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Getting Started

1. Getting Started

This manual is formatted as a hands-on tutorial, which can be used by novice or experienced users. Step
by step examples use prepared documents and data files to illustrate tools needed for common RoadEng®
tasks. The document islaid out asif you were doing aroad design project from original ground survey to
completed construction documents.

Files

Thetutorial filesreferred to in the examples are installed to your desktop and the Layouts and Settings
folder by the specia installation provided with this manual. Y ou can install this from the training CD
provided.

If you wish to use this manual with another version of RoadEng, example files can be found on the
training CD (Examples folder) and should be copied to your desktop. In addition, there are files that need
to be copied to your Layouts and Settings folder. Y ou can find the RoadEng® Layouts and Settings fol der
on your hard drive by using the Module | Setup menu, Install tab. All these files have the word training in
the file name to distinguish them from any production counterparts.

Note: If you do not run the special training installation, you need to copy the training CD contents to your
hard drive.

[CD drive]\Examples — <hard drive Desktop>\Examples
[CD drive]\Examples\RoadEng — <hard drive Layouts and Settings>

Most of the following examples end with the phrase: “... do not save changes’. If you modify the tutorial
files, they will no longer work with the stepsin the exercise; thiswill prevent you, or someone else,
coming back and doing the exercise again. In the event that the files do get modified, you can always
delete and re-copy from the CD.

Demonstration Mode

RoadEng® requires a password or hardware key (dongle) for each licensed copy. Demonstration Mode
alows previewing of functions before purchasing. In Demonstration Mode printing and file saving are
disabled. RoadEng® reverts to Demonstration Mode whenever non-permitted function groups are
enabled; in this event, awarning will appear on your screen.

Note: Many of the examplesin this manual can be successfully completed in Demonstration Mode.

Function Groups

Some RoadEng® (and Terrain Tools®) products have certain features disabled (RoadEng Civil Lite for
example); we classify these optional features by function group.

If you don’t have a password or key, then only afew Terrain Modul e function groups are permitted
without entering Demonstration Mode. To view or change the enabled function groups:




Functional Overview

1. Select Module | Setup from the menu bar; an Options Dialog box appears. Click on the General
tab.

2. Click on the Menus button to open the Menu Customization Dialog box.

Function group items with ared circle before them are permitted in Demonstration Mode only. A
checkmark beside an item indicates it has been enabled.

Permltted bUt Menu Customization
not enabled Functional Groups:
apping and Drafting -
Digitizing [Demo mode only)
Import Basic
Permitted and Erport Bagic [Demo mode only)
@ Mult-Flat Output Sheet Generation [Demo mode orly)
enabl ed @ Profile Windaw [Dermo rade only]
@ Frofile Drafting and Design [Deme made anly) LI
. [ Select function oK I Carcel
Permitted |
only in demo
mode

Figure 1.1: Function Groups Displayed in the Menu Customization Dialog

Function Groups Required for Examples

All required function groups are listed prior to each examplein thismanual. If you do not have permission to
use all the required function groups, you may wish to skip the example. Also note that some function groups
may be disabled even if you have permission to use them — thisis so users with alesser license can still do the
example.

If you attempt to open atutorial file containing function groups that are not permitted in your licensed
software you will be prompted with the message box below:

Mon Permitted Functions Found In File Ed |

File contains Functions which are not permitted.
™ Disable file Functions which are nok currently permitted.

{* Keep all file Functions and revert to DEMO mode.

Continue I Cancel

Figure 1.2: Function Groups Not Permitted Prompt

To continue the example you must respond “ Keep all file functions and revert to demo mode” . In demo
mode printing and saving are disabled.
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On-line Help

Help information is available by choosing the Help menu or pressing <F1> on your keyboard. The On-
line Help includes detail ed technical information about menus, dialog boxes, and operation of the
program.

It may be useful to refer to the On-line Help while working through the examplesin this manual.

Tutorial Units

Most examplesin this tutorial arein Imperial units (feet). To correctly follow the examples ensure
Imperial (ft) units are enabled in the Module | Setup dialog box. If other units are used they will be
specified at the start of the example. The procedures and concepts described apply to al unit systems.

Checkpoints ‘/

Checkpoints (identified by the checkmark above) indicate the beginning of an example or a place where
you can jump in without completing any earlier steps. All files required to start from a checkpoint are
included on the CD.

Conventions

e Thefollowing conventions are used throughout the manual:

e Menufunctions are delimited by aline“|”. File/Open meansto click on Filein the menu bar and
then select Open from the drop down menu.

e Dialog box control (like buttons) and heading names are italicized.

e Thesymbols“< >" contain keyboard functions. For example < shift-enter> means: hold down the
Shift key and press the Enter key.

e File names and path names are bold.




Functional Overview

2. Functional Overview

The RoadEng product comes with three modules:
urvey/Map
Terrain
Location

Each of the modules can be started from the Windows Start menu, a desktop shortcut or from the Module
menu in either of the other modules.

Paper survey
information

DWG
ASCII
IMAGE
LandXML
SHP

DWG

TS . ASEI
LandXML

Paper

Figure 2.1: Relationship between modules
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Functional Overview

Survey/Map Module

Thismodule is used primarily to type paper survey notes into the computer. Azimuths, distances and
slopes are entered and reduced to coordinates. Facilities exist to add perpendicular side shotsto atraverse
so that aribbon of terrain, suitable for aroad design, can be easily captured with basic survey instruments.

Survey/Map also contains tools for adjusting traverses with respect to each other or to known coordinates.

Terrain Module

The Terrain Maodule provides basic CAD facilities for assembling and manipulating 2D and 3D points
and features. Information can be imported from external sources like survey files, CAD files and image
files. Three dimensional coordinates can be incorporated into a digital terrain model (DTM):

DTMs can be used for:
e Contour generation
e Section and profile display
e Volume calculations
e Pad, pit and site design (grading)
e 3D viewing
e Origina ground for road design (Location module)

The Terrain moduleis also a capable mapping tool with control of line types, colors, symbols, hatching
and labelling styles.

Location Module

Thisisthe module used to design road alignments. Location requires an original ground terrain (provided
by the Survey/Map and/or Terrain modules). The designer controls cross section templates, alignment
location and curves. Location provides real time feedback of volumes, mass haul, road footprint, cross
sections, grades, etc.

L ocation can also export designed surfaces back to the terrain module where they can be merged into a
composite surface. Thisis the most common way to prepare the origina ground for an intersection
design.

11



Importing ASCII Survey Files

3.Importing ASCII Survey Files */

The Terrain Module will accept a variety of different ASCII files by allowing the user to configure the
import format. This example illustrates the use of the import functions to read a topographic survey file
created by atotal station data collector.

A Typical Data File

Thefile (excerpt below) consists of a sequence number, X, Y, Z and code separated by tabs.

501  100005.519  669380.4079 374.3334144 SIGN

502  100005.4794 669377.6708 378.4704648 TOB

503  100005.455  669381.2522 373.6119528 DITCH

504  100005.5069 669382.2581 373.6689504 SHOULDER!
505  100005.5678 669383.4834 373.6997352 EP!

506  100004.9978 669360.2576 381.6608064 SPOT

507  100006.4914 669386.827  373.7369208 CLP!

508  100004.7662 669349.7755 383.6218896 SPOT

509  100024.0052 669385.6383 373.5726336 CLP

510 100021.4448 669349.0349 382.406652  SPOT

511  100023.7247 6693824074 373.5458112 EP

512  100023.9594 669381.0297 373.482108 SHOULDER
513  100023.9625 669380.2037 373.415052  DITCH

514  100022.8043 669363.6653 379.8536472 SPOT

515  100041.7689 669378.9815 373.1014128 DITCH

516  100023.7491 669376.4882 377.8693992 TOB

517  100041.6561 669379.9873 373.180356 SHOULDER
518 100041.2203 669375.9365 376.1890368 TOB

519  100041.6409 669381.3284 373.2388776 EP

520 100042.0036 669384.5227 373.2394872 CLP

Figure 3.1: Excerpt from Surveyl.txt

Setting up an Import Format

1. Open the Terrain Module; select menu Module/Setup, and click on the Units tab. Select Imperial
(ft) unitsif necessary. The import software cannot detect units from the information in an ASCI|
file.

2. Click on the Import tab and press the Open button. Browse to find the import optionsfile
training Normal.iop (if thisfileis not in your Layouts and Settings folder, see Getting Started,
Files section). See figure below. Press Open to read thefile.

12



Importing ASCII Survey Files

Units ] General ] ﬂttributes] Projection] Layers Import lExport] Install ]
Softree-Temain File (*ter) S
Softree-Man Docyiment * man)
Save...
Upen Import/iExport Format File E w 4
Open...
Look in: |@ RoadEng j Ei( B~ HMerge
=y (D) Install
_—J [ChLastinstall J S
Recent [CLayouts Add...
CITRF
'_T— Mormal.iop 4
Lep Nu:-rmaISave.iop
= Shift Down
My Documents
OK | cancel | Hep
My Computer
‘g File name: |tmining Nomal iop j QOpen |
My Networde  Files of type: |In1porth7q:|0rt Format File {"iop) ﬂ Cancel
Flaces
Help

Figure 3.2: Opening an import/export format file from Terrain Setup.

Note: the default import/export formats are read from Normal.iop (found in your Layouts and Settings
folder). Modify Normal.iop to change your defaults.

3. Select theformat called “ASCII (X,y,z,code)”, then press the Add button to open the Define New
File Format Options dialog as shown in the figure below.

Define Mew File Format Options

—Options

Descripkion: I Mews .|'-\SCII|

Details.., |

Optian Type: |ASCII text Fils =]

.

Cancel |

x|

Figure 3.3: Define New File Format Options Dialog

Note: when you create a new import format, it will initially be a copy of the one selected when you press the
Add button (*ASCII (x,y,z,code)” in this case).

4. Type“New ASCII" in the Description field and then click on the Details button to open the
Import ASCII Options Dialog box shown below.

13



Importing ASCII Survey Files

Import ASCII Options

Structure lcode ] Test ]

D escription: |N ew Azcii

Fields Coordinate Format
0 i
& Delimited  Fived Width 9 Lat/Len
- Dec. Yalue(z)
Deliniterls]: [ T4 or COMMA R EE
Skip Chars: | CRLLF = [z
Headings
# of lines to skip: u
Column Azzighments Feat Advanced
gature t
bd iy Z Code  MWame ommen Attibutes
I 2= 4 = B 55 = Fecords ...
|_ :‘ l_ :‘ |_ :l |_ :‘ l_:| |_ :‘ F'oint Code 4
MHate: enter O'if field is not uged. Point Humber

Features...

Paint Code *Point Mumber® 1% |26 12 | Fi.Mame “Code” *Comment” Attributes.

Ok | Cancel | Help |

Figure 3.4: Import ASCII Options Dialog — Structure Tab

The Import Ascii Options dialog box allows you to describe the format of external files. Several options
are available to identify, select and format incoming coordinate data. Detailed descriptions of the options

in thisdialog box are available by pressing <F1>.

5. Change the Column Assignmentsin the dialog box to match the figure above. Our file contains

[point #, Y, X, Z, code] in each line.

Y ou have now set up the import format to read data from the correct columnsin thefile.

6. Goto thetop of the dialog box and select the Code tab (figure below). Here you can assign

properties, symbols and line-types to the incoming points.

14



Importing ASCII Survey Files

( mport ASCII'Options 1

Structure  Code | Test |

Codes Code Properties
DEFAULT
SPOT Add Code Mame:
CONTROL
SIGMN Type:  |Point -
-Dl—gé:H Feature Creation: =]
TOE Connected:  |yas | Skip: |Ng -
CLP )
SHOULDER Displayed: |Yes _*| 3D:|Yes I
EP Breakline: | J
EEET#NE Include in I"."Igc:el: |Yes d
CULVERT olor: | plack I -
FENCE
Linetype: | 0- soid -
BExract codes from file
Symbal: | Cross " -
Open.. =
| ‘ Hatch: | Mene |L

QK | Cancel Help

10.

11.

12.

Figure 3.5: Import ASCII Options Dialog — Code Tab

Change your default code properties to match those shown in the figure above; 3D points with a
black cross symbal.

Press the Open button and select the file called Examples\ASCI | I mport\surveyl.txt. Press
Open. Thiswill extract all of the codes found in the file.

Select the CONTROL code found in the codes list. Note that the optionsinitially are the same as
DEFAULT. Change the Color to navy and Symbol to Circle with cross.

Select EP (Edge Pavement) in the code list and type in * beside EP in the Code Name. The “*” is
awild card — any code starting with “EP” will fall into this category. Change Type to Polyline.
Change Connected to Connect All by Code. Change Breakline to Y es. Change the Color to
Blue. Change Symbol to None. Points with the EP code will be connected together (in the order
found in the file) and made into a blue breakline. The Connect All by Code property ensures that
codes like EPL and EPR form separate features even though they both fit the EP* specification.

Select code name CL P (Center Line Pavement) in the code list. Change Type to Polyline. Change
Connected to Connect All. Change Breaklineto Y es. Change the Color to Red, Line-typeto
dash-dot.

Go to the top of the dialog box and select the Structure tab again. Press the Features button in the
Advanced section on the lower right. The dialog shown in the figure below will appear.

15



Importing ASCII Survey Files

x
Sequence i [Column]:|1 ::’

Features are defined by a feature code. Thiz EXAMPLE:
iz done in the Code tab. In the example

dentify Features by Code [recommendecid

shown at the right, Code CL is a polyline i;' E' E;' gt Festure 1
feature and code CB is a point feature. ¥, 3, Za, CL

X Ly, OB Festure 2
¥ ¥, Iy CH Festure 3
¥ ¥e, Iy, CH Festure 4

r Feature Size
I Limit size: of Features

b points per feature: I-I— Terminate Character: I!
Ok, I Cancel I

— End Feature

Figure 3.6: Thisdialog box allows you to limit the length of polyline features by defining a termination
character to be found in the point code.

An exclamation point, “!”, is defined as the termination character in the Feature Detection Method dialog
box. If you refer to the Surveyl.txt (seefigure at start of this exercise), you will see many of the point
codes end with “!”; this means that a connected feature breaks after this point and a new feature will be
created when the next point of thistype is encountered. The EP polyline code (defined above) will import
as two breaklines (left and right) because of a strategically placed “!” in the survey point codes.

13. Press Cancel to exit the Feature Detection Method dialog box.

14. To test the specification, go to the Test tab (see figure below).

lm port Options W

Structure ] Code Test l Rotate/ Translate,/ Scale ] Prajection ] Thinning Options ]
C:\Documents and Settin.... SCI Import™Survey 1 bd
1 3255591.7666 2195715.037 M72736 5POT
2 375570 0566 2155516 957 1158295 PP New Feature
3 325625 9166 2195555797 1155.534 SPOT —
4 379573 4566 2155554 317 1161.31 SPOT ES
329552 9966 2195554 887 1160.682 SPOT]
Feature 1D
Record #
4]
Y z Comment
12195554 887000| 29552 996600 1160.682000 Comment ﬂ
Prew Record MNext Record
OK | Cancel Help

Figure 3.7: Import ASCII Options Dialog — Test Tab
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Importing ASCII Survey Files

15. Pressthe Open File button and choose Survey1.txt.

16. Pressthe Next Record button several times. At the bottom of the dialog box the values of X,Y ,Z
and comment are displayed. Confirm that the incoming fields are being correctly interpreted; if
not return to the other tabs to modify the format.

17. When satisfied, press OK to return to the Define New File Format dialog and OK again to add the
new format to the list.

18. To save the new import specifications for future use, press the Save button. Normally, you would
choose Normal.l OP and write over it (to update your default settings) — do this only if you are
working on a computer used for training only, otherwise save astraining.| OP or Cancel to avoid
changing your defaults.

19. Press OK to close the Terrain Setup dialog box.
Now we'll use the import format we' ve created to open the survey datafile.

20. Select menu File | Open. Change Files of type to New ASCI | (at the bottom of thelist). Open
Surveyl.txt. You will be presented with the Import Options dialog box to allow last minute
changes. Press OK to import the file.

21. Usethelayouts drop down in the standard toolbar (or menu File | Retrieve Screen Layout) to
open training ASCII import.ilt. Thiswill set up your options and windows to look like the

figure below.
%, Terrain - [Plan:1] (=]
E File Edit Wiew Module Window Help _|5’|1|
|0 & ® & [ |[asclimportit th 2o B @ 2®@aq Q@IS‘Z\HQDDUUDDJ a [+ AllL 2% 9
o SpﬁgPﬁTﬁ? — EE 2l Status & x|
e Jﬁp_sngﬁ SPOT
a Plﬁg e gROT -'_SFDT B )
. ) WPUT Field | Value| Units |
= 5 BROF—— e P07 Full narne EP-1
=) T a7 SPOT TLSPDTSPDT I Easting GE9166.914
= 1= ,_ump‘—m sPOT gRoT o T _wer %—T Morthing 100543.570
g e s T Elevation 365,895
(5 1 sPaT SPOT "5POTSROT T Length 1103.734  m.
— BPD‘BPD;I’_ 3D Yas
Modelled Yes
Breakline Yes
557 o7 seor SPOT
Ve e T »
e sPoT F wFoT
sPoT . SPOT__gRor FROT
FROT ‘ﬁSPUT T
S e e ETARAECE-
*ﬁ FOT SPOT TsRofror ooy —_—
SPOT SROT, SFoT $POT
SROT —  smOT &
“sroT SPmS_FQI— SPDTWSPDT 4
SROT_ e - J_,,__sr:o;rﬁ .
FOT SPEFOT SPOT
i EoT Status I
I oms = EE| |
Ready |ee9403. 191 |100534.395 [EP-1 (3013 v

Figure 3.8: Plan window after importing Surveyl.txt. Theright EP featureis selected (note the
properties displayed in the status window).
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Importing ASCII Survey Files

Note that there are many point codes that have not been formatted or connected to form breaklines. In the
next steps, we will re-read the same data with a prepared import format.

22. Select menu File | Open. Change Files of type to ASCII 2 (#,y,X,z,code). Open Surveyl.txt.
When prompted to save changes, choose No.

23. You will then be presented with the Import Options dialog; click on the Code tab to see the extra
codes defined — no changes are required. Press OK to import the file.

24. Use the layouts drop down in the standard toolbar (or menu File | Retrieve Screen Layout) to
open training Nor mal.ilt. Thiswill set up your options and windows to look like the figure

below.

