilities for the usage of layers in a project. From the File menu select Open. From the Open A Project dialog box, select the BASIC.PRO example file, then click OK.

Setting the Visibility and Snap of Layers

a) [image: image124.png]Loci|
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Click the L Set button on the Toolbar to view the current layer settings. Click the Select All button to select all layers in the list box, and turn on the Visibility of all layers by clicking the check box beside Visible. Click OK.

b)  The visibility for a layer is on when a V appears in the column beside the layer name in the list box. An S in the column indicates that the Snap capability is enabled.

The All command (VIEW menu, All) displays the extents of all of the objects that are visible on the screen. Now, we’ll experiment with the Snap option: 
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Clicking the L Set button again, select the BASICS and SNAPS layers and turn off the 
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TIP ( 
You can select each layer individually and change their layer settings, or you can hold down the Ctrl key and pick the layers to highlight them all before choosing the desired option. If the layers you want to pick are in sequential order, you can pick the first or last layer with your mouse, hold down the left mouse button, and drag the cursor across the desired layers to select them.
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Select the POINTS_CON and POINTS_ICON layers by holding down the left mouse button and dragging the cursor across them. Turn off their snap capability (remove the check from the box). Click OK.

e)  From the INQUIRE menu, select Identify Object. 
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Try to pick any of the contours on the screen.

Since the Snap option is turned off for the layers on which the contours are stored, you can’t pick any objects on those layers. Click Close to end the Identify object command.

Isolating a Layer

a) Click the L Set button, select the layer POINTS and turn on the Isolate option (by placing a check in the box). 
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Whenever you isolate a layer, TERRAMODEL only lists that layer in the list box. The isolated layer also is shown as the current layer on the Toolbar.

b) Click OK to close the Layer Settings dialog box.  The screen now shows only the objects that are on the POINTS layer.

When you isolate a layer, TERRAMODEL remembers the status of the other layers. When you remove the isolate status, all other layers return to their original status.

c) Click the L Set button, and turn off the Isolate option by removing the check from the box. Notice that the other layers are again listed in the list box. Click OK to close the dialog box. The screen now shows all objects whose layers have their visibility status on.

Setting the Current Layer

Now, we’ll experiment with setting the current layer. The current layer in TERRAMODEL is the layer on which the objects created by the current command will be stored. Think of it this way: if you had 20 plan sheets on your desk and you wanted to draw on the sheet containing the boundary, you would look through the stack, find that sheet, and lay it on top to begin drawing. Unless you are working in a command that has a specific layer setting for storing the objects it creates, all new objects will be stored on this top sheet, or current layer. To set the current layer, we’ll use the current layer control on the Toolbar.
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From the Toolbar, click the down arrow next to the current layer name. When the Layer selection dialog box opens, pick the BASICS layer.

[image: image131.png]B o
Lover FonTs & Dok

Nae:

Bef. b =] Label

Oientation

Loc: [avEE0s0 5200 g oK
Ele: [ 5] Cancel




TERRAMODEL will open a dialog box that states ‘Layer “BASICS” is not visible’. Click OK in that dialog box. 

TERRAMODEL warned us because the visibility status for layer BASICS is not on. We’ll see what happens when we try to create an object on a layer that is not visible. 

b) From the DRAW menu, select Pline, then Line. Pick three or four locations off to the side of the screen. Click Close to end the Pline command.

As you could see, the line seemed to disappear as you drew it. Although TERRAMODEL creates the line, it won’t appear on the screen until you turn the visibility status back on. We’ll turn on the visibility status for the BASICS layer.

c) Click the L Set button on the Toolbar to open the Layer Settings dialog box. Pick the BASICS layer to highlight it and place a check in the Visible box in the Status section.
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You can now see the line you drew on the BASICS layer:
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Another way to set the current layer is to click the current layer name on the Toolbar, select an object on the screen that occupies the layer you want to be current, then press Esc. Let’s try that method:
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Click the current layer name on the Toolbar. 

e) With your mouse, pick one of the points on the screen to set the current layer as POINTS, then press the Esc on the keyboard.