= Terrain - [Plan:1] E

E File Edit View Digitzing Cable Analysis Module Window Help -8 x

DR &R BB o P & Qa0 L E (TS AR =]

N [A] Statuz ﬂlx'
Field Value | Units
Full name DITCH-6
Easting 2196096.187
Narthing 329292 547
Elevation 1193.316
Length 1339125 ft.
3D Yes
Modelled Yes
Breakline Yes
N
+ N + . { B
+ +
- . (]
<] [l | B
™ - A
Ready 2195550.019 329969.226 DITCH-6 (3D~}

Figure 3.9: Surveyl.txt imported with more point codes defined.
Y ou may wish to select features with the mouse ¥ to seewhat properties are displayed in the Satus area.

25. To conclude this exercise, choose menu File | New; do not save changes.
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Creating a DTM

4.Creating a DTM with Contours‘/

In this exercise, you will open afile containing 3D data (imported in the Importing ASCII Survey Files
exercise above) and create a Digital Terrain Model (DTM).

Y ou will also generate major and minor contour lines.

Note: Thedigital model is represented by a Triangular Irregular Network (TIN); for this reason, menus,
documentation and help files often refer to a Digital Terrain Model as TIN model.

1. Openthe Terrain Module; select menu File | Open. Browse for file Examples\DTM\Topo l.ter.

Press Open to load the file (figure below).

-~ Terrain - [Plan:1]

Terrain Modelling Toolbar

@Ele Edit View Digitizing Cable Analysis Module Window Help = | &
CeRal e BE %@ Q A& |[oow - 8][¥S A %\. =
=N . o - A1 Bats & |
BN . VY 0P _
- YAy Field Calculate Terrain
: =t Full name Madel button
Easting ZTInUET o7
Morthing 329292 547
Elevation 1193.316
Length 1339.125 fi.
D Yes
Modelled Yes
Breakline Yes
: Y : . £z
< "\ : >]v 8 S |
T = A
Ready 2195550,019  [329969.226  |DITCH6 (3D~) 1z
Figure4.1: Terrain file Topo 1.ter.
2. Click the Generate TIN button & in the toolbar (see figure above). Y ou can also use the menu

Edit | Terrain modeling | Calculate Terrain Model. Thiswill open the dialog box shown below.
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Creating a DTM

[ errain Calculation 1

[ [ Create boundary feature(s) ﬂ
|+ Remove all existing contours

Triangles

Point Selection... |
v Indude all

Z-Value: Elevation Change...

Contours
v Smoothing Thinning dist. (project units): | 0.1
[v Major Contours [v Minor Contours ﬂ

Major Contours ] Minor Contours |

Interval: 10 Start: 1150 End: 1760

Calculated range: 1157.8 1258.6

¥ Labeling  First label space {mm.): | 20.0
Mext label space (mm.): | z0.0

MOTE: Set Plan Window scale to output scale

oK | Cancel |

Figure 4.2: Digital Terrain Model calculation dialog box. Optional contours enabled.

Contour specification

3. Inthe contours area, make sure that Major and Minor Contours are turned ON. If you click on the

2 putton the M gjor or Minor Contours check boxes, you can change the color and line type used
for the contour lines. Optional contour Smoothing (controlled by Thinning distance) rounds the

corners where contours cross triangle sides — smoothed contours do not match the model
elevation exactly.

Note: Default contour line types and colors are stored in the Normal.ilt screen layout. Any changes made
after anew document is created are saved with the document.

4. Click onthe Major Contourstab and set the interval to 10 and make sure Labeling is turned ON
as shown above. Y ou also need to set the Sart elevation to be amultiple of 10 (1150 in this case).

5. Click on the Minor Contours tab and set the interval to 2 and make sure Labeling is turned OFF.
Y ou also need to set the Start elevation to be amultiple of 2.

6. Pressthe OK button to generate both TIN and contours. The figure below shows the result.
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N

) N \\ \‘H\l\‘\,
Figure 4.3: Contours generated without boundary or length limitation. Underlying triangles shown at
right.

The figure above shows how a Triangular Irregular Network (TIN mode!) is created from 3D data points.
Once the TIN model has been generated, contours are formed by creating a straight-line segment across
each triangle (see figure below).
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contour 110
100

105
115

109 110

Figure 4.4: Contour formation from TIN model. Elevations between known elevation points are
interpolated. If contour smoothing has been enabled, the contours will be less angular.

Limiting Triangles

In this example, the triangles (and resulting contours) on the upper right and lower left of the model are
unrealistic — elevations are being interpolated between points very far apart. There are two waysto
prevent these unrealistic triangles:

¢ Create aboundary polygon (with property TIN boundary).
e Limit triangle length.

A boundary polygon will limit triangle formation to an area of interest — this can also be useful when your
data set is very large or when you wish to mergeasmall DTM into alarger one. TIN boundaries will be
covered in other exercises.

In this example we will limit the triangle length.
7. Click the Generate TIN button & in the tool bar to re-open the Terrain Calculation dialog box.

8. Turn ON the Calculate triangles check box, turn OFF Include all and set the Maximum side
length to 150 (see figure below). If you set this value too small, there will be holesin your model.

[ errain Calculation 1

I+ Caloulate triangles [ Create boundary feature(s) ﬂ
v Remove all existing contours

Triangles
Point Selection. ..
Maximum side length: | 150 [ Incude all

U BSERY  (EES N |

Figure 4.5: Terrain calculation with triangle Maximum side length limited.

9. Press OK to recalculate triangles and contours. Y our Plan window should look similar to the
figure below.
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Creating a DTM

Figure 4.6: Terrain model with triangles limited to 150 feet.

At this point you may wish to experiment with some of the other optionsin the Terrain Calculation dialog
box. Once the dialog box is open type <F1> to see detailed help information.

10. Choose menu File | New; do not save changes.
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Moving Around in the Plan Window

5.Moving Around in the Plan Window ‘/

In this exercise you will use the Zooming and Panning functions to change the Plan view. Y ou will also
select features with the mouse to examine their properties in the Status window. Many of these functions
work in other graphics window types.

1. Openthe Terrain Module; select menu File | Open. Browse for file Examples\DTM\Topo with
issues.ter. Press Open to load the file (figure below).

-~ Terrain - [Plan:1] x
ﬁﬁile Edit View Digitzing Module Window Help - 8 x
@ a QA& D [100000 -8 |[FS A BRSBHEE
; I s
] =
' * Field Value | Units
Full name SPOT-354
Easting 2195845660
Northing 329170.000
Elevation 1288.100
Length 0.000 ft.
3D Yes
Modelled Yes
Breakline Mo
(] 1l | [)]
£|E
B status
RN L | A (]
< ] 2]
‘ﬁ: Az HD: — A
Ready 2195986.763 329442,221 SPOT-354 (3D)

Figure5.1: Terrain file Topo with issues.ter.

Selecting features with the mouse

2. Right click in the Plan window and make sure that Select with mouse is checked in the context
menu. Y our cursor will look like an arrow ¥ .

3. Click onthered center line feature.
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Moving Around in the Plan Window

When you click on afeature with the selection cursor ¥, several thi ngs happen:
e It becomesthe current feature and is highlighted by changing color to magenta.
e Thepoint nearest where you clicked becomes the current point and isindicated with ared cross.
e The status window shows information about the new current point and feature if applicable.
e The status bar shows the current feature name (lower right corner of application window).

4. Click onthe Next == and Previous %= point buttons and note how the current point moves along
the selected feature. <Ctrl-N> and <Citrl-B> have the same effect.

Note: If you move the current point (<Ctrl-N> and <Ctrl-B>), all windows will automatically scroll to make

the new current point visible.

5. Try clicking and dragging with the mouse to see how window selection works.

6. Hold the <shift> key and click on afeature. This allows you to add and remove features from a
selection set. It works with click and drag also.

Zooming and Panning

The Zoom Toolstoolbar & & & | allows you to zoom in, zoom out, zoom to window, end
zoom, zoom extents and pan respectively. The function of these tools is mostly self evident with alittle
experimentation.

The middle roller mouse button is dedicated to zoom and pan functions. If these functions do not work as
described below, it islikely because of mouse software that has been configured to override the default
behaviour — check your control panel.

7. Move your mouse cursor over the Plan window and click and drag with the middle mouse button;

even aroller button can be “clicked”. Note that the mouse cursor changes into the Pan hand £ ,
and the plan image moves with your mouse.

Note: The dedicated middle mouse Pan function can be much more convenient than scroll bars. Y ou can turn

scroll bars off to save space (right click, Active Window (Plan) Options, General tab, clear Scroll bars).

8. Move your mouse cursor to a point of interest then roll the middle mouse button away from you.
Note how the image zooms in and how the point of interest stays under the mouse. Thisis quite
different from using the Zoom 200% button (24 which always keeps the center of the screen in the
same place.

9. Similarily, use the middle roller mouse to zoom out by rolling towards you.

10. Practice zooming and panning while you look for interesting features of the model. Note that the
scale changes (tool bar) every time you zoom in or out. Also note that the text remains the same
size (although thisis an option) and that the symbol sizes and line thicknesses remain unchanged
(figure below.
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Moving Around in the Plan Window

Figure 5.2: Before and after a zoom operation with scale un-locked.

11. Set the scaleto 1200 in the toolbar (note thisis anatural scale, the sameas1” = 100").

12. Click thelock scale button i , SO it appears depressed, and try afew zoom operations. Note that
this time, the scale does not change but the text, symbols and lines appear magnified or shrunk
(figure below).

Figure 5.3: Zoom out and zoom in, respectively, with scale locked.

13. When you have finished experimenting with mouse feature sel ection and moving around, File |
New, do not save changes.
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Moving Around in the 3D Window

6. 3D Moving Around in the 3D Window ‘/

In this exercise you will use the Zoom, Pan and Rotation functions to change the 3D view. Y ou will also
use the current point to help navigate in the 3D window and to help to find corresponding pointsin Plan
and 3D views.

1. Openthe Terrain Module; select menu File | Open. Browse for file Examples\DTM\Topo with
issues.ter. Press Open to load thefile.

2. Select menu Window /New Window /Graphics/3D and a 3D window will appear on your screen.

The rendered surface should be visible; if it is not, press the Zoom extents ®) button in the tool
bar (this does not always work if your model contains stray points).

3. Use menu Window | Tile Vertically to show Plan and 3D windows side by side (see figure below).

“~Terrain - Topo with issues.ter

File Edit View Digitising Module Window Help
SR SEE || By Bo® ®EaQiR D T % BREERE&
[ 30 View:1 = '8X L5 Plan: =B xINED &
Close ’ 7 [A] -
s Field Value | Units
(= Full name CONTROL-5
= Easting 2195911.377
Morthing 329598 167
rd Elevation 1180.800
1 Length 0.000 ft.
3D Yes
Modelled Yes
Breakline No
£
Status
o g &= A
Ready 2195733, 195 329798.390 CONTROL-5 (3D)

Figure 6.1: 3D and Plan windows showing file Topo with issues.ter.

Now we need to move around in the two windows to find problems with the model. In the 3D window,
Zooming and Panning behave in asimilar way to the Plan window (see previous exercise Moving Around
in the Plan Window).

4. Usethe zoom toolsin the tool bar ® R] S or the middle mouse to move around
in the 3D window.
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Moving Around in the 3D Window

Rotating the 3D image

The 3D window, however, aso allows you to rotate the image.

5. Click and drag with the left mouse and notice how the 3D view changes. It may take alittle
practice to get the hang of it.

6. Make sure you have a current point defined by clicking with the selection cursor on afeaturein
the Plan Window. Note that the current point is represented by athree dimensional red crossin
the 3D window.

3D window options

7. Right click in the 3D window and select the menu Active window (3D) Options. The dialog box
shown below will pop up.

(" Manual Control (select this to modify camera and target parameters)
(" Show Extents

(" Drive through / Fly by (zlong current feature)

Camera Position Target Position

= =
o | 2195911377
-50.000 |  329598.167
5239.695 1180.800

v
| TIM Model
v Display

— v Shade Triangles
Light {sun) Pasition | (200,200,200} j 4
|v Apply Lighting Effects
Azirmuth 180 Display Properties

| Drape Plan Image =

Indination (degrees) | 45,000

[+ Show Feature Lines
[+ Show Current Point

Vertical Exaggeration | 1
oK | Cancel |

Figure 6.2: 3D window options dialog box.
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Moving Around in the 3D Window

The 3D Options dialog box allows you to change many of the rendering options including camera and
target positions. Y ou may wish to experiment with some of these options if time permits. Don’t forget
about the <F1> help key.

8. Click onthe View Current Point radio button near the top left of the 3D Options dialog box. This
sets the target position to the current point.

9. Press OK to accept the change and close the dialog box.

10. Select different current pointsin the Plan window with the mouse or by typing the <Ctrl-N> or
<Ctrl-B>. Notice how the 3D view tracks the current point.

Note: If your 3D window is empty or if it doesn’t rotate in a predictable way, use the 3D window optionsto
change the mode to View Current Point (Right click and select the menu Active window (3D) Options). Y ou
must have current point selected. Thiswill scroll the image into view and change the rotation point to the
current point.

11. When you have finished experimenting with the 3D window, select menu File | New; do not save
changes.
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7.Finding and Repairing DTM problems/

In this exercise you will use the 3D window to help find problems with aDTM. Y ou will also remove bad
data points from the model and tag critical features as breaklines. It is possible to find all the problems
with this model by looking carefully at the contours (especially asthey are closely spaced). However the
3D window often makes thistask quicker and easier.

Y ou should already be familiar with moving around in the Plan and 3D windows (previous two exercises)

1. Open the Terrain Module; select menu File | Open. Browse for file Examples\DTM\T opo with
issues.ter. Press Open to load thefile.

2. Select menu Window /New Window /Graphics/3D and a 3D window will appear on your screen.
3. Use menu Window | Tile Vertically to show Plan and 3D windows side by side.

Removing a bad point from the model

4. Adjust the Plan and 3D views until you can see the bad elevation point shown below.

“-Terrain - Topo with issues_ter

File Edit WView Digitzing Module Window Help
DERER || B Bo? ®aQ i@ o T GRS Ega&
[ 30 View:1 Plan | x|

Field Value | Units

(= Full name SPOT-354

B! Easting 2195845660
Northing 329170.000

& Elevation 1288.100

(= Length 0.000 f.
3D Yes
Modelled Yes
Breakline No
£|E

(]
[l] B Stetus
T (P
Ready 2195755.537  |329098.775 SPOT-354 (3D)

Figure 7.1: Bad elevation point shown in 3D, Plan and Status windows.
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5. Select the bad point in the Plan window with the mouse . You know you've selected the
correct point when the 3D window shows the current point on top of the anomalous spike (figure
above). Note that the Status window shows that this point isa 3D modelled point —it is part of the
TIN surface.

At this point you could delete the feature but then there will be no record of this point. Instead we will
remove it from the TIN model.

6. Usethe menu Edit | Modify Selected Feature(s) | Properties to open the Feature properties dialog
box shown below. Note that the Modify Selected Feature(s) menu is also available when you right
click in any of the windows shown — you can also use the speed key <Ctrl-E>, as shown in the
menu text.

[ eature properties ]

Name: |5pOT v| -354
[w|Dizplayed Modelled:
E;:unne.cted If the feature haz Elevations and
Evations Modelled iz set, the feature will be
Mt odelled included in the TIN madel.
[EBreakline [ the feature does not have
[Megative Elevationz and Modelled iz set,

elervations will automatically be
[ITIN Boundary calulated by draping the feature
(15wt Aol Boundary aver the TIM.

Cancel

Figure 7.2: Feature properties dialog box.
7. Clear the Modelled property so the point feature will no longer be part of the model.

8. Press OK to accept the change and close the dialog box.

9. When warned that “existing triangles will be cleared” respond OK.

Note: The above procedure is typical of most Terrain Modul e operations.

First, select features of interest (sometimes the current feature and current point are important).
Second, use the Modify Selected Feature(s) menu to do something to the selection set.

10. Usethe Generate TIN button & in the tool bar to open the Terrain Calculation dialog box (see
Creating a DTM with Contours exercise above). The settings for this dialog box were configured
when this file was created; you don’'t need to adjust anything.

11. Press OK to recalculate the DTM and the contours. Note that the anomal ous spike in the model
has disappeared.
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Defining breaklines

12. Adjust the Plan and 3D views until you can see along the curve in the road shown below.

“*Terrain - Topo with issues.ter

File Edit WView Digitzing Module Window Help
DERSR @ BDe?@aQA®& S ferm <[ IVA RRRBR K
| ] %tatus ﬂlxl
Field | Value | Units |
Full name SHOULDE. ..
Easting 2195977 957
Marthing 329472 337
Elevation 1185.034
Length 1658.183 ft.
iD Yes
Modelled Yes
Breakline Mo
'
[ Status I
[~ @™ % & @ El
Ready |2196024.285  [329507.117 |SHOULDER-6 (3D) 2

Figure 7.3:3D and Plan contours showing bad triangles caused by missing breaklines.

What looks like aland dlide in the figure above is actually atriangle formed by connecting centerline
survey points with their nearest neighbour, atop of bank point. We know that the shoulder of the road
should be a smooth and continuous line; in terrain modelling terms this is a breakline. Some typical
breaklines are listed below:

Road shoulder

Ditch bottom

Top of cut

Toe of fill

River bank

13. Select the SHOULDER feature as shown in the figure above. Note that the properties shown in
the Status window indicate that thisis NOT abreakline.

14. Open the Feature Properties dialog box (asin step 6 above) and Turn ON the Breakline property.

15. Press OK to accept the change and close the dialog box.

16. Recalculate the Terrain Model & (asin steps 10 and 11). Note that the Model looks alittle
better.
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17. Usethe Delete TIN/Contours & button (or menu Edit | Terrain Modelling | Delete Terrain

Model / Contours) to remove contours. Thiswill make the following step easier.

18. Find other features that should be tagged as breakline (), and repeat the steps above. Note that you
can use the <shift> click ¥ (or click and drag) technique to select more than one feature at a
time and then change their properties al at once.

A Ter!

rain - Topo with 1ssues.ter

File Edit WView Digitzing Module Window Help
SRS E R Be?  RAQAQIR e 8 [ IVNA | RREBRE
3 D Vie m Pl - e = %]
= i ~ Field [ Value| Units |
= o + Full name TOB-12
=) s T Easting 2195980.007
= I ’ Morthing 329445 317
& | ® Elevation 1196.987
| Length 93230 ft.
3D Yes
Modelled Yes
Breakline Yes
g
£ |:| Status I
|= - @@ % e [-= o Al
Ready |2195931.428  [329496.088  TOB-12(3D~) )

Figure 7.4: Model after key features tagged as breaklines and the model has been recal culated

19. Select menu File | New; do not save changes.
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8. Creating breaklines #/

We have seen in exercise 3, Importing ASCII Survey Data, that breaklines can be created automatically.
Sometimes, however, it is easier to simply connect the dots. In this exercise you will add some breaklines
to adata set that consists of nothing but points.

To perform thistask you will learn about the following Terrain functions:
Select features by name.

Join points to create a polyline feature.

Create a new feature.

Draw and edit features with the mouse.

Format feature colors, symbols and line styles.

Lo

Open the Terrain Module; select menu File | Open. Browse for file Examples\DTM\Topo no
breaklines.ter. Press Open to load the file (see figure below).

“*Terrain - Topo no breaklines.ter

File Edit View Digitizing Module Window Help
DR &SR B a® @& Q&R O [200000 -8 R GRS EEE
‘i? . 3D View: ] EIXI
S Field Value | Units
A Full name CLP-40

Index 0

Easting 2195900.927

Northing 329545 207
| Elevation 1183.460
» | Area 0.0 Acres
d| Length 0.000 f.
& Eo?nis 1925411
= oints ..
Comment CLP

Latitude KK D:M:S

Longitude KKK D:M:S

i“ L i r
+ CLP-40 (30)
A1 vertex Elev: 1183.460 (10f 1) ]
= *_%.[Tin Elev: 1183.253
* «::
At
o et rdle
| AT B
|L<] [ | (2] B Status

ﬁ; @ Az HD: PN
Ready 2195899,442 329543.005 CLP-40 (3D)

Figure 8.1: 3D and Plan windows showing file Topo no breaklines.ter.

Notice that the road is not well defined. As shown in the previous exercise, breaklines are required to
define the surface redlistically. 1t would aso be nice to see other surveyed features like pavement edges
and the road center line. Fortunately, the survey data for thisfile was imported so that features are named
by the survey point code (see exercise Importing ASCII Survey Data).
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Selecting Features by Name

2. Hover your mouse cursor over apoint in the Plan window and note the information tooltip
window that appears after amoment (see figure above). Thisis a subset of the Status window
information available after you select a point.

3. Zoom in and select or hover over pointsto find out their names. Y ou will notice that the road
center line points are named “CLP”.

4. Select menu Edit | Select Feature(s) | By Name to open the dialog box; press the Advanced button
to expand the dialog box as shown below.

[( eleCt Tedturels) Dy name 1

Feature Mames: Highlighted [tems Select Matching Mames

BAKLNEZ3 &) | Selest | e
BRELINEL-0 =

BRKLINEI-T  UnGelect |
BRKLINEI-2 Minimum

BRELIMNE]-3 Selact Al nurnenic 1D

BRELIMNE!-4 [ =
ERELIMEI-S n-Select Al nurmenc |0
CBASING _
v CLPO Selected Predefined Layers
VLR B3 | =]

+CLP-2 i
S LCLP2 Simple... Select
::E::i; Un-Select

+CLF-E dze * ar ? wildzard characters
+w CLP-F to select all similar names.
+CLP-3

+CLP-3

+ CLP-10

+ CLP-11
Ok
+CLP-12
ﬂ Cancel

W Hidden v Dizplayed

Figure 8.2: Select features by name dialog box with the Select Matching Names area exposed.
5. Pressthe Un-Select All button in the center of the dialog box.

Note: The Select features by name dialog box allows you to add/remove feature(s) to/from the existing
selection set. This can be very powerful if you want to select a group of features that don’'t share the same
name. However, most selection operations will start with Un-Select All (if the initial number selected is not
Z€ero).
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6. Type“CLP’ at thetop of the Select Matching Names area and press the Select button underneath
on theright hand side. Note that the number Selected is now 69 and that the CLP items are

checked in the list (you may have to scroll down).

7. Press OK to accept the change and close the dialog box.

Joining points to create a polyline feature

Now that the CLP points are selected (highlighted magenta) we can connect them together and format the

resulting polyline.

8. Use menu Edit | Modify Selected Feature(s) | Join, or <Ctrl-J>, to connect all the CLP pointsinto

one polyline feature.

9. When warned that “existing triangles will be cleared” respond OK.

Modifying feature formatting

10. Use menu Edit | Modify Selected Feature(s) | Linetypes, Symbols, or <Ctrl-L>, to display the

dialog box below.

[' an Window Feature Formatting 1

Symbal
Type: | Mone
Colar; | Auto
Line/Baorder

Hatzhing

Type: | None |

| Auto

| Auto

| Alzo Set Praofile 0k I

Cancel |

Figure 8.3: Feature formatting dialog box.
11. Change the Symbol Type to None, the Line/Border Type to dash-dot and the Color to red as

shown in the figure above.

12. Press OK to accept the change and close the dialog box.
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The center lineis now visible and represented by a polyline as desired. It should also be a breakline as it
represents the crown of the pavement.

13. Usethe Properties dialog box <Ctrl-E> to tag the CLP feature as a breakline (asin the Finding
and Repairing DTM problems exercise above).

Now let’ s try the same process with the pavement edge (EP) points.
14. Asin step 4 above, use the Select features by name dialog box to select all EP points.

15. Again use <Citrl-J> to join them. The results are pictured below.
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Figure 8.4: Pavement edges connected using the Join function.

The polyline created above connects one side of the road to the other; the join function connects each
point to its nearest neighbour. If the points had been coded EPL (left) and EPR (right) then this procedure
would have produced satisfactory results (in two operations).

Inthiscase, it is easier to connect the dots. We will make the EP points easy to find and then create a new
breakline feature to connect them manually.

16. Use the Edit | Undo Join menu or <Ctrl-Z> to restore the loose points.

17. Asin step 10 above, use the formatting dialog box <Ctrl-L> to change the EP points to have a
distinctive color and symbol (as below).
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\ Plan Window Feature Formatting @
Symbol
Type: | Circle iw Cross (Large) ey j j
Colar: |Aut|:| j j
Lire/Barder
TyPe | 0 - soid — |

Figure 8.5: Use formatting to make it easy to find points of a given type.

18. Use the Delete TIN/Contours & button (or menu Edit | Terrain Modelling | Delete Terrain
Model / Contours) to remove contours. Thiswill make the following steps easier.

Creating a new feature

19. Usethe menu Edit | New Feature menu to open the now familiar Feature Properties diaog.

Feature properties ]
Mame: |[EPRL =

[w]Diizplayed Breakline:
[w]Connected
[w]Elevations

Create using

b ouze

Feature iz used as a breakline
when the TIM iz created. Breakline Keyboard...

[w] b odelled are featurez where the slope
B reakline changes abruptly. TIM Triangles Digitizer
[Megative will not cross breaklines.

[1TIM Boundary
15 urf. Mol Boundary

t

Cancel

Figure 8.6: The Feature Properties dialog used to prepare a new feature.

20. Change the Name to EP-BL and check the Breakline property as well asthe others shown in the
figure above.

21. Pressthe Mouse button to close the dialog box and create the new feature.

22. When you are prompted to define the Elevation value, just press OK to take the 100ft default. We
will be snapping to existing points and picking up their elevations.
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Drawing with the mouse

When you are in Edit/Insert points mode, the mouse cursor will change to indicate what will happen when
you click the mouse.

’»\ New point is added at either end of the current
: feature.

r New point isinserted in between existing points of
ﬁ(» the current feature.

F oA Existing point is captured for editing.

23. Your mouse cursor has changed to a pencil % indicati ng that you are in Edit/Insert points mode.
Left click anywhere in the Plan window (mouse down and up again) to create a new paint.

24. Move the red cross over an EP point and click a second time to anchor the new point. Note that
the Elevation shown in the Status window is the elevation of the EP survey point (if it is 100, then
the snap failed — you may have been too far from the EP point).

Note: Shap to Point is an option set in the Plan window options (right click, Active Window (Plan) Options,
General tab). Settings like this are saved in the document and in screen layouts.

25. Continue adding points to your new break line:

a. Click with the pencil ™ cursor to create anew point.
b. Movethered cross over an EP point and click a second time to anchor the new point.

26. Try editing a point:

a  Move your mouse over an existing point in the new feature; note that the cursor changes
to abox ¢ _.

b. Click the mouse the capture the point.
c. Movethered crossto anew position and click a second time to re-anchor the point.

27. Delete apoint:

a.  Move your mouse over an existing point in the new feature; note that the cursor changes
to abox ¢ ..

b. Click the mouse the capture the point.
c. Typethe<delete> key.

28. Insert apoint:
a.  Move your mouse over an existing segment in the new feature; note that the cursor
changes to a pencil with across S .
b. Click the mouseto create a new point.
c. Movethered crossto adesired position and click a second time to anchor the point.
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29. Stop when you have done enough points to get the hang of editing with the mouse. Make sure
you have tried deleting a inserting points as well as adding new ones at the end of the feature.

Note: you can edit the points of any feature. First select the feature, then right click and select menu
Edit/Insert points with mouse (you can also choose the pencil button in the Mode tools tool bar TN A ).

Y our new feature should look similar to the figure below. Note that the new breakline (EP-BL) is separate
from the original survey points (EP) although its vertices share the same coordinates.

Tin Elev: MjA

+ +

Figure 8.7: New EP breakline feature.

There is another way to connect the dots that is similar to the first method we used to connect the CLP
points. Y ou will now create a breakline for the other side of the pavement.

30. Change back to selection mode ¥ right click and select menu Select with mouse.
31. Click on one of the EP pointsto select it (it will turn pink).

32. <Shift> click on the next EP point: hold the <shift> key, left click on the EP point, release the
<shift> key. Now two points should be pink.

33. Type <Ctrl-J> to join the two points. Now you have atwo point polyline.
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After Join

Selected ) &

"

features . M
l-. \

Figure 8.8: Joining points a few at a time. Select a few points (<shift> click), then join them <Ctrl-J>.

34. Make sure the new two-point polyline remains selected and <shift> click to select afew more EP
points (left side of figure above). It doesn’t matter which order you select the points.

35. Type <Citrl-J> to join them all into a bigger polyline.

36. Continue this process until you are comfortable with the process. Then set the properties of the
new polyline to Breakline <Ctrl-E>.

If time permits you may wish to create breaklines for other point types using any of the methods above.

37. Select menu File | New; do not save changes.
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9. New Location Design ‘/

In this exercise you will create a short road alignment.

1. Openthe Location Module (if you are running the Terrain module, you can use the Module | To
Location Design menu).

2. Select menu File | New to open the file open dialog box below.

Select P-Line traverse and/or terrain for use in new design:

Loak in: |l.ﬂ Location ﬂ = Ifi( EH-
J |ﬂTnpc:.ter
Recent
=
[
Desktop

My Documents
My Computer
‘3 File name: |T|:||:u:|.ter j ﬂl
My Network  Files of type: | Traverse or Temain (*1r1;"ter) - Cancel |
Places Traverse or Temain (“irl:ter)
Traverse ["ir1) w
Temain File (" ter)

Land#ML {* xml)
Acad File - 3dfaces ".dwg,”.duf)

Figure 9.1: File | New first prompts you to define the original ground.

To create anew road alignment in the Location module, you first need to create an original ground DTM.
Thisisusually done by reading survey datainto the Terrain module, and then creating a surface with
contours (see previous exercises). However, it is possible to import DTM surfaces from other
applications by using LandXML or DWG (3d faces) file formats.

3. Select file Examples\L ocation\T opo.ter and press Open. After a moment you will be prompted
with the dialog box below.




New Location Design

New Location start coordinates 1

Choose the start coordinate or initial alignment.

" Coordinates

(" Terrain current feature, current point
(" Terrain current feature, all points
" Landxml file

Easting (X)
Morthing ()
(0] 4 | Cancel |

Figure 9.2: The New Location start coordinates dialog box allows you to select a start coordinate or to
define an existing alignment.

4. Choose Center of Terrain (we will define our start coordinate later) and press OK to continue.

The look of your screen depends on the contents of the default Screen Layout (Normal.dlit) in your
RoadEng Settings and Layouts folder (you can find this folder in the Module | Setup dialog box, Install
tab).

2= LOCation - un L=0
File Edit View Module Window Help

O = = @, |training Maorrmal.dit j

-

Figure 9.3: The Screen Layout drop-down in the standard tool bar.

5. Usethe Screen Layout drop-down in the standard tool bar (figure above) to open training
Normal.dlt. Thiswill set up your screen to look like the figure below.

6. If you are working on atraining computer or if you have not yet configured your Normal screen
layout, you may wish to use the menu File | Save Screen Layout to over-write Nor mal.dit with
the current settings.
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A Tocation - untitled

File Edit View Module Window Help

02 = & [&|[Nomaldit j\%’){hﬁ\nc:y‘n‘

& Section =
0+00.000
|

4

TP @R Py

)

I

=l

0+00.000 Cut Dp: 0.000 CLEkv
n/a CLX 2195778.308 Super L.
329565.002 Super R:

it
0+00.000

Horizo.. (& E X [ Vertica.... E‘ E X Culvert... &) E Z

® & Q4 &9 |[2400000 « @

|6 ~=mE» o |0

=4
‘%\i\:\*\ . =
N
i
\M!j{
it
i
il
i =
m] B

For Help, press F1

|2195883.3(330252. 40 [Terrain: Topo. ter

Figure 9.4: The Location module after starting a new alignment.

In the figure above, you can see the original ground DTM in the Plan background; the line work is faded
so it doesn’t overwhelm the new alignment features. A red line (also in the background) shows the
proposed new alignment, mostly to the left of the old road.

The shape of your cross section depends on the contents of the default Template table (Normal.tpl) in
your RoadEng Settings and Layouts folder The next few steps will load templates for this exercise.

7. Choose menu item Edit /Edit Templates, or presstool bar button .10 open the Template Table

Editor shown below.
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Template Editor ] Road Class Specifications ]

(2]

[LI EEDE BIEEEE

¥ =% DF - DEFAULT TEMPLATE s E Typical: Slope Right
BE—3 R UR - Rural E
@ Rural Pavedisft
@ Rural Pavedight
@ Ditchdeft
@ Ditch-ight
i Slope Cut/Flldeft
 Slope Cut/Flllight
+- =2 VAR - Slope based on fill height
+-=> |JB1 - Urban

+ =2 BRS - Bridge {5m Deck) [v] g
Template: Rural [E]
E 30
é_ -0 Options...
Propertes... | ShitUp | E % 8 ¥ 8 8 2 o 2 8 8 8 8 8 8 Materisls ..
E w
Add. | ShitDown | Mewe. | <"I]' """" S | 'hlui'| """" tesssnlsen sl ool f';'] Codes...
Delete | e-Library |
Save Table... | Open Table... | OK | Cancel |

Figure 9.5: Template Table Editor dialog Box.
8. Pressthe Open Table button and open training Normal feet.tpl.

9. If you are working on atraining computer or if you have not yet configured your default
templates, you may wish to use the Save Table button over-write Nor mal.tpl. Note that templates
depend on length units (feet or meters).

10. Press OK to close the Template Table Editor and Yes to recal culate the cross sections.

Templates will be discussed in more detail in future exercises.

Horizontal alignment

In the following steps you will create a horizontal alignment by creating intersection points (1Ps) with the
mouse. | P editing in the Location module is very similar to point editing in the Terrain module (exercise 8
Creating breaklines above).

11. Right click in the Plan window and select the Add/Ediit IP tool .

12. Edit the start point of the design:
a. Moveyour mouse over the existing point (red cross); note that the cursor changesto a

r

box v 4.
Click the mouse to capture the point.

Move the red cross down to where the proposed alignment leaves the existing road (the
Plan window will scroll automatically).

d. Click asecond timeto re-anchor the point.
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13. Zoom in and fine tune the start point (same process) so that it lies on the old centerline, just south
of where the proposed road leaves the old one (figure below |eft).

Figure 9.6: Drawing the horizontal alignment.
14. Create anew IP:

a. Click with the pencil cursor S (away from the existing point) to create a new point.

b. Move thered cross to the position shown in the figure above right (approximately).
c. Click asecond timeto anchor the new point.

15. Edit your IP:

r
a.  Move your mouse over an | P, note that the cursor changesto abox v -.
b. Click the mouse to capture the I P.
C.

Move the red crossto a new position and click a second time to re-anchor the | P.
16. Insert an IP:

with cross XF

a.  Move your mouse over a segment between | Ps; note that the cursor changes to a pencil
Click the mouse to create anew IP.

Move the red cross to the desired position (not important) and click a second time to
anchor the IP.

17. Deletean IP;




New Location Design

r A
a.  Move your mouse over the | P created above; note that the cursor changesto abox ¢ 4.
b. Click the mouse to capture the I P.

c. Typethe <delete> key to remove the IP.

18. Continue this process until you have an alignment similar to the onein the figure below on the
left.

Note: Don't forget about the Edit | Undo command, <Ctrl-Z>.

EE

Figure 9.7: Horizontal alignment before and after curves applied.
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Adding horizontal curves

To create a horizontal curve, you identify an IP then you define a curve between the tangentsit defines.
Horizontal curves are created and edited using the horizontal curve panel.

19. Restore the Horizontal curve panel #? using the Window Tools toolbar in the lower |eft part of the
screen (figure below)

Design Speed (mph] |40 000
Radiuz (R |gon

IUze Minimum Radius [

tax Super-Elev [%]
Table Super-Elev.[%] v Auto 4

Actual Side Friction (f] 0113

Tranzition Length BC
EC Ii
Tranzition Fraction W
Tan. Funout [lens] li W Auto

Widening |ngide [ Auto
Dutzide [ Auto I

(" MoCurve ™ Circle " Spiral

Lot |

v Auto 4

Kl 2ldld 2l

Arc Length 357 Delta T

® T Azimuth

BC [2195103.398 | 328737559 55

IP" | 2196086 720 |320920.885 IP,;?lDPj m|

o = EC [2195570.130 | 328063319 2

Activate Horizontal Curve Windaow

Figure 9.8: The Window Tools toolbar (left) allows you to restore the Horizontal Curve panel (right).

20. Usethe Previous IP E or Next IP ﬂ button to move to the second IP in the alignment (watch
the Plan window).

21. Pressthe Get Default Curve button ﬂ to set up the parameters as shown in the figure above.

Note: The curve panel controls are disabled until the current is point is an | P between two tangents. Most of
the controls are till disabled until you either select Circle or Spiral or press the Get Default Curve button ﬂ
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Note: Default curves and associated tables are stored with your template table. The default template table is
Normal . TPL.

22. Pressthe Apply button to create the first curve.

23. Usethe Next IP ﬂ button to moveto the third IP in the alignment and repeat to the steps above
to create the second curve.