Creating a New Layer

Next, we’ll make a new layer on which our new objects will be placed. TERRAMODEL layer names can have up to 15 characters and contain letters, numbers, spaces, and special characters, but if you plan to transfer data to and from other CAD programs, we advise you to include only letters and numbers in your layer names, with no spaces or special characters. 
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Click the down arrow next to the current layer control on the Toolbar to open it.
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Click New to open the New layer dialog box.

c) In the New layer dialog box, enter junk in the Name: edit text control.  Assign an object color of 12 and a point color of 11. Set the linetype to Fence (X) Line. Click OK to create the JUNK layer and OK again to establish it as the current layer.

Each layer has two color settings. The first color (the Color control) sets the color of all objects except points that are created on the layer. The second color (the Pt Color control) sets the color of points on the layer so that, if you choose, they can be displayed in a contrasting color that is easily visible. We’ll try an example of contrasting object/point colors:

d) From the DRAW menu, pick Set, then Set. Pick four locations off to one side and click OK each time to make a new point (since you are creating new set points instead of connecting existing points, TERRAMODEL prompts you to confirm the creation of each point). Click Close to end the Set command.

e) From the VIEW menu, select Redraw (or click the Redraw button in the User-definable section at the right end of the Toolbar) and look for the points at the ends of the set segments.

Importing Points and Contouring

In the following sections, we’ll explore importing and contouring points and editing a DTM surface. Before we begin, we’ll establish a new prototype project that contains settings specific to the tasks we’ll be performing.

a) From the FILE menu, select Config system, then System.

b) In the System configuration dialog box, highlight the Prototype: control and enter 
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c) ROAD_PE.pro (make sure the path reflects the location of the training files). Click OK to close the dialog box.

d) Again from the FILE menu, select New project…
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e) In the New project name dialog box, enter Contour and click OK. Maximize the plan view by clicking the maximize button in the top right corner of the window. The plan view contains a boundary line of a property into which we’ll import points.

f) From the FILE menu, select Import.  

g) In the Import file dialog box, make sure the List files of type: list box displays ASCII points (*.pts). Under Folders: change the directory to the one in which you copied the training files. TERRAMODEL will display the files in that subdirectory that have a PTS extension in the File Name list box. Select the file name Borr-pit and click OK.
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h) In the Format: control of the Import points dialog box, click the down arrow and select  P,N,E,Z,8D and click OK to import the points. This format means that each line in the points file contains a point number, Northing, Easting, elevation, and a name, each separated by a comma. TERRAMODEL will display the status of the points imported:
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i) From the VIEW menu, click All.
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Next, let’s generate the contours for the points we just imported.

j) From the DTM menu, select Generate contours. 
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k) In the DTM Layer: control, select the POINTS layer by picking one of the points on the screen with your mouse. Next, click the Settings button to open the Contour settings dialog box.  Check the contour settings for the following contour intervals, labeling, etc, then click OK to close the dialog box.
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l) Click OK on the Contour command line to create the contours. Your contours should look like those in the following figure.
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Even though the contours have been generated, are they correct? Let’s look closely at the northern end of the creek that runs along the eastern side of the project.

m) From the VIEW menu, select Zoom. Pick opposite window corners around the northern end of creek.

When you generate contours, TERRAMODEL creates a DTM (Digital Terrain Model). Whenever you add or change the points on a DTM then re-link the surface, TERRAMODEL automatically recalculates the DTM, so you don’t ever have to worry that your DTM is not current. Let’s see what a DTM is composed of:

n) From the SETTINGS menu, select Link Settings. 
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o) In the Link Settings dialog box, check the box beside Display links to have TERRAMODEL show the links for the DTM. In the Display links on layers: list box, pick the POINTS layer as the layer for which TERRAMODEL will show link lines. In the Link color: control, pick color 9 as the color in which TERRAMODEL will display the links. Click OK to close the dialog box.

p) From the VIEW menu, click Redraw.
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The best way to make sure the DTM is correct is to view the contours and see if you agree or disagree with them. The DTM MUST be correct before TERRAMODEL can correctly perform any other 3-D interpolation, i.e. site volumes, profiles, cross sections, etc.