24. Return to the Plan window and edit one of the curve I Ps. Notice that when the IP is captured, the
curves update dynamically as you move the mouse. Also notice that you aren’'t allowed to overlap
the curves or to push a curve off the end of the road.

Note: The current cross section is shown in the Plan window as a red cross. When you have finished editing a
curve, the current cross section is the End Curve (EC) point.

25. Go back to the curve panel and increase the radius of the two curves:

a UsethePreviousIP H or Next IP ﬂ button to select a curve.
b. Typeanew radius (it must be small enough to fit or you will see an error message).
c. Pressthe Apply button.

26. Modify the IP locations and continue adjusting the radius and see if you can get the new
alignment to line up with the proposed alignment in the background.

27. File| Close, do not save changes.
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10. Vertical Alignment */

This exercise follows on from the previous. Y ou must create a horizontal alignment before you can create
vertical alignment.

In the following steps you will create avertical alignment by creating vertical intersection points (VIPs)
with the mouse. VIP editing in the Profile window is very similar to I P editing in the Plan window.

1. Usemenu File | Open to open Examples\L ocation\ Align stage 1.dsn. This should look just like
your design at the end of the previous exercise.

2. Usethe Screen Layout drop-down in the standard tool bar (Figure 9.3 above) to open training
Profile.dlt. Thiswill set up your screen to look like the figure below.

+=Location - A
Fle Edit View Modue Window Help

0O = & & [ |training Profile.dit - o= = B & | & & Q& e 2400000 | 8
i ‘. ection :Ezlﬁpmﬁle

o

%

A

o4

ol

o

136

7+15.440 CutDp.
1896 CLX:
177 CLY

L-Str

ST evtvhil

Mass Haul (Cu. Yd.},

0+00.000

("2 Harizo
Le=EE» o8
For Help, press F1 21.969 1226.207 [Terrain: Topo. ter

Figure 10.1: Location design with no vertical alignment. The Profile window shows the ground line only.
3. Rignt click in the Profile window and select the Add/Edit IP tool N,
4. Click anywhereto theright of station 0+00 to create a new VIP.

5. Move the captured point to adesired position and click again to anchor the point

50



Vertical Alignment

6. Asinthe previous horizontal alignment exercise, use the mouse to
a. Create anew VIP at the end of the existing alignment.
b. Edit anexisting VIP.
c. Insert aVIP between existing VIPs.
d. DeleteaVIP
There are afew subtle differences between editing in the Plan and Profile windows:

e Intheprofile, you can't have a backwards segment (if you insert a point between two existing
VIPs, you are restricted to that station range).

¢ Inthe profile, you can insert a point no matter where your mouse s (in the Plan you must
mouse S over a segment).

e Profile editing is constrained by the length of the horizontal alignment (if you remove one
end of your horizontal alignment, you will generally remove some vertical alignment).

7. Continue editing the Vertical Intersection Points until you have adesign similar to the one in the

figure below.

1240

1230

1220 4,_

.. i

i ~29

1210 e

1200

1150

1180

1170

1160

=2 =2 =2 (=] =2 =2 (=] =2 =2 (=] =2 =2 =2 =2

o o [} o o [} o [} o o o [=] o [=] o o [=] o o [=] o o [=] o
[=] =] (=} =] =] (=} =] (=} =] [=] + + + + + + + + + + + + + +
+ + + + + + — ™ ™ - wm n] P =] = ™ (o]
o -— o4 L] =t w w0 [ 2] =2] -— -— -— -— -— -— -— -— -— -— (=) (] (o] LQJ:“

Figure 10.2: Vertical alignment before curves applied.

Adding vertical curves ‘/

Vertical curves are very similar to horizontal curves: you first identify aVIP, and then you define a curve
between the tangents it defines. Vertical curves are created and edited using the vertical curve panel.

8. Open Align stage 2.dsn (do not save changes), so the following steps behave correctly.
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9. Restorethe Vertical curve panel ¥* (figure below)

Design Speed [mph] | 40,000

v Auto

Farabalic Rate (K] {+
Length W,

Sight distance v Ao

(" MoCurve % Parabola

Jefol| 2l 2
--------------- IP and Tangert Farameters -
Change in Grade 32
Station Elevation Grade
BC 307608 1211.658 24
P [4ao31  [1205983 e |
EC 788.455 | 1208.053 0a

-]

Figure 10.3: Vertical curve panel with automatic curvature selected.

10. Usethe Previous IP H or Next IP ﬂ button to move to the second VIP in the alignment (watch
the Profile window).

11. Pressthe Get Default Curve button ﬂ Then Press the Apply button to create the first curve.
12. Usethe Next IP ﬂ button to moveto the third VIP in the alignment.

13. Again press the Get Default Curve button ﬂ Notice that you are warned that the curve does not
fit the tangents and the Apply button is disabled (figure below).

& Curve does not fit tangents
[overlaps adjacent curve or P].

Figure 10.4: Curveistoo long for tangents.

Note: When a curve does not fit tangents (vertical or horizontal), you can either:
Shorten the curve.
Shorten the previous and/or next curve.
Move intersection points to reduce the angle between tangents or to lengthen the tangents.

In this case, asthe curveis already defined as the shortest curve allowed for 40mph (auto is checked), the
only way to shorten the curve (without changing VIP locations) is to reduce the speed.
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14. Change the Speed value to 20; notice that the error goes away.

This speed istoo slow (the whole point hereisto increase the design speed of this section of road).
Instead we will lower the third VIP elevation to reduce the grade change.

15. Go to the Profile window and move the third VIP down a bit.

16. Inthe Vertical curve panel, again press the Get Default Curve button ﬂ Did the error go away?
If not, move the IP down alittle further and try again.

17. When the 40 mph curvefits, Apply it.
18. Move ahead and apply the same curve to the fourth VIP.

19. Return to the Profile window and edit the third curve VIP. Notice that when the IP is captured,
the curves update dynamically as you move the mouse. Also notice that you aren’t allowed to
overlap the curves or push a curve off the end of the road.

Note: The current cross section is shown in the Profile window as ared cross. When you have finished editing
acurve, the current cross section isthe End Vertical Curve (EVC) point.

20. Continue editing the all the VIPs until you get this middle point as high as possible. (figure
below). Keep the first and last segments tangent to the original road.
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Figure 10.5: Vertical alignment after curves applied.

Y ou should a'so try to make the mass haul balanced. We will cover mass haul in more detail in following
eXercises.

21. File| Close, do not save changes.
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11. The Mass Haul diagram ‘/

The Mass Haul diagram gives you quick, qualitative information about cut and fill volumes and
movements. In this exercise, you will explore the options available for configuring this graphic.

Mass Haul is a graphic representation of accumulated volume; at any station, the value is the accumul ated
cut volume minus the accumulated fill volume up to that point. The difference in Mass Haul between two
points indicates the volume of surplus (positive difference) or deficit (negative difference).

As of this printing, al sub-grade material isincluded in the mass haul calculation regardless of material
type. For example, if you are cutting only silt and filling only shot rock, your mass haul may still show a
balance.

1. Usemenu File | Open to open Examples\L ocation\ Align stage 3.dsn.

2. Usethe Screen Layout drop-down in the standard tool bar (Figure 9.3 above) to open training
Profile only.dlIt. Thiswill set up your screen to look like the figure below.
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— f=] o f=] o o f= o =1 [=] =1 [=] =] [=] =] [=] =1 (=] [=] =1 [=]
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Figure 11.1: Location design after opening training Profile only.dlt screen layout .

3. Right click in the Profile window and select Profile Options to open the dialog box shown below
left.




The Mass Haul diagram

4. Pressthe Sdlect button at the bottom of the Sub-Windows area. Thiswill display the two list
dialog box shown below right.

Wertical scale: |240.0 Select profile subwindows to display. 1

Horizantal |2400.0 Ayailable Selected

7 slignment & P-Line Subwindows = BonowMaste ~ Shift Up
: I” P-Line topo [ Bl Cut/Fil :
[+ L-Line topo 4 Bl CutfFill drea = Shift Dovn
[~ Road edges 4| Culbvert Symbols B Fil
[~ Slope stakes [ Bridge Symbols | Bl Lyl Gnd:
I Ground Layer 1 = v Lahels = E t}lrg gn:
[ Finished grade | ¥ Grade guides 4 B N:I;ssr;{;aul
v Report Paints + [ Ref Features | B P-Stnnorinear) [ ]
[~ Template codes | g [B_col _

v Scroll bars Select... Add Remowe
| -

X Item Description
I+ Grid

" E L M Mazz H. - Maze Haul graph. Cumulative total of cut and fill volume [excluding

stripping).

0K
_canceL |

CANCEL

Figure 11.2: Select sub-windows for the profile window.

5. Select Mass Haul on the left and click Add (or double click) to add it to the Selected list (figure
above).

Note: The profile sub-windows area can display multiple items. All sub-windows will share the same
horizontal axis (station) with the profile window.

6. Press OK and OK again to accept changes and close the dialog boxes.

e o o ‘.| o -&u\ & o o o o
o o o o o o o o o (=] o o o o (=] o (=]
a a a a a =] a [=] [=] + + + - o Y + + +
~LE f & & 3 & & & 3 & 2 £ & & = " & 0 3 32 o
- S0000 Mass Haul (Cu. ¥'d.}
puy . Selection Tool [5
_ =000 v Add /Edit IF Tool =
[ Add/Edit Report Pt. Tool
- Edit Label Tool
— 10000
o Mew Measurement
— 5000
C Profile Options... Ctrl+w
C Copy Mass Haul balance items to Clipboard
B Mass Haul Options. ..
T 5000
— -10000
- r
Mass Haul Options. .. 380,315 |1178.668 [Terrain: Topo.ter

Figure 11.3: Mass haul displayed in a profile sub-window.

7. Move your mouse over the divider between the main profile window and the mass haul; when
it changes to the sizing cursor =, click and drag up to make more room for the mass haul.
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8. Right click in the mass haul window and select menu Mass Haul Options to open the dialog
box shown in the figure below.

{'. Haul Graphic Options 1

Vertical Scale Line Formats

[v Auto
Mass Haul. .. |
Grid. .. Zero Line. .. |

Advanced mass haul

W Free Haul +  Distance: | 100,000
¥ Civer Haul 4+ Distance: | 500,000

v Borrow +H

W iaste: H

QK | Cancel |

Figure 11.4: Mass Haul options with all features turned on.

The concepts behind the mass haul diagram are discussed in detail in the help document.

9. Type <F1> and read the help text if you are unfamiliar with terms such as Free Haul, Over Haul,
Borrow and Waste. Close the help window when you are done.

10. Pressthe Grid button to display the common grid and axis label control. Notice that the
horizontal axisis disabled —it would be identical to the Profile axis and therefore redundant.

11. Cancdl to close the grid options.

The Mass Haul and Zero Line buttons allow you to control the line style and color of the basic graphic
items (shown in Figure 11.3)

12. Turnon al four Advanced mass haul items (figure above).
The Free Haul Distance and Over Haul Distance are controlled by the fields on the right.

The & putton beside each item allows you to control the hatching style and color. The hatching in the
figures below was chosen for black and white printing; you don’'t need to change the current values.

13. Press OK to accept changes and close the options dialog box.
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Figure 11.5: Mass haul with advance features turned on. (Note that the hatch styles are different fromthe
ones on your screen so that we can print this document in black and white)

‘l FreeHay Material which s pushed or pulled a distance less than
the Free Haul distance (100 ft.).
N Material moved beyond Free Haul Distance (100 ft.) and
& Over Haul less than the Overhaul Distance (500 ft.).
B Material which must be trucked in from outside the road
orrow .
project.
Material which must be trucked outside the road project
Waste
(End haut).
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The Mass Haul diagram

It is possible to modify the mass haul to account for borrow and waste.

14. Choose menu Edit | Assign Parameters by Range (tool bar button trH). Select the Borrow/Waste
tab (figure below).

15. Enter 450 for the Sation and 8000 for the Volume. Press the Add/Update button.

.
hssign Attributes by Station @

Templates ] Fill Types ] Sub Horizons ] Site Prep ] Ovemides Bomow./Waste l

Station Yolume Station (450
4500 30000 Volume |2000

Delete |

Figure 11.6: Earthwork Borrow/Waste dialog box.
16. Press OK and respond Yes to the “ Recalculate road alignment?’ prompt.
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The Mass Haul diagram
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Figure 11.7: Mass Haul after 8000 cubic yards borrowed at station 4+50. Now thereis no need to pull
material back acrossthe gully.

17. File| Close. Do not save changes.
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12. Volume Optimization ‘/

In this exercise we will continue working on the realignment design from the previous exercises. This
project has the following goals and constraints:

e Realign less than 2500 feet of road.
e Increase design speed to 40 mph.
e Grades less than 8%.
e Tangent to existing road (vertical and horizontal).
¢ Balance sub-grade volumes.
e Minimize cut and fill volumes.
e Minimize right of way (road foot print)
o Template congtraints:
o Lanewidth.
o0 Shoulder width.
0 Material types.
0 Material thicknesses.
o Cutand fill dopes
e Vertical Curve congtraints:
0 Design speed.
o Sight Stopping distance.
e Horizontal Curve constraints:
0 Design speed.
0 Super-elevation.
Our goal here isto adjust both vertical and horizontal alignment within the constraints given so that we
minimize and balance volumes. We start by assuming that the template given is correct.
1. Usemenu File| Open to open Examples\L ocation\ Align stage 3.dsn.

The outer most lines on either side of the alignment are the slope stakes or catch points (configurablein
the Plan Options dialog box). The areainside the slope stakes is the footprint of the road that must lie
within the right of way.
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Figure 12.1: Green dot slope stake (catch point) linesin the plan indicate the footprint of the design.

2. Bring the Profile widow - to the front and notice shape of the ground and the quantities
indicated by the mass haul diagram (figure below).

3. Enter selection mode ¥ (right click choose Selection Tool) then click on the alignment @_ to
view across section in the middle of the through cut (red cross in the profile shown below).

Note: Y ou can change the cursor to selection mode h temporarily by holding down the <Ctrl> key.
Note: You have found a cross section to select when the cursor has a plus symbol attached ¥ .
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A Tocation - Align stage 3.dsn
File Edit View Module Window Help

hEREM B |l ® 2 Q4@ |[3513800 -] @

4

9+50.000
|

R IS

-
I

=l

o 2 2 2 23 8 @
T o= 8 8 F 8 B R
[ T T P A P

Cut Dp. 28980 CLEkv 1211.968
CLX 2195768.138  Super L. -2.0
CLY. 329291.577 Super R:

B
]
g
£
st

Wass Haul (Cu. Yd.}

0+00.000
2449475
4483719
7+17438
12+26.220
15+04 874
20+40 362
22+86 580

For Help, press F1 [2483.178 [1229.451 [Terrain: Topo. ter

Figure 12.2: The road passes through a hill and therefore has large cut volumes.

4. Bring the Plan window . tothe front; you can see the contours representing the hill under the
red cross.

5. Restore the horizontal curve panel #? and navigateEI il to thefirst curve.

6. Check the Use Minimum Radius check box (figure below). Notice that the radius can be reduced
to 600ft without reducing the design speed.

—

| Horizontal Curve 1 - Station 4+62... = | O] X |\l Plan:1

Diesign Speed [mph] IW r Auto x\\\ 1\::::\{:1\\\‘\\
1 ze Mimimurm Radius v I15] | \ﬁ\%\*‘ :‘45{;

bax Super-Elew. [%Z] IED— ‘\n:\ ~§\ \\‘1
Table SuperEley [%) IED— F futo 4 { :1:?;5::& \”-I

Actual Side Friction [ 10118

Figure 12.3: Use Minimum Radius defines the smallest curve possible given design speed, and the super -
elevation table.




Volume Optimization

7. Apply the smaller 600ft radius to both curves. Thiswill give you some room to move the
horizontal alignment so it isnot so far up the hill.

8. Return to Add/Enter mode AN .

9. Inthe Plan window, move the IP for the South curve North and move the I P for the North curve
South (both while maintaining tangency with the old road). Y ou will have to stop when the
curves bump into each other and become an S curve (figure below)

10. Bring the Profile widow - to the front and notice the new shape of the ground (figure below).

Mass Haul (Cu. Yd.)

[ f S ™
bl ul > bl I >

Figure 12.4:When the alignment is much closer to the old road (but still 40mph) the volumes are
significantly reduced.

11. Now adjust the vertical alignment to further optimize the volumes indicated by the mass haul
diagram (figure above).

In Figure 12.4 above, the material cut to pass through the hill is about 16000 cu. yds. (3000 + 13000). In
Figure 12.2 , before horizontal alignment, the comparable quantity is 27000 cu. yds. The footprint is aso
smaller and the grades have been reduced.

Inreality, it may be considered unsafe to have an S curve. Continue modifying the design until you are
comfortable with:

e Vertical and horizontal IP editing (including adding and removing IPs).
e Vertical and horizontal curve editing.

e Moving around the various Location windows.

12. File| Close, do not save changes.
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Setting up a screen layout

13. Setting up a screen layout 6/

In this exercise you will configure the window locations and some window options to emphasize

horizontal curves (for the next exercise).

1. Usemenu File | Open to open Examples\L ocation\ Align stage 4.dsn. This should look similar
to your design at the end of the previous exercise.

2. Restorethe horizontal curve panel #? and click on the Dock Panel Window button O 4 the top
right of the panel.

3. Double click in the Plan window title bar to maximize. Y our screen should look similar to the

figure below.

;')_-' Location - [Plan:1]

File Edit “iew Module Window Help -8 %
DR ER e o B o & e Q4R | 290400 v &
S
: B =%
Fer Diesign Speed [mph) |40.000
? ) i
= Radius [R] |600.000
A Use Minimum Radius |
& Max Super-Elev.(%)
£ =,
2 Table Super-Elew.[%] v Auto
o jei|
[
Actual Side Friction f] 10,119
v
@ v Selection Tool Trangition Length BC
% AddEdit TP Tool EC [zm0000 W Ao 4
HH B0 .
AL X Add/Edit Report Pt. Toal Transition Fracti
E Edit Label Tool ranstion FIScion |0.667
Tan. Runout (len/%)] v
MNew Measurement [E] bk
‘Widening Inzide [~ Auto
Outzide [~ Auta I=
" NoCurve ™ Cicle " Spiral
Kalot| ]|k 2
--------------- IP and Targent Parameters------------
Arc Length 537 Delta A1
= N Azirnuth
BC |2196087.807 | 329056942 356
IP |2196062.04( | 229244 1883 IP;:|[|pj m|
EC |2195831.590 | 329508.482 305
[v] W H.Curves
<] [ | (] :
W = o B
Change current window display options 2195960.8 |329961. 29 Terrain: Topo.ter

Figure 13.1: A screen layout with docked curve panel and maximized plan window.




Setting up a screen layout

4. Open the Plan window Options dialog box (right click, Plan Options) and turn off Background
display (figure below, l€ft).

Line-types and Symbols

Symbal
Scale 1. |1200.0 Renort:Point:Propertie WU Tick (Large)
| . P-Line Survey point
| P-Line
I Liine ﬂ Auwto interval points
I Foad edges [RE) ﬂ [+ Plire ﬂ Aurto interyal points ’T‘ C | |
v Slope stakes [z [ Radial Shats I | Culvert inzertion poi ance
[~ Clearing ROw ﬂ I Section lines J Culvert ditch override points J
. Templste assignment rangs points
l’: [ i ﬂ [ Cubverts ﬂ Template over-ride points
v North Arow I Bridge Symbol: J Site Freparation sssignmeant range points Format
lv Report Paints ﬂ v Labels ﬂ Fill azzignment range points (+ Plan Window
Sub-Horizon assignment range points )
[ Background | . Curve point, BC or G " Profile Window
W Scroll Bars W Template codes ﬂ 1 Spiral curve transition points
I ‘Curve transition points {calculated) ™" Use Default Symbol
[ Grid e | oK Cemed] Non-zditable IP Symbal...
OK | Cancel |

Figure 13.2: Plan Window Options, Report point Properties and Symbol Formatting dialog boxes.

5. Click the &l button beside Report Points to pop up the Report Point Properties dialog box (figure
above, center)

6. Select Curve Transition Points (calculated) in the list and then press the Symbol button.
7. Changethe symbol to Tick (Large) and dark green (asin figure above, right).

8. Press OK, OK, and OK again to accept changes and close all dialog boxes.

The changes you’ ve made in the last few steps have changed the look of the screen but they have made no
changes to the actual design — no alignment or cross section changes. These changes and the rest of the
Screen Layout can be saved to your hard drive for later use.

9. Drop down the Screen Layouts tool bar item and right click on the Softree folder at the top (figure
below left). Choose the Save New Layout menu to display the dialog box show below to the right.

a1 ]
Screen Layout File Properties
=2 |training Curve H.dlt j File Name: | training test]
- W Lal | Description: |testing only

Ehl o Properties

& o | Ok | Cancel

] rr  SaveNew Layout
M ..

Figure 13.3: Saving a screen layout with the Screen Layouts tool bar.
10. Name the screen layout (as in the figure above) and press the OK button.

You have just created a screen layout that will appear in your Screen Layouts tool bar item for easy
retrieval. Alternately, you could have used the menu File | Save screen layout.
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Setting up a screen layout

11. Select menu File | Save screen layout. The folder displayed in the file-save dialog box is the
RoadEng Settings and Layouts folder. Y ou should be able to see your new file (training
test.DLT) created above (figure below).

Save Screen Layout E ]
Save in: |l.f} RoadEng ﬂ £ EF-
- ) Instal Plan. dit
.-J |5 Lastinstall Profile.dlt

Recent @ Layouts Report.dit
ICTRF super sub view,dit

FF culvert.dit fraining Curve H.dlt
demo.dlt training Mormal.dit

Desktop Fedaid_B.dlt training Profile.dit
Horz.dlt

.-../ Mormal.dlt
output section.dlt
My Documerts output.dit

output_feet.dlt

-._;J)'g peqqing.dit

My Computer
"-E% File name: |t|aining test.di ﬂ Save |
My Network ~ Saveastype: | Screen Layout ("dl) =] Cancel
Flaces
Help

Figure 13.4: Screen layout files are saved to the RoadEng Settings and Layouts folder.

12. Press Cancel to close the file-save dialog box.

13. A screen layout called training Curve H has been installed; select it using the Screen Layouts
tool bar item and note how it differs from your screen layout.

14. Try opening some of the other screen layouts available.

Screen layout facts

e Right click on a screen layout in the Screen Layouts tool bar item to
0 Change properties

o Deete
o Copy
o0 Save

¢ Right click on afolder (Softree or Custom) in the Screen Layoutstool bar item to
0 Change properties (only the Custom folder can be changed here)
0 Paste ascreen layout that was recently copied
0 Save new layout (define name and description)
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Setting up a screen layout

e The Customfolder is often defined on a network drive so that the layouts are accessible to all
users.

e Themenu File | Save screen layout allows you to save a screen layout anywhere but only those in
the Custom or Softree folders will appear in the Screen Layouts tool bar.

e Themenu File| Retrieve screen layout allows you to open a screen layout file anywhere
including those in the Custom or Softree folders.

e You can change the Softree folder (RoadEng Settings and L ayouts folder) from the menu Module
| Setup, Install tab. Do not do this unless you understand the consequences; more than just screen
layouts are stored in this folder. The most common change isto put Settings and Layouts into
your Documents folder (private to one user only).

15. When you have finished experimenting with screen layouts, File | Close, do not save changes.
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Horizontal curve details

14. Horizontal curve details ‘/

In this exercise, we will examine the Horizontal Curve Panel in detail.

1. Usemenu File| Open to open Examples\L ocation\ Align stage 4.dsn.

2. Using the Screen Layouts tool bar item, select training Curve H screen layout. Y our screen
should look like the figure below.

Design Spesd (meh) [40.000 © Auto
Radus (R) [Ei0000 | & Auto

Use Minimum Padius ¥

Max SuperElev.(2) [

TebleSuperElev(2) [f7 7 o

Actual Side Friction (f) 0,118

Transiion Length BE [ 00
EC ,—

Transiton Fraction [0567
Tan Runoutlen/2) [555  Auto

widening Inside I~ Aute
Outside ™ Auto H

" NoCuve & Cicle " Spiral

v futo 4

el @|alal 2]
AP and Tangent Parameterg-——-——
Arc Length (537 Delta 51
X ke Azinnuth
BC [2196067.807 | 329056942 56
IP [2195068.04( [329344.168 |PﬁI:IP:JT(
EC (2195831 590 [ 329508.482 305

e
Supsr L

@ H. Curves

329508.482 SuperR: 39

-39.851 |1259.632 |Terrain: Topo.ter

Figure 14.1: A screen layout with docked curve panel, section window and plan window.

Using help

There are too many possible curve configurations to cover them exhaustively in this exercise. So the first
thing you need to know is how to view the help files for the curve panels.
Skip ahead to step 8 if you are already familiar with the RoadEng help documents.

3. Typethe <F1> key for context sensitive help. Y ou will be presented with the window shown
below.
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Horizontal curve details

| lE? Location Help

H e = S o

Hide Back  Fomward  Print Options

Contents Ilgdex | §earch| Fa\rori_tesl

= m Softree Technical Systems Inc.
[+ @ Softree Commoan
i @ Temain Module
= @ Cable Module
[+ @ Location Module
[+ @ Survey/Map Module

LOCATION DESIGN

The Location Design module will allow you to design a read while giving you selected feedback
50 that you can make engineering decisions based on your priorities.

The following topics are included in this section:

e Files

o Function Groups

o Working with Location
o User Interface Reference

Figure 14.2: The front page for Location help.

The curve panels are not dialog boxes (although they look like they are) so the <F1> key opens a general
page. Y ou could also have used menu Help | Location.

The quickest way to find the curve panels in the help document is to use the Search tab.
4. Select the Search tab and type “curves’ into the text box and press List Topics. Thefirst topicin

thelist is Horizontal = Panel - Advanced Mode; double click on thisitem or press Display.
The help window should now look like the figure below.

E?'Location Help

& "
Hide Back  Fomward  Print Options
~
Search i .
Contents | Index  Search | Favortes | Horizontal Panel - Advanced Mode E
Type in the word(s) to search for:
I =1 The Horizontal [BITEE Panel allows dynamic modification of the currently
_I J selected Horizontal IP or YR ivisible in the Plan Window). It is
List Topics | Display | activated by selecting the Window - New Window - Horizontal (S
Select topic: Found: 78 I|:|nerl1u or tlty clicking the #? button on the Standard toolbar. See also
Title I Location I HE‘\I orzonts
Horizontal Curves Panel - Advanced... Location Help 1|2 i i
Feature Coordinates Dialog Temain Help . To switch to Simple Mode:
Product Info - RoadEng Civil Engine...  Survey/Map Help 3
Product Info - RoadEng Civil Engine... Softree 4 . - | P y .
Plan Window Labels Dizlog Temain Help 5 SlmpIT M?jdj dqes not |dncludes spiral {IEE, some super-elevation
Horizontal Curves Panel - Simple Mo ... Location Help & control and design speed.
Product Info - RoadEng Forest Engi...  Softree 7
Product Info - RoadEng Forest Engi...  Survey./Map Hel a . . . L |
Product Info - RoadEng Civil Engingeer Soﬂrzz PR 9 Open the Road Class Specifications Dialog by clicking the 2 button on
Curve Table tems Location Help 10 the Panel. Select the Simple option and press OK. The
Product Info - RoadEna Civil Engine... Temain Helo 11M Panel will close and then re-open in simple mode. The the Road
< i [EY Class Specifications Dialog is also available as a tab in the Template
[ Search previous results Table Dialog box.
¥ Match similar words M
[ Searchtitles only J_I
- £ 11 ] [i]

Figure 14.3: Horizontal Panel - Advanced Mode help page.
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Horizontal curve details

This page has information about al the controls in the horizontal curve panel. It also has many links to

related topics.

5. Select the Contentstab (on the left side of the help window). Note that the contents show the
location of the current page in atreelist with related topics nearby (figure below).

6. Click on Vertical Curves Panel - Advanced Modein thelist to display its help page.

&’ Location Help i)
)
¢ i
Hide Back Print  Options
e

Corterts llgdex ] §earch| Fa\rori_tes]

+ @ Menus

@ Toolbars
= [ Window Types
Data Window
Data Window Fields
+ @ Mutti-Plot Window
(2] Plan Window
@ Plan Window Labels
2] Profile Window
2] Profile Window Labels
2] Profile Sub-Windows
z Section Window
2] Section Window Labels
@ Section Window Status Fields
z Horizontal Curves Panel - Simple Mode
+ @ Horizontal Curves Panel - Advanced Mode
@ Vertical Curves Panel - Simple Mode
z Vertical Curves Panel - Advanced Mode
2] Culvert Editor Panel
+ @ Survey/Map Module

Vertical Curves Panel - Advanced Mode

The Vertical Curves Panel allows dynamic modification of the currently
selected WVertical IP or curve (visible in the Profile Window). It is activated
by selecting the Window - Mew Window - Vertical Curves menu or by

clicking the ¥ button on the Standard toolbar. See also Vertical Curves.

To switch to Simple Mode

Simple mode does not include sight distance and design speed.

Open the Road Class Specifications Dialog by clicking the button on
the Curves Panel. Select the Simple Curves option and press OK. The
Curve Panel will close and then re-open in simple mode. The the Eoad
Class Specifications Dialog is also available as a tab in the Template
Table Dialog box.

(v
<] I | (2]

Figure 14.4: Help window showing the Contents tree and Vertical Curves Panel - Advanced Mode help

7. Closethe Help window.

page.

Radius, Design Speed and Super-elevation

The most common way to define a safe horizontal curve is by using a super-elevation table. However you

may define curves manually if you wish.

8. Thefirst curve should already be current, if itis not navigateﬂ ﬂ to thefirst curve.
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Horizontal curve details

Harizontal Curve 1 - Station 8+38.515 rFr‘l :I:l

Diesign Speed [mph] 40,000
Radius (R] |500.000

ze Minimum Badius [

Max Super-Elev.(%] 150
Actual Super-Elev.[%] |55 T Ao ]

Arctual Side Friction [F) 100119

Trarition | anath RC T5an ann
Figure 14.5; The top part of the horizontal curve panel

9. Turn off the Use Minimum Radius check box and then turn off the Auto check box (figure above)
and note that you can then define the super-elevation for a given curve manually.

The Sde Friction factor is the coefficient of friction required to keep avehicle on the road; alternately, it

isthe sideways acceleration felt by the driver (as afraction of the acceleration of gravity, the “g-force”).
The smaller the better.

10. Try afew valuesfor Desigh Speed, Radius and the Actual Super-elevation and notice what
happens to the Sde Friction factor.

Design Speed (mph) Radius (feet) Super-Elevation (%) Side Friction
40 600 6 0.118
40 600 0 0.178
40 1200 3 0.059
30 600 3 0.070

11. Turn the Auto check box back ON and press the ] button beside it to open the Auto Super
Elevation Options dialog box (figure below).

{: o Super Elevation Options 1

Choose the method used to calculate automatic Super-Elevation.

(* {l=e table (based on desion speed and radius)i Select table. .. |
(" Use side friction factar

Ok I Cancel |

Figure 14.6: Auto Super Elevation Options dialog box.

The Use side friction factor method is defined in the AASHTO 2001 handbook. It relies on atable of
“safe” side friction factors to cal culate maximum speed given radius (or minimum radius given speed)
using physical principals. It is possible to use this method to calcul ate the values for a super-elevation
table; the two methods need not give different results. The side friction factor method is discussed in the
help text and will not be discussed further here.
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Horizontal curve details

12.

Press the Select Table button to open the Lookup Table dialog box (figure below).

Lookup table for Super-Elevation given Design Speed and Radius. The first column contains radii while the
first row contains speeds,

Superelevation table, radius in feet, speed in mph, Emax = 0.0& ~
Softree Example - edit this table to accommodate your spedfications. ..
First column is radius {feet)

First raw is design speed (mph)
Body is Superelevation value (unitless)

30 33 40 45 50 35 60 J0
275 0.08
300 0.08

400 0.036  0.08

500 0.051  0.057

600 0.047 0.054 0.059

Ja0 0.04¢4 0051 0.05F7  0.08

300 0.041 0048 0.054 0.059

300 0.038 0.045 0.051  0.05F 0.06
1000 0.037 0043 0,049 0.055 0.059

SaAVE... | [ Interpolation oK | Cancel

Figure 14.7: Super elevation Lookup Table dialog box.

Super-elevation table facts

13.

e Theblank area of the table represents unsafe combinations of radius and speed.

e Thetop of each columnin the body of the table is the maximum super-elevation. Given a
speed, the corresponding radius is the minimum allowed; given aradius, the corresponding
speed is the maximum allowed.

e Super-elevation is defined by rise over run — the tangent of the angle (not %)

e Interpolation meansthat if the speed or radiusisin between table entries, the super-elevation
value will be linearly interpolated between the valuesin the body of the table.

e Thistableis stored in the template table (inside a design document or in an external file).

e Super-elevation tables can be imported/exported from/to simple text files (comma or tab
delimited). Spreadsheet programs can also import and export these files.

e Linesstarting with “#" characters are excluded from the table when importing text files—the
comments at the top of the table in the figure above were marked in this way.

e Softree does not (as of this printing) provide officially approved tables.

Press Cancel to close the table and Cancel again to close the Auto Super Elevation Options dialog
box.
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Sometimes when your options are limited, it is best to design alignment with the smallest safe radius —
you can always increase the radius later if you have room.

14. Check the Use Minimum Radius check box and then check the Auto radio button beside Radius.
In this mode, you can type a desired Design Speed and the software will use the super-elevation
table to find the minimum safe radius. Try afew values.

If you type a speed outside the table (20 mph for example) you will see the error message below left. If
you type a speed greater than 40 mph (45 mph for example) you will see the warning below right. Y ou
can ignore the warning and apply the curve anyway if you wish.

Radiuz and/or Design Speed @ ]
& outzside Super Elevation table I:l EEE?:;EEEEI EiEeis oEd Apply

Figure 14.8: Curve error (Apply button disabled) and warning (Apply button still available).

15. Check the Auto radio button beside Design Speed. In this mode, you can type a desired Radius
and the software will use the super-elevation table to find the maximum safe speed. Again, try a
few values.

Road class specifications

Each curve has its own Desigh Soeed; the maximum design speed for the entire road is specified in the
Road Class Specifications.

16. Press the Road Class Specifications button E2 to open the dialog box shown below. This dialog
box is also available from the Template Table editor (Edit | Edit Templates, Road Class
Soecifications tab).
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{'l’ d55 Specincatons

R oad Clazsification

Description |m
Dezign Speed [mph) |4EI

Drriseer Lirnitations

Reaction Time [z] |2_5
Eye Height |3
Object Height |2

Tablesz
Super Elevation. .. | v’

M ax Side Friction... |

Tranzition Length... | v

YWidening... |

“Wehicle Limitationz

Mirimurn B adivs lr
Mirirnurn Sag k. I'lﬂi
Minirnumn Crest K. Imi
Deceleration fiisls Im
Acceleration ftisds lm
M aw Grade I'lﬂi

Min Grade I'Illi

Max Super Elevation IEi

| Simple Curves

0k, | Cancel

Figure 14.9: Road Class Specifications dialog box.

Road Class Specifications are stored with your Template Table. Each class of road will have afew typical
cross section templates, a design speed and other parameters that are common from road to road. Y ou

should have atemplate table (TPL file) for each class of road you may design.

If you are using a super-elevation table, the parameter in the Road Class Specifications most important for
horizontal curvesisthe Design Speed. The other parameters are mostly concerned with vertical curves,
are redundant or can be accessed directly from the horizontal curve panel. Transition Length and

Widening tables are accessible from the curve panel and are discussed below.

If you turn on the Simple Curves check box you disable many features to reduce complexity —thisis

often used for private access roads.
Type <F1> for more information.

17. Press Cancel to close the Road Class Specifications dialog box.
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Curve transitions

Transition Length

The Transition Length is the distance from half crown to full super, also known as the Super Elevation
Runoff; it is labeled Length of Runoff in the figure below. In a spiral curve the Transition Length isaso
the spiral distance (from tangent to spiral (TS) to spiral to circle (SC) and from circle to spiral (CS) to
spiral to tangent (ST).

| | :
Mormail | Tangent | Length of Full
Crown | Runout | Runoff 7 Superelevation
| ! !
i | : .f Outside edge of
\'m_ ' __J_L.-""'f“ traveled way
e | | |
R | omst™ . : Centerline profile
--------------------------- !-"-L:-:'-___'_____;-“-‘-\'H
! k\ i el ! 1
RN [P s SN O

|

| ;

| i I _ traveled way
|

|

A B C D E
Figure 14.10: Crossfall behavior upon entering a curve.

18. Clear the Auto box beside the two Transition Length values and note that you can nhow manually
enter adifferent value for BC (begin curve) and EC (end curve).