If you need to edit the DTM surface in order to delineate a grade break, or break in the surface, you can draw a breakline that denotes a natural or man-made grade break. You can store a breakline by picking the points individually, typing the point numbers (one at a time), or using the Pn button on the Bl command line to connect multiple points.
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q) From the DRAW menu, select Set, then Breakline. In the Loc: control, enter 1120, 1117, and 1114, pressing Enter after each number. Click Close to exit the command.
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A breakline is a set that acts as a grade break because it automatically occupies the same layer as the points it connects and is connected to 3-D points.

Now that we have added a grade break between the two points, let’s see how it affects the DTM.

r) From the DTM menu, select Generate contours. Since POINTS is already the default DTM layer, click OK. The DTM in the creek area now looks like this:
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Automatic Topographic Mapping

We’ve seen that grade breaks are required to properly denote the DTM surface.  You have two alternatives: 

1. You can draw ALL the required set lines that represent the existing features manually, or 

2. You can code each point in the field with a descriptor (name) that will let TERRAMODEL connect coded points with set lines automatically.

The Map Points command is the most effective way to automate the drafting process using coded field data, but the whole procedure depends directly upon how the data was collected and coded in the field. 

There are two methods for collecting and coding that will automate this entire process. One method is to collect and code the points along a single feature in sequential order and assign them the same descriptor. The second method is to use a special code in a point’s name to denote where a grade break line is supposed to begin (like +TC1, where the ‘+’ tells TERRAMODEL that a grade break line begins at this point). The names of all points along that feature must contain a unique code (like TC1) that tells TERRAMODEL to connect them with a grade break line until the feature ends or the field operator uses a special code to denote the end of the line (like -TC1). 

The map file referenced by Map Points actually shows TERRAMODEL which linetype, layer and color you want the lines placed on, by descriptor.

a) From the DRAFT menu, select Linework from points. 
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b) In the Points: control, type L to advance to the Layer selection set option, then select the POINTS layer by picking a DTM point on the screen.

c) In the Map file: control, enter the file name Road_PE.map.  If necessary, click the Browse button to search for the file.

d) Click the Properties button on the command line to open the Map points properties dialog box. 
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e) In the Line identifying symbols section, enter + in the Begin: control and - in the End: control. In the Ignore symbols section, accept EL, PP, TREE, OAK and IPF as the codes TERRAMODEL will recognize for points that should not be connected with set lines. Click OK to close the dialog box.

f) In the Map Points command line, click Create to draw the set lines. 
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Spaces in the links indicate that the DTM has been changed, and we must execute a command that will cause the surface to be re-linked. The Contour command automatically re-links a surface before it contours. Let’s generate the contours again.

g) From the DTM menu, select Generate contours. Click OK to create the contours.
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Let’s examine the L-shaped edge at the southwest corner.

h)  From the VIEW menu, select Zoom. Pick a window around the L-shaped edge at the southwest corner.

Refining the Edge of a DTM

How can we control the DTM to prevent TERRAMODEL from contouring across an open area at the edge of the surface? The best way is to use the Maximum edge distance option of the Link Setting command. This option sets the maximum distance TERRAMODEL will allow between two points that it links along the edge of a DTM. If two points are farther apart than this distance, they will not be connected with a link line. To get an idea of what the maximum link distance should be, let’s determine the distance between two points along the edge.
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a) Open the INQUIRE menu and select Distance. Pick the two points shown in the figure above (points 759 and 778) to determine the distance between them. We want the maximum edge distance to be less than this distance (115.31 feet).

b) Open the SETTINGS menu and select Link settings.
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c) In the Maximum edge distance: control, enter 110. Click OK to close the dialog box.

d) Open the DTM menu and select Generate contours. Keeping the default layers and settings, click OK to generate the contours. 
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Produce Site Plan in Terramodel

Now that you have learned the basics of Terramodel, it’s time to learn how to produce a Site Plan: 

1. Open TERRAMODEL  and open the Radial_Pe.pro
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Next open the pulldown menu and select Linework from points.

3. Open the SCHOOL_HOUSE.MAP file.
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4. [image: image169.png]Freeze ‘ Setiings ‘Pls:

Record 5] On | 0ff | [Explode | Move |

Label

LabelPoint

Labels p

s with attribute text,




Select all the points by using a selection set (View, Color, Layer, etc…).