19. Check the Auto box beside the two Transition Length values then press the associated | button.
The table shown below will be displayed.
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Loaokup table for Transition Length (Super Elevation Runoff) given Design Speed and Radius. The first
column contains radii while the first row contains speeds,

Superelevation Runoff table, radius and length in feet, speed in mph, Emax = 0.06 ~
Softree Example - edit this table to accommodate your specifications. ..
First column is radius {feet)

First raw is design speed (mph)
Body is Superelevation runoff length (feet)

0 30 33 40 45 50 35 60 J0
275 175
300 175

400 125 200

500 125 175

600 100 175 200

Ja0 100 125 175 225

300 100 125 125 200

300 100 125 125 175 225
1000 100 15 15 175 200

SaAVE... | [ Interpolation oK | Cancel |

Figure 14.11: Transition Length table.

When Transition Length is automatic, you are forced to use the same length for begin and end of curve.
Like the super-elevation table, this table can be imported/exported from/to an external text file. To make
changes, export, edit and re-import.

20. Press Cancel to close the Transition Length table.

Transition Fraction

For acircular curve, the Super Elevation Runoff may start before the curve BC and end after; similarly, at
the end of the curve, the transition starts before the EC and ends after. The Transition Fraction isthe
amount of transition that happens outside the curve (before BC and after EC). For example, if Transition
Length is 90 feet:

e If Transition Fractionis 1.0, the Super Elevation Runoff starts 90 feet before the BC point and
full super-elevation isreached at BC

e If Transition Fraction is 0.667, a common standard, the Super Elevation Runoff starts 60 feet
before BC and full super-elevation is reached 30 feet beyond BC.

In aspiral curve the Transition Fraction is not used (the Super Elevation Runoff always happensin the
spiral section).
Tangent Runout length

Tangent Runout length is the distance from full crown to half crown (see cross fall behaviour figure
above).

21. Clear the Auto check box associated with Tan. Runout. Note that you can now enter alength
manually.
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22. Set the Auto check box associated with Tan. Runout. Now the caption reads len./%; the automatic
value displayed is the tangent runout length for each % of crown (if your crown is 2%, you
multiply this number by two to get the total length). When set to automatic, the Tangent Runout
happens at the same r ate as the Super-Elevation Runoff.

Curve Widening

Small radius curves require lane widening to accommodate large vehicle off tracking. The Widening
fields allow you to define a different widening distance for inside and outside lanes. Note that your cross
section template must have curve widening built in for these values to have any effect.

Aswith other curve parameters, you can extract widening values from a table by setting the Auto check
box. If time permits, you may wish to experiment with this feature. Thereis awidening table called
Examples\L ocation\WideningFeet.tbl.

23. File| Close, do not save changes.

Viewing curve transitions~/

Now we will look more closely at the curves we have created to see how the super elevation is applied
along the alignment.

1. Usemenu File | Open to re-open Examples\Location\ Align stage 4.dsn.
2. Using the Screen Layouts tool bar item, select training Curve H screen layout.

3. Usethenext == or back == buttonsin the tool bar (NOT in the curve panel) to move the current
point to the tangent before the first curve (figure below).
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;')_-' Location - Align stage 2.dsn

File Edit View Module Window Help
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For Help, press F1 2196181.0|329193. 59 Terrain: Topo. ter

Figure 14.12: Section window text area shows super-elevation while the plan window has curve
transition report points displayed (green tick).
Cross sections are calculated at all the horizontal curve transition points (unless you explicitly turn off this
feature). In this screen layout, these points have been given a green tick symbol so you can seethemin
the plan window.

4. Usethe next == or back == buttons in to move the current point to the first (South most) tick.
Note that the cross section shows full crown (Super L = -2.0%, Super R = -2.0%) (figure above).

5. Click the next == button and watch the section window; continue clicking the next == button, the
outside (right) crossfall isincreasing. Stop when you get to the next tick mark.

The second tick mark is the end of tangent runout and the beginning of super-elevation runoff. The right
hand cross-fall is 0.0%. Note that the station is 133.3 ft. less than the BC station — 2/3 of our transition
length.

6. Continue clicking the next == button until you get to the next tick mark. The outside lane has
rotated until it is tangent to the crown slope on the other side (Super L =-2.0%, Super R =
+2.0%). From here on both sides will rotate.

7. Continue clicking the next == button until you get to the BC point. Here the super-elevation is
about 4% (2/3 of the final value).

8. Continue clicking the next == button until you get to next tick mark. Thisisfull super-elevation.

9. Usethe horizontal curve panel to change the transition fraction to .5 and re-apply the curve. Note
how transition points move.
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Curve transition overlap
What happens between the two curves?

10. Use the same technique to step through the cross sections near the tangent between the two
curves.

Note: When thereis not enough distance between curves for the full transition, the software will skip the
crown cross sections and go directly from one super-€levation to the other (with one flat cross section in
between in the case of an S curve).

11. Bring the Profile window to the front, the sub-window has been configured to show the super
elevation (figure below).

[TERTINA FONTTINITL [RTTIRTITE [YITRTITRI ITRTITRTEI N TTNTIEA (XY IR ITINL (ATTRNIEL [TTIRTIVA (RIVRYITHI INRTITATT (NTTRNTIOANYIRTTNL (AIRTVITI [TTORTIOA [RITRTION] (YRTITRTE! ANITRRTIT. (NTIRTFINL FOTRIOTRI 0
SUPERL (Left) % _SUPERR (Right) %
c

0

[ FIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII| et
. -
i ‘ i
i
o
e
:

] [ | [

Figure 14.13: Profile Template Parameters sub-window with super elevation displayed.
12. If time permits, move the curves closer or farther apart and repeat your cross section audit.

13. File| Close, do not save changes.
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15. Vertical Curve Details ‘/

In this exercise, we will examine the Vertical Curve Panel in detail.

1. Usemenu File| Open to open Examples\L ocation\ Align stage 4.dsn.

2. Using the Screen Layouts tool bar item, select training Curve V screen layout. Y our screen
should look like the figure below.

;'2'-_-' Location - [Profile] X
E File Edit View Module Window Help -
02 & @& |rainingcunve vt || W ¥ B | == o> B o ®aQAda o 24000 v a
r S
VE ) Elx|~
o 1240
s F Design Speed [mph) |40.000
P - 1238
A = 1230 v &uto
{:? r Parabolic Fate (K] (=
‘E—"‘I - 1225 § o Length @
= ;— 12@[1 :“_; E Sight distance ¥ Auto
. ;— 1215 -"‘;i"g}\ %{ "J'Cj; [E] (" Mo Curve + Parabola
Fnd s (]
1210 [ece ]
& —=.. 07
4 — 1208
C 1200
‘N AN W ([ || |P and Tangent Parameters--------------
— 1195 Change in Grade 2.1
— 1180 Station  Elevation Grade _
C BC 313090 1210233 2.8
— 1185
C IF|373005  [1208.567 IP;|[|pj m|
— 1M z g ¥ 2 B 8 8 8 8 & 8 82 &= EC 432919 1208163 0.7
- + + + + + + + + + + + + + ﬂ
= o — — ™ o™ [a] [l -r -t w w i) Egatn[v]
==RIRREEIRRRTHARENY | | [FEREE T | | | liviala
< ] m [>] v V. Curves
-
For Help, press F1 644.094 |1206.732 [Terrain: Topo.ter

Figure 15.1: A screen layout with docked curve panel and profile window.

3. Usethe Previous IPH and Next IP ﬂ buttons to move to the first vertical curve.

Automatic curvature

This curve has been configured to find the smallest possible curve that has a safe sight stopping distance.
The Auto check box is set for both Parabolic Rate (K) (curvature) and Sght distance.

4. Change the Design Speed to 30. Notice how the sight stopping distance drops, as does K and the
length of curve.

5. Set the Design Speed back to 40.
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6. Pressthe Road Class Specifications button &2 to open the dialog box shown below.

['r ass Specifications 1

Road Clazzsification Wehicle Limitations

Description |m Minirmurn Badius |50
Design Speed [mph] |4EI Mirirum Sag K |10
. o Minimum Crest k. |10
Drriver Lirnitations
Reaction Time [z] IT Deceleration ftfsfs [9.9333333
Eye Height |37 Acceleration ftfsfs 29993399

Object Height |2 Max Grade |10
Min Grade I'Ilili

T ables |‘/ tax Super Elevation |B

Super Elevation...

b ax Side Friction... |

Tranzition Length... | v’
| [ Simple Curves

0k, | Cancel

Figure 15.2: Road Class Specifications dialog box.

When Sight distance (stopping) is automatic in the vertical curve panel, it is calculated from the steepest
grade in the curve and the following values from the Road Class Specifications:

e Design Speed

e Reactiontime

e Deceleration

When curvature, K, is automatic in the vertical curve panel, it is calculated from the required Sght
distance and the following values from the Road Class Specifications:

e EyeHeight

e Object Height

Type <F1> for more information.

YWidening...

7. Press Cancel to close the Road Class Specifications dialog box.

8. Capturethe VIP point for this curve in the profile window and move it up and down. Notice how
the valuesin the curve panel are kept up to date. Also notice that with the curvature set to
automatic, both the length and the curvature (K) change asthe VIP is moved.

Locked K

9. Clear the Auto check box below the design speed. Make sure the Lock K radio button is selected
and Apply your change.
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10. Repeat the experiment from step 8. Now the K valueis constant and the length changes as you
move the VIP up and down. Notice that the “K istoo small for desired sight distance” warning
appears and disappears (larger grades require longer stopping distances and therefore larger K

values).

Locked length

11. Select the Lock L radio button and Apply your change. Again, capture the VIP and move it with
the mouse. Curves with constant length will never bump into one another when you raise or lower

the VIP; however the curvature changes dramatically.

Editing VIPs with the curve panel ‘/

So far we have created and edited intersection points only with the mouse (both vertical and horizontal).
The curve panels aso alow you to create and edit 1Ps.

12. Re-open Examples\L ocation\ Align stage 4.dsn (do not save changes), and select screen layout
training CurveV.

13. Usethe Previous IPH and Next IP ﬂ buttons to move to the second vertical curve.

--------------- IF and Tangent Parameterges .-
Change in Grade -3.3
Station Elewation Grade
BC 868.345 1205225 0.7
P [sea.370  [1204550 15| F) |
EC 1068.356 1200533 -4.0

Figure 15.3: The bottom part of the vertical curve panel.

14. Change the elevation of the IP to 1210 (shown as 1204.550 in the figure above) and Apply your
change. Note how the curve moves vertically.

Note: Y ou can fine tune your alignment by making small changes to the VIP Sation, Elevation values.

15. Pressthe Modify IP M button to open the Modify Vertical |P dialog box (figure below).
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['u Vertical IP 1

Coordinates

Station |‘368.3?EI HD 595.365
Elevation | 1220.474 Delta Z | 11.907

ColGo

Grade %l 2 Grade Brk., | 4.8

@ Changes do not affect design until you
Press Apply in the Panel
Cancel

Figure 15.4: The Modify Vertical |IP dialog box allows you to set the grade of the previous tangent
(among other things).

16. Type“2" into the Grade % field (figure above) and press OK to close the dialog box. Y our
Elevation value in the curve panel has been updated.

17. Press Apply to change the curve.

Note: Y ou can also edit horizontal alignment in the Horizontal curve panel in an analogous way.

18. File| Close, do not save changes.
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16. Materials and Stripping ~/

So far our design has ignored the quality of the material in the original ground. If you looked alittle
closer you would find that al subgrade cut and fill material is classified as OB (overburden). Thisisa
common practice and produces acceptabl e results (provided that you assign a reasonable expansion factor
to OB so that the Mass Haul is approximately correct).

In this exercise we will add some more realism to our design by defining materialsin the original ground
and in the subgrade fill. We will also strip topsoil from the origina ground before applying templates.

Defining sub-surface layers

1. Open Examples\L ocation\Align stage 4.dsn.

2. Choose menu Edit | Edit Ground Types to open the Ground Types Editor (figure below).

Ground Types

0B Owerburden [Default) |Fra|:tureu:| Rock

GA Gravel

HF Hard Pan

SR Solid Rock Slopes _ [ New Ground Type 1
Cut Fill
|2IJE|_I:| 5 |1 0o I Description

M2t <] [1n <] || IR [RiRap
New Delste | Ei-jfansiun Factlcu:riﬁ Carcel

11.000 0,300

4

File
Save | Cpen | F, | Cancel |

Figure 16.1: The available ground and subgrade fill materialsin the Ground Types Editor.

3. Pressthe New button and create a new material called RR— Rip Rap (as in the figure above right).
Y ou will use this as subgrade fill in following steps. Press OK to close the New Ground Type
dialog box and to add the new material to thelist.

4. Setthe RRfill angleto 100% (1:1).
5. Also create amaterial called CS-Clay St with cut angle 1:1 and fill angle 3:1.

6. Pressthe Save button to open the file Save-As dialog box. Notice that the default folder is the
RoadEng Settings and Layouts folder. Press Cancel to close the dialog box.

Note: The default ground table is called RoadEng.gnd (the only default that is not called “normal™).
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7. Press OK to accept changes and close the Ground Types Editor. Respond No to the recalculate
prompt (we didn’t change anything that isin use).

8. Choose menu Edit | Assign Parameters by range or press the tool bar button o open the
Assign Attributes by Sation dialog box. Select the Sub Horizons tab (figure below).

Templates ] Fill Types Sub Horizons lS'rte Prep ] Cvemides ] Bomow.Waste ]

MNew Range
Ground Layers From 5tn. To 5tn.

I~ &l |-
Add/Edit

AENLEE | Ground Layers

Ground
Layer 1
Ground Type C/L Depth
OB Overburden [Default) N
Layer 2
Ground Type C/L Depth
C5 Clay Sil ~| |5
Layer 3 '
Edit...
Ground Type Q
-_EIK
FR Fractured Rock ﬂ
Cancel

oK | Cancel | Help |

Figure 16.2: Defining materialsin the original ground.

9. Pressthe 2l button beside the Ground Layersfield to open the Ground Layers dialog box (figure
above).

Note: If you define reference surfaces (Terrain fileswith aDTM) you can use them to define the C/L depth
values. This would require bore hole data or similar to create enough subsurface points to make surface
models.

10. Select the three subsurface layers shown above and then set the layer depths. Press OK to close
the dialog box and fill the Ground Layers field in the Sub-Horizons dialog box.
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Assign Attributes by Station 1

Templates ] Fill Types Sub Horizons l Site Prep ] COrvemides ] Bomow . Waste ]
MNew Range
Ground Layers From 5Stn. To Stn.
|0B/1.00/C5/5.00/FR &l .
Ranges
Ground Layers From Stn. To Stn.
OB/1.00/C5/5.00/FR

Figure 16.3: Sub-horizons have been applied to the entire alignment

11. Leavethe From/To SIn. valuesas“..” and press the Add/Edit button. Thiswill apply the new
layer arrangement to the entire alignment.

Note: The most common mistake made in the assignments dialog box is to skip the Add/Edit step. If you
Press OK before the ranges are updated, nothing happens.

12. Press OK to accept changes and close the dialog box. Respond Yes to the re-cal culate prompt.

13. Select across section that has some cut in it. Notice that the new ground layers are displayed.

16+75.000

Figure 16.4: ground layers shown in the section window.

The design total volumes haven't changed because of the new ground layers. However the program is
now keeping track of three categories of cut volume which can be reported separately.

86




Materials and Stripping

Stripping ‘/
Now we will remove the top layer before building each cross section.

14. If you had trouble with the previous steps or if you wish to start here, open
Examples\L ocation\Align stage 5.dsn.

15. Choose menu Edit | Assign Parameters by range or press the tool bar button o open the
Assign Attributes by Sation dialog box. Select the Ste Prep tab (figure below).

Assign Attributes by Station F‘Iﬂ

Templates ] Fill Types ] Sub Horizons ~ Site Prep lOven‘ides ] Bomow.\Waste ]

Clearing
Left Right From Stn.  To 5tn.
Min.C/L  Min. Slope Min.C/L  Min.Slope | |. l.
(Offzet Stake Offset Offset Stake Offzet
0 1] 1] 1] Add/Edit
Owerburden Removal
Outside l Inside ]
Depth from topo:
|—2 Left Right

Slope stake -base v [Siope stake -base v

| Limit depth from C/L. Offset:

Igi
Code:

(ffset: Ir
Code: l—_|

Ranges
Site Preparations Parameters

0.0,0,0.2.3.31,1,RE,RE 0,0.0,0,.RE RE,0,0,9%33

From 5tn. To 5tn.

o ]

Cancel Help |

Figure 16.5: Ste Preparation dialog set up for stripping (it also can control clearing offsets).

16. In the Overburden Removal area, Set the Depth from topo to 2 feet.

17. Leave the default zero offsetsin the Inside tab.

18. Set the Outside controls to Sope stake — base, 3 feet Offset (both sides asin the figure above).

Thiswill strip 3 feet outside the template footprint.
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19. Pressthe Add/Edit button.
20. Press OK to accept changes and close the dialog box. Respond Yes to the re-cal culate prompt.

21. Zoom in on the cross section left or right hand side. Notice that the stripping lineis displayed
(figure below).

16+75.000

o =
— —

T
45

1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1
Figure 16.6: Thetop ground layer has been stripped off.

The total volume of cut will have been reduced and fill increased. The OB cut volume will now be zero

and there is now a non-zero Sripping volume available for reporting.

Some important facts about stripping:
e Stripped materia is excluded from the mass haul — it is assumed to be unsuitable for fill.

e Thedepth stripped will be the value assigned in the Site Prep dialog or the top surface layer
thickness, whichever isleast. In the above example the top layer (OB) is only 1 foot thick so that
isthe stripped depth.

e Stripping happens before the template is applied to a cross section.

Using materials to control templates */

The templates we have used so far have fixed cut and fill slopes. In the following steps we will change the
final slopes component so that it extracts slopes from the materialsin the ground or in the fill.

22. If you had trouble with the previous steps or if you wish to start here, open
Examples\L ocation\Align stage 6.dsn.

23. Choose menu Edit | Assign Parameters by range or press the tool bar button o open the
Assign Attributes by Sation dialog box. Select the Templates tab (figure below).
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X

Templates l Fill Types ] Sub Horizons ] Site Prep ] Crvemides ] Bomow.\Waste ]
MNew Range
Template Mame From S5tn.  To Stn.
|RUR Rural =l &l B
Add7Edi |
Ranges
" Left {* Both (" Right
Template Mame From 5Stn. To Stn.

Figure 16.7: Assigning the RUR rural template to the entire alignment
24. In the Template Name control, choose RUR Rural. Leave the default “..” in the From/To fields.

25. Press the Add/Edit button, thiswill apply the new template to the entire alignment. The dialog
box should appear asin the figure above.

Note: The most common mistake made in the assignments dialog box is to skip the Add/Edit step. If you
Press OK before the ranges are updated, nothing happens.

26. Press OK to return to the main screen. Respond Yes to “ Recal culate road alignment”.

27. Select menu View | Jump to Station (or <Ctrl-J>) and type station 1675. Press OK to update the
current section.

16+75.000 16+75.000
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Figure 16.8: Template on the |eft has fixed slope values, while the one on the right has slopes set to Auto.

The RUR Rural template has the cut and fill slope parameters set to automatic. The result of this changeis
to significantly reduce the cut material due to the steeper cut angle in the deeper FR layer.

Thistechniqueis used in the Culverts exercise later.
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28. Choose menu File | Close. Do nhot save changes.
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17. Templates - Introduction ‘/

Cross section templates allow you to set parameters such as road width, surfacing depths, shoulders,
ditches and cut/fill slopes.

Templates interact with topography, super-elevation, sub-surfaces, and alignment(s) to produce final
design cross sections. It isimportant to understand that templates are not static; they adapt to each cross
section.

Userswill typically create a set of standard templates for use in common design situations. Templates,
template components and road class specifications are stored in a template table.

This example will introduce you to templates and the Template Table Editor.

1. IntheLocation module, open Examples\L ocation2\bluff_road.dsn.

Note: If you are using RoadEng® Lite or RoadEng® Civil Assistant and the “Non Permitted Functions
Found in File” dialog appears, choose “Keep all functions and revert to DEMO Mode”.

2. Choose menu item Edit /Edit Templates, or press tool bar button .10 open the Template Table
Editor shown below.

3. Click on the slope right button [/ (to the right of the graphic) to prepare for the following
section.

( emplate Table / Road Class Specifications

2]

Template Editor ] Road Class Specifications ]

+-4&% DF - DEFAULT TEMFLATE | E Typical: Slope Right
ER-—3RUR - Fural = S0

&P Rural Pavediett E

@ Fural Pavedight

@ Ditchdeft

@ Ditchight

@ Slope Cut/FlHeft

@ Slope Cut/Fllight
+-=* VAR - Slope based on fill height
+-“=2 |JB1 - Urban

(2]

LLI )oY B AN P E

+-“=* BRS - Bridge (5m Deck) [v] §
Template: Rural
E- -30
E_ -40 Options. ..
Properics... | ShitUp | E % 8 % 8 8 2 o 2 8 8 2 8 8 8 Materiks..
_ Euuliiin Ll [ Lol el L] Codes
Add.. | ShitDown | Meme.. || ] ™| 3]
Delete | e-Library |
Save Table... | Open Table... | OK | Cancel |

Figure 17.1: Template Table Editor dialog Box.
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4. Click onthe + sign beside the template = RUR-Rural to view its components as shown in the
figure above.

Template properties

The templ ate editor shows you the templates = contained in atable and the components £# contained in
each template.

5. Right click on the =* RUR-Rural template and choose Properties.

[ emplate Table / Road Class Specifications { emplate Properties 1

Template Editor | Road Class Specificati li
l nad Class Specific u:-ns] Name [mar. 4

+--=* DF - DEFAULT TEMPLATE fd g |Hural D escription
2.4 DR - Rursl R
Properties...

& Fural — 50 v Include Yaolurnes j

P Rural R _ _ T

& Ditch Delete | Dizable clearing and stripping

@ Ditch  Copy : Crown/Super Slopes &

i Slope  Paste L Left: Right:

i Slope i l—

2.0 2.0
4.4 VAR - Slo — 0
1= BT - Utbam — v Override with Curve Super
+-“=* BRS - Bridge (5m Deck) | I
— — ] | Canizel
| Template: Rural

Figure 17.2: Template Properties Dialog.

There arerelatively few controls in the Template Properties, most template flexibility is at the Component
level. Aside from the template Name and Description, the most commonly used properties are the cross
fall opes.

6. Change the Crown/Super Sope to -5% on the left and +5% on the right. Press OK.

Notice how the Roadway component is altered by the new crown slopes — this is what happen when this
template is applied inside a curve with 5% super-elevation (the template property Override with Curve
Super must be enabled). Some components are designed to adjust themselves to the prevailing crown or
super-elevation slope.

7. Re-open the &= RUR-Rural template Properties and reset the crown to -2 both sides, Press OK.

Creating and Deleting templates

Although there is an Add button (and context menu), you will find the most intuitive way to create a new
template is to copy an existing template, paste it back into the table and then re-name and modify it.

8. Right click on the = RUR-Rural template and select Copy.

9. Right click again and select Paste | As New. The new template will appear at the bottom of the
list.

10. Select the new = xxx-Rural template and use the Shift Up button to move it up the list.
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Y ou could also open the properties and rename the template to RUR2 or similar. Y ou would also want to
change at least one property or component to make the template different in a useful way.

Note: The fewer templates you have the easier it isto maintain them.

11. Right click on the new = xxx-Rural template and select Delete to remove it.

Template Components
There are four types of template components:

e Custom

e Roadway
e Ditches
e Slopes

Roadway, Ditches, and Sopes components are included for backward compatibility and their behavior is
mostly self explanatory (and there is aways <F1>). Custom components have replaced and improved
upon their features. Y ou can tell when you are looking at an old style component — the properties dialog
box is quite different from the Custom components properties (figure below).

In this document, we will work exclusively with Custom components.

Template Component properties

12. Right click on the @ Rural Paved-left component of the = RUR-Rural template and select
Properties (or double click) to open the Custom Component Properties dialog box (figure below).
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[ ustom Component Properties 1
Class: I

Description: |F| ural Paved

Comments:

Parameters

ACP THICK -

SHOULDER_IDTH
SHOULDER_SLOPE
SHOULDER_Y_OFFSET

CETC_THICK [v]

T cLoomnr

Drefault; IW
Feature: |L|$e default j j

FPavemnent surface width

Reference Feature Undefined
FEATURE: undefined
TERRAIM: undefined

Connechion. .. k. Cancel

Author Infarmation

Created by Softree Sep 8, 2006

Figure 17.3: Rural Paved roadway component properties

This component allows you to change various parameters such as pavement thickness, lane width
shoulders, sub-base and base thicknesses and slopes.

13. Change the lane width by selecting ACP_WIDTH in the Parameters list and setting the Default
valueto 16.

14. Press OK. to accept changes and close the properties dialog box. Notice the road has widened on
the left.

15. Similarly, open the Ditch-left properties dialog box (figure below |eft).

16. Note the available parameters and then press Cancel to close the properties dialog box.
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ustom Component Properties m ustom Component Properties w

Class: i Class: i
Description: |Ditch Dezcription: |S|o|:|e CutAFIIl
Comments: Comments:

One gided ditch. Forme ditch az long as bottom iz below ground Closes to topo. Cut and Fill slopes independant.
Parameters Parameters

DitchSip FinalFill51p

DitchB ofwid

Walue: (1.0 Walue: | ol ﬂ

Figure 17.4: Ditch and slopes component properties.
17. Open the Sope Cut/Fill-left properties dialog box (figure above right).

In this component you can change the final closing slope. If Auto is chosen, asis shown in the figure
above, the slope will be taken from the material types found in the ground (cut slope) or fill (fill Slope).
Choosing anything other than Auto will fix the slope and ignore the material types.

18. Press Cancel to close the properties dialog box.

The ground slope buttons (shown at the right) }JJ Slope Right
allow you to view typical cross sections. ﬂ Slope Left

Cut
EII Fill

19. Select the slope left button ﬂ . Notice how the black ground line changes and how the template
accommodates.

20. Click and drag in the template graphic area. Note that you can change the template position and
see how it will behave in different situations.

Since Softree added this ability to change the template position (up and down, for example) the difference
between Cut E and Fill E cross sections has become irrelevant.

Note: The middle mouse pan and zoom functions work in the template graphic area.

21. Click on the Split screen view button in the upper right corner . The screen shown below will
appear showing four ground situations at the same time. Each template position can be adjusted
with amouse click and drag.
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Template Editor ] Road Class Specifications ]
+-4=2 DF - DEFAULT TEMPLATE e Typical: Cut l“] L Typical: Slope Right l"]
—-“=* RUR - Rural
& Rural Pavedieft
@ Rural Pavedight 3
@ Ditchdeft 0
@ Ditch-ight
@ Slope Cut/Fll4ef E
 Slope Cut/Flllight =
+-“=2 VAR - Slope basad on fill height - L C|. T [+ L C; ]
4= UB1- iban < [ B ™ B =
+ _: BRS - Bridge {5m Deck) [v] | Typical: Slope Left l“] L Typical: Fil l’\]
Template: Rural r
£l
"
Properties... | Shift Up | | L =) 2 [ ]' o 2 : ] %
| . 1 LM L M
Add... | Shift Down | Merge... | < ] (] [>] < ] | [}] Codes...
Delete | e-Library |
Save Table... | Open Table... | OK | Cancel |

Figure 17.5: Split screen view showing the 4 typical sections.

22. Click on the station button Fl on the right hand side of the screen, and enter the value 300. Press

OK.

On the screen you will see the template applied to station 300 of the design. This allows you to quickly

see how the template will appear before it is assigned.

23. Click on the slope right button L™/ to prepare for the following section.

Working with Components

Template components are interchangeabl e building blocks. A template table can also contain optional
folders containing re-usable components.

24. Scroll down the template tree list and open the I Sopes Components folder (figure below).
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Template Table /"Road Class Specifications

Template Editor | Fload Class Specfications I

E}‘ Ditch Components &] B .
=[5 Slopes Componerts " 10

----- 6 Slope Cut/FllHeft Properties...
----- i Slope - Fied widthdeft add...

----- i Slope - Foed width fill 42 Delete

----- i Slope - Feed width cutde
----- i Slope with Fill Widening:
..... @ Slope by Fill Heightdet | 0o d
----- 9 Ditch Wideningto ROW  Customize

----- & Bench by Fill Heighteft Flip

Typical: Slope Right

----- [ ¥ Flench by Cut Heightdeft Ill -
Component: Bench by Cut Height : Creates
cut benches -0

Figure 17.6: Copying a component from a Folder.

25. Right click on the @ Bench by Cut Height-left component and select Copy.

26. Scroll up until you can see the RUR-Rural template again.

Template Table /"Road Class Specifications

Template Editor | Road Class

Properties...
p— Add... : :
)&= DF - DEFAULT TEM Delete l&0 Typical: Slope Right
=-*=* RUR - Rural
----- i Fural Paveddsf| Copy =y
..... & Rural Paved-igh Replace Existing
""" & Ditchicft Customize .
..... i Ditch-ight Flip As Mew - Ln.af't
..... il As Mew - Right
----- @ Slope Cut/Flllight

4] = VAR - Slope based on fil height 1

-2 UB1 - Urban 0

. .
E§|----_- BRS - Bridge (5m Deck) M 0
Component: Slope Cut/Flll : Closes to topo. 20

Cut and Fill slopes independant.

Figure 17.7: Pasting a component into a Template.

27. Right click on the @ Jope Cut/Fill-left component in the = RUR-Rural template and choose

menu Paste | Replace Existing (figure above).

need to zoom oult).

28. Click and drag the template down until you can see the cut benches — figure below (you may also
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Template Table / Road Class Specifications 1

Template Editor ] Road Class Specifications ]

y

"y

"y

&2 DF - DEFAULT TEMPLATE
2 RUR - Rural

@ Rural Pavedisft

@ Rural Pavedight

@ Ditchdeft

@ Ditch-ight

 Slope Cut/Flllight
=2 VAR - Slope based on fill height
+-=> |JB1 - Urban
&> BRS - Bridge {5m Deck)

RS

8

Typical: Slope Right

(2]

Component: Bench by Cut Height : Creates

[LI EEDE BIEEEE

cut benches
E Options...
Properties... | Shift Up | Customize... | é_ 2g 28 8 88 8 2, =283 8328 2 8 Materials...
Eolowwbiow b bwwedii ol lwnl | ] ] [PTPR PIOR PO Y sl
Add... | Shift Down | Merge... | < ] ] [}] Codes...
Delete | e-Library |
Save Table... | Open Table... | OK | Cancel |

Figure 17.8: The new slopes component is only on the left side.

At this point you might want to change the new component’ s properties. |Is the bench wide enough? Are
the steps high enough?

29. Open the properties dialog box for the new component and change BenchWidth to 15. Press OK
to see the change.

Notice that the cut bench component is only on the left side. We will copy it (with its new bench width)
to theright.

30. Right click on @# Sope Cut/Fill-right and choose menu Delete.
31. Right click on £# Bench by Cut Height-left and select Copy.

32. Right click again and select Paste | As New - Right. Notice the template now has cut benches on
both sides.

Note: The order of components isimportant; components should be arranged from the center line out. The
left/right order is unimportant.

33. Usethe Shift Up button to move your cut bench component to the top of the list. Notice what
happens to the drawing.

34. Restore the order.

The e-Library
Softree maintains alibrary of template components on the web.
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35. If you are connected to the web, press the e-Library button to open the dialog box in the figure
below

FF1 R oadway Components

FF2 Ditch Componients M
FF3 Slopes Components

FF4 Mizc. Componentsz ‘web Info...
FF& Whallz and B arriers

FFE& Bridges

FF? Pipes and Trenches

FFa Overlays and YWidenings

Cancel

Figure 17.9: Component folders available from Softree’ s web site.

36. Press Cancel to close the dialog box.

Template symmetry

Although it is possible to make two sided template components, it is strongly recommended that you
make and use one sided components. Two sided components have twice as many parameters; with a one-
sided component you can set up the parameters on the left and then duplicate the component for the right.

There are situations where you need asymmetric templates (aguard rail on one side for example);
however, you can accomplish this by assigning one template (guard rail) to one side of the road and
another template (no rail) on the other side. See Template Assignments exercise following.

It isalso possible to over ride the values of template parameters along the alignment. This reduces the
number of templates you need in your table. See Template Assignments exercise following.

37. Press Cancel to exit the template editor and then File | Close, do not save changes.
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18. Template Assignments ‘/

Assigning a Roadside Barrier to a Range of Stations

Templates can be assigned to arange of stations. The following example will demonstrate how thisis
done by adding aroad side barrier to one side of aroad.

1. Inthe Location module, open Examples\L ocation2\bluff _road.dsn.

Note: If you are using RoadEng® Lite or RoadEng® Civil Assistant and the “Non Permitted Functions
Found in File” dialog appears, choose “Keep all functions and revert to DEMO Mode”.

Creating a new template

2. Select menu Edit | Edit Templates or presstool bar button .10 open the template table editor.
3. Right click template =* RUR-Rural and select menu Copy.

4. Right click again and select menu Paste | As New to create a new template. The new template
(xx0-Rural) is highlighted and appears at the bottom of the list.

5. Usethe Shift Up button to move the new template to just under RUR-rural.

6. Click on the Properties button and change the Name of the new template to BAR and the
Description to “Rural Paved with Barrier”. Press OK.

Template Properties E

Marne [max. 4]

IFluraI Paved with B arier Description

¥ Include Yolumes _+|
[~ Dizable clearing and stipping

Crown/Super Slopes &
Left: Right:

¥ Oweride with Curve Super

OF. I Cancel I

Figure 18.1: Template Properties

Now that you have a new template, you need to add the barrier component to it.

7. Open the & Walls and Barriers folder and choose &% Barrier-left. Right click and Copy it to the
clipboard.
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8. Locate new template = BAR- Rural Paved with Barrier template created above. Right click and
choose menu Paste | As New to add the new barrier component. It will appear at the bottom of the
components list.

9. Open the Properties of the Barrier-left component and change the CL_OFFSET parameter to 15.
Press OK to exit the properties dialog box. Y our template should now appear as in the figure
below

Template Table /"Road Class Specifications ]

Template Editor ] Road Class Speciications ]

¥4 DF - DEFAULT TEMPLATE AL Typical: Slope Right
+-“=2 RUR - Rural [
== BAR - Rural paved with Bamier

@ Rural Paveddeft

P Fural Pavedight

@ Ditcheft

i Ditch-ight

@ Slope Cut/FllHeft

@ Slope Cut/Fllight

@ Bamierdeft
+-=2 VAR - Slope based on fill height [v] E

]

LLI I~ [EEE DN E

Component: Bamier : Road barmier.

Options...
T
Properties... | Shift Up | Customize... | [ 2 8 & g 2 = w2 =) T [ ] Materials...
rENE| il e b e b b b e b ™
Add... | | Merge... | ‘] (] [}] Codes...
Delete | e-Library |
Sawe Table. .. | Cpen Table...| oK | Cancel |

Figure 18.2: Template with Barrier
To make this template more useful, we will put the barrier on both sides

10. Right click on @# Barrier-left and Copy it to the clipboard.
11. Right click again and select menu Paste | As New- Right.

12. Press OK to accept the changes and close the template editor. It isall right to respond No to the
recalculate prompt because the new template has not been assigned yet.

Assigning the template ‘/

13. If you had problems with the previous steps or if you wish to start here, open Examples
\L ocation2\bluff_road-2.dsn

14. Choose menu Edit | Assign Parameters by range or press the tool bar button o open the
Assign Attributes by Station dialog box (figure below). Select the Templates tab.
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Templates l Fill Types ] Sub Horizons ] Site Prep ] COrvemides ] Bomow . Waste ]
MNew Range
Template Mame From S5tn.  To Stn.
|EAH Rural paved with Bamar j 4 |84D.DD |'IDE»D.I}D
| .......................... _.i-i-,d- d. _.-rEd[tl_ |
Ranges
{+ Left (" Baoth (" Right

Template Mame From 5tn. To 5tn.
RUR Fural . 840.00

paved with Barier 840.00 1080.00
RUR Rural 1080.00

Figure 18.3: Assigning a template to a station range.
The barrier will be placed between stations 840 and 1080 but only on the left hand side.

15. In the Ranges area, select Left. Do thisfirst because it resets the template name and range fields.

16. In the Template Name control, choose BAR Rural Paved with Barrier. In the From Sn. edit box
enter 840 and in To Sn enter 1080.

17. Press the Add/Edit button. The dialog box should appear asin the figure above.

Note: The most common mistake made in the assignments dialog box is to skip the Add/Edit step. If you
Press OK before the ranges are updated, nothing happens.