5. Set the Properties:
a. Start a line (.)

b. End a line (-)
c. Point of Curvature (*POC) 

d. Ignore symbols 50, 42, and 31

6. Pick Create or press enter on the keyboard.

7. Next you must correct any errors in your linework, using the skills you acquired in Terramodel basics.  It is impossible to give you a step by step procedure to do this because no two projects will have the same errors.
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After you have corrected any errors in your linework the next step is to Label Points with blocks.  From the Draft pulldown menu select Label Points with blocks. 

9. Select all the points by using a selection set (View, Color, Layer, etc…).

10. Check the settings, make sure Map to symbol file is checked and the Description is “none”.
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a. Press “Ok”
b. Press “Label”
c. Press “Close”
11. Generate Contours
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12. [image: image173.png]
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Press “Ok”
14. Making an area “Dead”
a. Select Modify from the pulldown menus

b. Select Set Smooth 

c. Pick the “Object “ that you want to make dead
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d. Make sure “Dead” is selected and pick “Ok”
e.
Regenerate your contours

15. Adding Blocks

a. From the “Draw” pulldown menu select “Blocks”
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Make sure that you are “Inserting”, not creating.  Type in the block name (ATITLE – ETITLE).  Pick the insert button.

c. Pick a location to insert the block, check the scale and make sure you “Map Color”
d. Repeat the process to add your “North Arrow” (NA1 – NA7) and your “Graphic Scale”, i.e. 50SCL
e. Move the “Blocks” as necessary

16. Adding “Text”

a. From the “Draw” pulldown menu select “Text”, “Single Line Text”
b. Type the “Text” you need, set its size and font and “Pick” its location

c. Repeat until all required text is added.
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Congratulations you have created a site map!

Grading

In this next section of the exercise, we’ll perform simple grading and compute earth quantities between two DTM surfaces. For this example, we’ll import the lot boundary from another software application in an AutoCAD DWG file format. 

There are numerous ways to design a site. Many site layouts are designed initially without elevations, then elevations are assigned to the points later, as we’ll do with this exercise. After assigning the elevations, we’ll contour and compute volumes. 

Import the Lot Boundary 
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From the FILE menu, select Open and select  Grading.pro.  Then select Import. In the List Files of Type: list box, pick AutoCAD DWG. From the File Name: list box, select BDY.DWG.

TIP ( 
When AutoCAD files are imported into a project, TERRAMODEL automatically creates the appropriate layers if they don’t exist. While importing this DWG file TERRAMODEL created a layer called PROP.
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From the VIEW menu, select Zoom. Pick opposite window corners around the new boundary in the southwest corner of the site.
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c) Click the down arrow next to the current layer control on the Toolbar to open it. Select PROP for the current layer.

d) In the point color control on the Toolbar, change the color to 12. Since layers in AutoCAD files only have one color, when imported into TERRAMODEL both point and object colors are the same.

Create A Rectangular Pad
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Let’s assume that our task is just to pour a rectangular concrete slab at an elevation and assign cut and fill slopes. Well, the Pad command does just that! It lets you pick or enter an elevation, and place/locate the slab on a given layer. 

a) From the DRAW menu, select Set then Pad. 

b) We’ll accept the default layer of PROP for the pad, so press Tab to move to the Elev: control. Enter an elevation of 578.0 and click the Placement button.
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In the First corner: control, pick a lower left pad corner near the center of the boundary. In the Second corner: control, enter @75,@125 to create a pad that’s  75 feet in the y-direction and 125 in the x-direction from the lower left corner (the “@” symbol denotes a relative movement from the last cursor location). Click OK to place the pad.
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Although it appears that we are just drawing a picture, we are also using Pad to calculate 3D points. To illustrate this, we’ll look at a cross section of the existing and design layers.

d) From the DTM menu, select Quick profile. 
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In the From: control, pick a place on the screen at one end of the pad. In the To: control, pick another place on the screen that is past the other end of the pad.

Project Sideslopes from Design Layer onto Existing Layer
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As you can see, the building pad on the PROP layer appears to be suspended amidst the existing ground layer. What if we wanted to project sideslopes from the pad to intersect existing ground? The Design command projects cut and fill slopes from one layer to another layer and creates points to represent the tops or toes of slopes at the intersection.

a)   From the DTM menu, select Design. 
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b)  In the Original: layer control, accept the POINTS layer. In the Design: layer control, select PROP. Click OK to project sideslopes.

Use the Quick Profile command again to see how Design projected the sideslopes.

c)   From the DTM menu, select Quick profile. Pick the same From: and To: locations that you picked before.
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Your screen should look similar to the following figure, where both a cut and fill slope were projected to existing ground.

Modify the Pad Design

We’ll add more detail to the design of our building pad. To facilitate this, we’ll isolate the PROP layer to clear the screen. 

a) From the Layer Settings dialog box, highlight the PROP layer in the list box, then check the box beside Isolate.

When the Design command creates the toe-of-slope points, it assigns a name to them that matches the name of the layer on which the points are placed. In this case, since our design layer is PROP, TERRAMODEL assigned the name PROP to the new design points. We’ll delete these top and toe of slope points before we change the pad. 

b) From the EDIT menu, select Delete. In the Objs: control, open the selection set menu and pick Name.  Pick a point at the new toe-of-slope to select all points that share the name of that point.
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Next, we’ll move the building to 125’ from the west boundary and 100’ from the north boundary. Remember, bearing recall determines the direction for the positive and negative offsets.
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From the MODIFY menu, select Move
d) [image: image192.png]i Quickprofile
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In the Objs: control, open the selection set menu and pick Ofline. Pick the building pad.

e) In the From: control, open the point snap menu and select End. Pick the northwest corner of the building.

f) In the To: control, open the point snap menu and pick OffInt.  

g) In the Seg 1: control, pick the west property line. In the Offs 1: control, enter 125 ( positive offset because of direction in which property line was created). In the Seg 2: control pick the north property line. In the Offs 2: control, enter –100 (use the scroll bar to determine positive or negative offset ).
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To rotate the building pad so that it’s parallel to the north property line we’ll use the angle snaps. 

TIP ( 
To rotate an object so that it’s parallel to something else, use the DeflAngle angle snap and pick the first bearing as the object you want to rotate. Then, pick the second bearing as the line you want to be parallel to. If you want to rotate AND pick the angles/bearings, turn OFF Drag mode (Config system/System/ Dragging on).

To facilitate snapping to lines to retrieve bearings, make sure the ability to drag objects is turned off.
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From the FILE menu, select Config system, then System.

i) If not already off, remove the check beside Dragging on, then click OK to close the dialog box.

j) From the MODIFY menu, select Rotate. 

k) In the Objs: control, open the selection set menu and pick Ofline.  Pick the building pad and press Tab to move to the Around: control. Open the point snap menu and select End. In the Endpoint of line: control, pick the northwest corner of the building pad.
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In the Angle: control, open the angle snap menu by pressing your right mouse button and select DeflAngle. In the first Brg: control, pick the north side of the building. In the second Brg: control, pick the north property line. Click the Redraw button on the Toolbar to view the rotated pad.

Add a Parking Lot

The placement of a parking lot is normally relative to the lot and/or the building. We’ll use the point snaps to locate the corners of the parking lot properly. To help you understand how to use the snaps, refer to the following figure :
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From the DRAW menu, select Pline then Line. In the Loc: control, open the point snap menu and select OffInt. In the Seg 1: control, pick the west property line and enter 50 in the Offs 1: control. In the Seg 2: control, pick the north property line and enter -25 in the Offs 2: control.

b) In the Loc: control, open the point snap menu and select BrgDist.  In the Brg: control, pick the north property line at its east end. In the Dist: control, enter 350.

c) In the Loc: control, open the point snap menu and select OffInt. In the Seg 1: control pick the east side of the building and enter -150 in the Offs 1: control. In the Seg 2: control pick the south property line at its east end and enter -10 in the Offs 2: control. 

d) In the Loc: control, open the point snap menu and select Offset beg. In the Line segment: control, pick the southern property line near the west end. Enter 50 in the Dist: control and  -10 in the Offs: control.

e) In the Loc: control, open the point snap menu and select OffInt. In the Seg 1: control, pick the south property line at its west end. Enter 25 in the Offs 1: control.  In the Seg 2: control, pick the west property line. In the Offs 2: control, enter -50.

f) Finally, click the Close Pline button to close the parking lot.

Convert the Parking Lot Polylines to Sets


While we were initially locating the position of the parking lot, we didn’t need to be concerned with moving points because we created it as a polyline. Now we want to assign elevations to the corners so that it can be considered in the DTM design. We’ll create points for the parking lot and a set line to connect them using the Convert command. 

a) From the EDIT menu, select Convert. 
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In the Lines: control, pick the parking lot. Check the Del old check box to have TERRAMODEL delete the polylines and replace them with set lines and points. Click OK.
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Since the parking lot polyline had no elevation associated with it, the new points at the corners don’t have elevations either. The next task is to actually calculate the elevations and assign them to the new points. But do we want to use the calculator? NO! We’ll calculate their elevations relative to existing 3D points on the original DTM. We’ll first turn on the visibility of the existing ground points layer.

c) Click the L Set button on the Toolbar. In the Layer Settings dialog box, remove the check beside Isolate.

d) From the VIEW menu, select Zoom. Pick opposite window corners around the existing street and the northwest corner point of the parking lot.

The PtSite command will calculate the elevation of a point relative to an existing 3D point, based on the relative percent slope, ratio slope, or vertical difference in elevation. Since the PtSite command is not on a menu, we must type it at the command line. ptsite
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At the command line, enter ptsite. 

f) In the Setup Pt: control, pick a point along the existing street centerline. In the Edit Pt: control, pick the northwest parking lot point.

g) In the New Elev: control, enter -2% to place the point at a negative 2% slope from the street.

To avoid confusion, we’ll again Isolate the PROP layer.

h) Click the L Set button on the Toolbar. In the Layer Settings dialog box, highlight the PROP layer, then check the Isolate box.

Now we’ll calculate the elevations for the remaining parking lot corners. (The picture below will illustrate the slope input data for these steps.)
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At the command line, enter ptsite. In the Setup Pt: control, pick the northwest corner of the parking lot. In the Edit Pt: control, pick the northeast corner of the parking lot. In the New Elev: control, enter -1.5%.
j) Next, in the Edit Pt: control, pick the southwest corner of the parking lot. Enter  -.5% in the New Elev: control.
k) In the Setup Pt: control, pick the southwest point of the parking lot. In the Edit Pt: control, pick the next point along the south side of the parking lot. In the New Elev: control, enter  -1%.
l) In the Setup Pt: control, pick the point we calculated in the previous step, then pick the southeast point of the parking lot for the Edit Pt: control.  Enter -1.5% for the New Elev: control. Click Close to exit the command.

 Project Parking Lot to Original DTM

Now that we have calculated elevations for the parking lot corners, let’s recalculate the toe-of-slope for the design DTM.

a) From the DTM menu, select Design. 

b) Select POINTS for the Original layer and PROP for the Design layer. 
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Let’s remove the isolate status for the PROP layer so we can cut another quick profile across the original and design layers.

c) Click the L Set button on the Toolbar. Highlight the PROP layer and remove the check beside the Isolate box.
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From the DTM menu, select Quick profile. 
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Because we created 3D points for the design layer, we can have TERRAMODEL interpolate contours and compute volumes between the two layers. 

Generate Contours for the Design Layer

a) Click the L Set button on the Toolbar to open the Layer Settings dialog box. Highlight the PROP_CON and PROP_ICON layers and check the Visible check box to turn them on. Click OK to close the dialog box.

b) From the DTM menu, select Generate contours. 
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In the DTM layer: control, select PROP. Click the Settings button to open the Contour settings dialog box. 

d) Enter 2 in the Contour interval: control, then close the dialog box. Click OK to generate the contours.

We’ll look closely at the fill slope at the east end of the site design, where the 2’ contours should match at every 10’ existing ground contour.

e) From the VIEW menu, select Zoom. Pick opposite window corners around the slope at the north end of the project. Your screen should look similar to the following figure:
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Compute Volumes

How much cut and/or fill will it take to build this present design? The Compute Volumes command will calculate the earthwork quantities between two DTM surfaces, using the Tetrahedron method (see the TERRAMODEL documentation for a discussion on this type of volumetric calculation).
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From the DTM menu, select Compute volumes. 

b) [image: image209.png]DTM:

&| Final:

PROP

0K

Cancel

Volume

Computes volumes between two DTM surfaces.

Layer



Click the DTM button.

c) Select POINTS as the DTM: layer and PROP as the Final: layer, then click OK to generate volumes.
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Some designs try to target a balance in the cut and fill quantities to eliminate haul and minimize the amount of earth brought into the site. If we designed the site to drain, why not try raising or lowering the site to balance out the dirt quantities? We’ll use the Elevation command to change the elevations of the points on the design layer. First, select the FILE menu in the report viewer and click Exit.
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From the MODIFY menu, select Elevation, then Elevation. 

e) In the Objs: control, open the selection set menu and select Layer, then pick an object on the PROP layer. In the Elevation: control, enter 2 and click the right radio button (Relative) to have TERRAMODEL raise the elevations of the points on the PROP layer by an increment of 2 feet.

Once you raise or lower a site, you must project the sideslopes again to determine the new top and toe of slope.

f) From the DTM menu, select Design. We’ll keep the default layers of POINTS and PROP in the Original: and Design: controls, respectively. Answer Yes to delete the design points TERRAMODEL previously calculated on the PROP layer.
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We’ll repeat the process again of calculating the volumes and generating contours.
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From the DTM menu, select Compute volumes. Click Settings on the command line to open the Volume settings dialog box.

When TERRAMODEL computes volumes, it computes a point on the design surface for every point on the existing surface and vice versa. It then calculates the difference between each pair of points, fashions triangular prisms from the triangulated links between the surfaces, and computes the volume of the prisms. The elevation difference between corresponding points on the two surfaces is stored as an isopach, and you can choose to save the isopach on a special layer that can be contoured to show cut and fill areas.

h) We’ll save the isopach by checking the Save computed isopach check box, and storing it on a layer called ISOPACH. Click OK to close the dialog box.
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Click the DTM button, then accept POINTS for the DTM: layer and PROP for the Final: layer.

j) From the DTM menu, select Generate contours. Since the default values are correct, just click OK.

[image: image215.png]



You can repeat these steps as many times as is necessary to balance the cut and fill quantities. Since we saved the isopach layer, let’s contour it to generate depth contours.
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From the DTM menu, select Generate contours.

l) [image: image217.png]


For the DTM layer, open the layer control and select ISOPACH. Click the Settings button to change the contour interval.

m) [image: image218.png]


Change the Nth contour labeled to 1. Press Tab to advance to the Contour interval: control and enter 1 to have each elevation contour drawn and labeled. Click OK, then OK on the command line to draw the contours.

Change the Cut and Fill Contour Colors

Each of these polyline contours has an elevation associated with it, although it is important to remember they are not 3D objects. Let’s change the color of the cut and fill contours so that we can visually distinguish the areas of cut and fill more easily.

a) From the MODIFY menu, select Color.
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With the focus in the Objs: control, move the cursor into the graphics area and press the right mouse key to open the point snap menu. Pick Elev. Press the space bar to open the Elevation command bar.

c) In the Elevation from: control, type –100. Press Tab to move to the To: control and type  -.01.

d) Placing the cursor back in the graphics area, press the right muse button again and select And from the point snap menu. Press the right mouse button again and select Type, then pick a contour line to select only polylines. Back on the Color command bar, select a color of 9 from the color control, then click OK.

Next, we’ll change the color of the fill contours.

e) Press the space bar to repeat the Color command. With the focus in the Objs: control, move the cursor into the graphics area and press the right mouse key to open the point snap menu. Pick Elev. Press the space bar to open the Elevation command bar.

f) In the Elevation from: control, type .01. Press Tab to move to the To: control and type  100.

g) Placing the cursor back in the graphics area, press the right muse button again and select And from the point snap menu. Press the right mouse button again and select Type, then pick a contour line to select only polylines. Back on the Color command bar, select a color of 15 from the color control, then click OK.

h) Click the All button on the Toolbar to view the entire project area. You should be able to recognize the areas of cut and fill.
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