18. Press OK to return to the main screen. Respond Yes to “Recalculate road alignment”.

19. Select menu View | Jump to Sation (or <Ctrl-J>) and select station 1000. Press OK to update the
current section.

Adjust the view in the Section window so you can see the road side barrier.

20. Choose menu File | Close. Do not save changes.
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19. Template Parameter Overrides ‘/

The previous section demonstrated how an entire template can be assigned to arange of stations. To do
this a new template was created and assigned to a station range.

It is often desirable to change a single template parameter such as road or shoulder width, ditch depth, etc.
for arange of stations. Template Parameter Overrides provides an easy way to do this.

Creating a Turning Lane

This example will demonstrate parameter overrides by creating aturning lane at an approach to an
intersection.

1. Open Examples\L ocation2\bluff road.DSN.

Note: If you are using RoadEng® Lite or RoadEng® Civil Assistant and the “Non Permitted Functions
Found in File” dialog appears, choose “Keep all functions and revert to DEMO Mode”.

2. Choose menu Edit | Assign Parameters by range or press the tool bar button o open the

Assign Attributes by Sation dialog box (figure below). Select the Overrides tab.

Templates ] Fill Types ] Sub Horizons ] Site Prep  Ovemides l Bomow . Waste ]
Parameter

ACP WIDTH (Left) -

Pavement surface width

Value Station Description
00000 Alignment Start Add...
- 11+62 .40 Alignment End
Modify ..
Duplicate...
|

Figure 19.1: The assign template overrides dialog box.
In the Parameter control, choose ACP_WIDTH (left).

4. Click onthefirst entry in the override list (Station 0+00) and press the Modify button. Turn off

Use Default and set the Value to 30 (figure below left). Press OK.

X
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Override Parameter - Modity 1 Dverri de Parameter - Add 1
Parameter name: ACP_WIDTH Parameter name: ACPF_WIDTH
Description: | Alignment Start Description: |T|.|rn lane end
Value Station Value Station
|30 | =] | | 30.00 | =] | 110]
[ Use default. [ Use default.
QK I Cancel | 04 | Cancel

Figure 19.2: Override Parameter Dialog.

5. Pressthe Add button and add another Value of 30 at Sation 110. Also change the Description to
read “Turn lane end” (figure above right). Press OK.

figure below.

Press the Duplicate button and set the Use default check box. Change the Sation to 200. Change
the Description to “Turn lane taper end”. Press OK. Y our override list should be the same as the

-,

Aﬁsign Attributes by Station

Templates ] Fill Types ] Sub Horizons ] Site Prep Owvemides l Bomow . Waste ]

1+10.00

30.00

11+62.40

Parameter

|BCP_WIDTH (Left) |
Pavement surface width

Value Station Description
30.00 0+00.00 Alignment Start

Tum lane end
Tum lane taper end
Alignment End

™
X

Mioloao |

Figure 19.3: Override list for turning lane at start of alignment.

7. Press OK to return to the main screen. Respond Yes to “ Recalculate road alignment”.

8. Scroll and zoom the plan window to the beginning of the design. Notice the road edgesin blue
now display the additional lane width.
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Figure 19.4: Turning lane defined by template parameter overrides.

9. Choose menu File | Close. Do not save changes.
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20. Templates - Advanced ‘/

RoadEng templates are very flexible. Templates can be built to accommodate a wide range of design
situations. Building custom templates can be quite complicated. It isbest done by individualswith a
computer programming aptitude. Careful design and testing is required to ensure a custom template
functions correctly. Fortunately, most users do not have to get down to thislevel of detail. Template
components allow template programmers to package their work in an easy to use format for use by others.

This section will describes some of the basic concepts required to apply template components. The details
of creating template components are not covered. Before we begin some basic concepts and definitions
arerequired.

Template Components Concepts

Template Parameters

Template components have parameters allowing you to configure the object for your specific design.
Template parameters can be any one of the following:

User Thisis the most common type of parameter. It can be anumerical value or
aslope percent.

Reference Allows you to specify an optional horizontal alignment instead of a
Feature X numerical offset from center-line. See Reference Features for more
Offset information.

Reference Allows you to specify an optional vertical alignment instead of a numerical
Feature Y offset from center-line. See Reference Features for more information.
Offset

Reference Allows you to specify a surface.

Surface

System Thisvariableis a predefined value such as super elevation or curve
widening. Itisonly of interest to atemplate programmer and will not be
discussed here.

Expression Thisvariableis used to enter amathematical expression. It isonly of
interest to a template programmer and will not be discussed here.

Codes

Each template component has a set of pre-defined template codes. These point codes can be displayed in
the Plan, Profile, Section or Data windows. In Profile and Plan the codes are connected to form linear
features such as a ditch-line or sidewalk offset.
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PT1

Figure 20.1: Template Codes

Surfaces

Template surfaces are used to track and report material volumes. Each template can define up to 16
surfaces plus sub-grade. Material volumes are cal cul ated between surfaces. Thus we can calculate and
report cut and fill volumes below the sub-grade surface and up to 16 materia fill volumes.

Figure 20.2: Template Surfaces and Enclosed Materials

Display and Reporting of Ditch Lines /

1. Open Examples\L ocation\bluff_road.dsn.

Note: If you are using RoadEng® Lite or RoadEng® Civil Assistant and the “Non Permitted Functions
Found in File” dialog appears, choose “Keep all functions and revert to DEMO Mode’.

2. Choose menu Edit | Edit Templates or presstool bar button /:‘“, to open the template table editor.

Formatting template layers

3. Pressthe Options button (lower right) to open the Template Display Format dialog box (figure
below).
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Template Editor | Road Class Specifications
+#% DF - DEFAULT TEMFLATE | N Typical: Slope Right ]
+ = RUR - Rural -
+1 =% VAR - Slope based on fill height 2
+ %= 1UB1 - Urban
+“= BRS5 - Bridge (5m Dec( Template Display Format ]
* g E;a:v;ay(:omp:tnent Material Surfaces %
+ ch Components
+ E:‘ Slopes Components Subgrade material. Format...
+- [ Walls and Bamiers = o
+- [ Brdges |+ Display Labels
+- [ Misc. Components @
— Layer § above subgrads 3
oot ot e [y
| Display sub-surface layers il
| Display merged surface ok | c | |
anee Options...
Properies... | Shift Up | U %
-
Add.. | shiftDown | Merge.. Codes..
Delete | e-Library |
Save Table... | Open Table... | ok | cancal |

Figure 20.3: Template table editor and the Template Display Format dial og.
4. Select thefirst four items (<Ctrl> click each item) and turn on Display Label.

Inversion 5.1, acombo box below the list has been added to allow you to Show layers for either the
Current Template, Assigned Templates or All surfaces.

5. Openthe Labd Selection and Formatting Dialog box (figure below).

a. If you are using version 5.0, press the Labels button (lower right figure above).

b. Inversion5.1, go to the Labels section on the left side of the dialog box and press the
Format button.
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( abel Selection and Formatting \I
Section Labels Lahel l Pasition ]
Elewvations
Intersected features names Sizer 3 v Display
Projected faature names ) o
Slape {* Fined zize in paintz [paper space]
Slape Dist ___ " Variable size in praject unitz [AutaCAD)
" Template Point Codes
Font... Iv Tranzparent
l_ 1
Forrnat
o | oo | |
Rezet Ok | Cancel |

Figure 20.4: Label Selection and Formatting Dialog

6. Ensurethat only Template Point Codes |abels are displayed. Y ou can also change label font, color
and position in this dialog box (we will keep the current values). Press OK to close the dialog
box.

7. Select only the Subgrade material item and then press the Format button to open the Line-types
and Symbols dialog box (figure below).
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Line-types and Symbols X
f T

Symbal

Type: | Mone

=
Colar; |Autu j j

Line/Barder

Type | g~ sold — ~|
cor 7

Hatzhing

TWRE: | dot= 2 T

()4 I Cancel |

Figure 20.5: The Line-types and Symbols dialog box allows you to change line style (including symboals),
hatch style and color

8. Change the color of the subgrade to olive (figure above) and press OK to accept changes and
close the dialog box.

9. Inversion 5.1, set the Hatch Fill areas check box.

10. Press OK again to return to the template editor. If you click and drag your template up, you will
see the olive colored fill.

Note: The above formatting is displayed in the section window and can also be accessed from the Section
Window Options dialog box.

11. Click onthe + sign beside the template =* RUR-Rural (or double click) to view its components
as shown in the figure below.
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Template Editor ] Road Class Specifications ]

¥ =% DF - DEFAULT TEMPLATE Ll B Typical: Slope Right l’\]
—-“=* RUR - Rural
@ Rural Pavedisft
@ Rural Pavedight
i Ditchdeft
@ Ditch-ight
i Slope Cut/Flldeft
 Slope Cut/Flllight
+- =2 VAR - Slope based on fill height
+-=> |JB1 - Urban
+ =2 BRS - Bridge {5m Deck) [v]

Component: Ditch : One sided ditch. Forms - [E]
ditch as long as bottom is below ground.

[LI EEDE BIEEEE

10 Options...
Properties... | Shift Up | Customize... | | 2 & & u‘_?[ Materials...
Add... | Shift Down | Merge... | < ]I ——— ||'“|| ' l l * [}l] Codes...
Delete | e-Library |
Sawe Table... | Open Table... | oK | Cancel |

Figure 20.6: Ditch template codes displayed in the template editor.

12. Select each of the components and notice how the line work associated with the selected
component is highlighted in magenta.
a. Inversion 5.0, codes are only displayed for the selected component; the Section window,
however, will display all codes (if 1abels are enabled).
b. Inversion 5.1, tooltips will display point codes (and other information) when you hover
the mouse over apoint in the template, even if labels are not displayed.

Note: The template layer formatting that we have modified in the exercise is stored in Screen Layouts. This
includes line style, hatch style, color and label formatting for subgrade and each layer above subgrade.

Reporting template point codes

Point codes can be displayed graphically in the Plan, Profile and Section windows. The Data and Status
windows can display numeric information such as point code coordinates or centerline offsets.

The following steps will display the ditch lines in the Plan Window.
13. While till in the template editor, press the Codes button to open the dialog box shown below.

14. Select Plan in the Window list and notice that several point codes are aready shown in the Code
list. PT1 isthe pavement edge, SB3 is the shoulder edge.
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ONIES

—Display /Reporting
Window

Data/Status

Add...

Delete |

Code
PTIL
FT1R

SB3L
SB3R

Color: | nawvy

Line-type: | 2 - dot

Rename Point Cog

_I Cancel |

Figure 20.7: Adding template codes for display in the Plan window.

15. Click the Add button and select all the ditch point codes (figure above). Note that L and R have
been added to the point codes to distinguish left from right.

16. Click Add to close the selection dialog box.

17. With the new codes still selected, choose a blue dash line as shown below.

—Display/Reporting
Window

Color: | blue

_.v

Symbol: I Mane

[

Figure 20.8: Plan Template Codes format control.

18. Press OK to close the Codes dialog box and OK again to close the template table editor. Respond
Yes to “Recal culate Road Alignment”.

19. Adjust the Plan Window view so you can see the new ditch lines.
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Ditch line
P R e ;'r}::",
f;_;_:'.-ﬂ""::ﬂf"ﬁ" il ::‘_.:(_-_'::z
e R L Sl
" ‘wf - ,\ .
e g ~~Ditch line
o

Figure 20.9: Ditch linesin Plan View

Note: Template point code display options we have changes in this exercise are saved in the Template Table.

The following steps will display the ditch line offsets in the Data Window.

20. Choose menu Edit | Edit Templates or presstool bar button T, 10 re-open the template table
editor.

21. Pressthe Codes button to open the dialog box (as above) and select Data/Status in the Window
list.

22. Click the Add button and select all the ditch point codes (asin the previous exercise) and click
Add to close the selection dialog box.

23. Press OK to close the Codes dialog box and OK again to close the template table editor. Respond
Yes to “Recal culate Road Alignment”.

24. Right click in the Datawindow and choose Data Options. The dialog box below left will appear.
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Reporting Points |
Standard editable REPORT point ~ o Data Window Fields 1
) ) izp
i -|n urvy po'ts Available Selected
At interval pointz Celact A .
: P +-5 Slope stakes s L-5tn s Shift Up
g:lt:;:t;:::ti:rszists Propertie %01 Templaie Parmeters [ ] EUthij. Shift D
rade
Culvart ditch overides points [v] -3 |;;mplate Codes Aamuth it Lown
Trnmlobe meniminea sk e ek DIL-HOFF lgl DIL-HOf
| Reference Paints g IVD" g:lﬁ\:%;f r
BRI CIR-Or
Profile Paints Flan Paints B DILEky ggll:\HIDfoff
Al [~ BWE/EVC Al [ BC/EC B Dil-Len o DOF-HOH &
1 nao unee MNP A
| Fixed Window Add I —
[ Page Taotals
[ Design Totals Item [ezcription
DIL-HOFf - Coded point horizontal offzet from centerline.
Columns. .. ak. CAMCE]
— Ok,
CAMCEL
Figure 20.10: Selecting point code offsets for display in the Data window.
25. Turn off the Profile Points and Plan Points check boxes. Select Auto interval pointsin thelist and

turn on the Display check box (this should be the only item displayed).

26.

100ft. Cancel to close the Report Point Properties dialog.

27.
(figure above right).

28.

Press OK and OK again to update the Data display (figure below).

Press the Properties button and select Auto interval points, note that the interval has been set to

Press the Columns button and add the Add HOff and V Off for each of the available point codes

L-Stn | Cut Dp. | Grade |Azimuth |DIL-HOf | DIL-VOF |DIR-HOff |DIR-VOf DOL-HOMDOL-VORDOR-HOADOR-VOf |
ft. ft. % DoM:S ft. ft. ft. ft. ft. ft. ft. ft. g
0+00.00 0.31 38 -28.90 4541 2590 4541 -29.90 454 2990 -4 .54
1+00.00 -0.43 3-8 -30.73 533 2734 -2.83| -31.73 5330 28.34 -2.83
2+00.00 -1.06 ’ -29.76 -4.79 -30.76 4.79
3+00.00 -1.33 6215271 -27.34 -2.83 -28.34 -2.83
4+00.00 -2.02 71 T -27.34 -2.83 -28.34 -2.83
5+00.00 -3.84 ’ -28.90 4541 25.90 4541 -29.90 454 29.80 -4.54
6+00.00 -2.99 46-33-44 -29.90 -4.56|  25.90 -4.541 -30.90 456 29.90 -4.54
7+00.00 -2.51 49 o -29.90 -4.56| 2890 4541 -30.90 456 2990 -4 .54
3+00.00 -2.01 ’ 41-41-35 -27.34 -2.83)  30.73 533 -28.34 283 31.73 -5.33
9+00.00 -1.08 53:[]9:[]8 -27.34 -2.83 -28.34 -2.83
10+00.00 -1.55 8.0 o -27.34 -2.83|  30.73 533 -28.34 2831 3173 -5.33
11+00.00 -1.33 8-[] -31.9 -6.31 -32.91 -6.31
11+62.40 37 ’ -28.90 -4.54 -29.80 454 [v]

Figure 20.11: Data window showing point code offsets.

Note: The datawindow can be exported to afile (menu File | Export Data to ASCII) or the clipboard (Edit |
Copy to Clipboard | Data Window Ctrl+C). This tabular data can be read by a spread sheet application.
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Y ou can also add the point code offsets to your Section window Satus area (below the graphic). Right
click in the Section window and choose Section Options; press the Fields button.

29. Choose menu File | Close. Do not save changes.
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21. Culverts ~/

In this exercise you will assign a culvert to the road realignment design.

1. Open Examples\L ocation\ Align stage 7.dsn.

2. Inthe plan window, zoom in to the creek crossing (figure below)

Selection Tool
Add/Edit IP Todl

v Add/Edit Report Pt. Tool

Edit Label Tool

~-,0ld culvert

/Toe of fill

MNew Measurement

Flan Options... Ctrl+wy

T

Figure 21.1: Creek crossing location; you can see the old culvert in the background

3. Right click in the plan window and choose Add/Edit Report Pt. Tool (figure above). Y our mouse
cursor will change to the pencil with question mark .

4. Click near the culvert to create a new report point. Move the red cross until it is over the culvert
and click a second time to anchor the new point. Y ou cross section window will update to show
the new location (figure below).

Note: Report points can only follow the existing alignment.

1200 13+81.181

1180

1180

170

_____________

:

10

0
a0
&0
70
&0
50
40
30
20
10

0
10
20
30
40
50
G0
70
a0

Figure 21.2: Desired culvert location.
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5. Select screen layout training Culvert.dlt. Y our screen should look similar to the figure below.

® QAR |[240000 ~[ &

P E e 0B

02 & & [ |taining Culvert dit j‘ W
= . Bl output.dit
a4 52 section B output section.dit

[Culivert E ditor &) X
1P W B output_feet.dit
,? | B pegging.dit Add
A A Plan.dt Properties. .
A B Profle.dit
I B Reportt [ ook |
= | aining C
Eﬁ | aining 2 fpl
- -
i R i i Defaults Description:
L2 = - - B wlt
afl e e ] Get
Fd | IS I == | car Save
=] ! i FRY )
il 3 % PRy —
- 7

= futo ] Left] Right
e lical Pasitian -
Depthf | [Cut depth al EAL tostuctue £ x
RS
™ fuio Dieg. from CAL (0-130)

e

= suto % [T Semifuts

I ST R

13+91.181  CutDp;
Grd. M, -40 CLX
-40 CLY:

I I | | BoE (] . | 2|
s s \ﬂl _ w FH ) B ——
W~ = W o @A
For Help, press F1 [54.09  [1240.119 [Terrain: Topo. ter

Figure 21.3: Screen layout training Culvert.dit

6. Pressthe Add button in the Culverts Panel (right side of screen) to open the dialog box shown
below. Note that the Sation defaults to the current cross section.

FRaa Culvert

L-dline Station [ 1391 181 IV Natural channel (stream);

Additional culverts

Spacing; I_ Mumber; I_

Cancel

Figure 21.4: Add Culvert dialog box.

7. Set the Natural channel (stream) check box (the aternative is across drain). Press OK to create
the culvert.

8. If the profile window is not showing the correct station, press next == and then back *= buttons
in the tool bar. Whenever you change the current section thisway all window scroll to show the
new current point.

Y our culvert should be visible in all three windows.
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9. Pressthe Properties button (top left of Culvert
below.

s panel) to open the dialog box shown in the figure

( ulvert Properties W

L-Line Station {1391 191

Shape/Size

Diameter i

Circular Pipe

Rectangular Box
Fipe Arch
Open Bottam Arch

=
=

Iv M atural channel [stream)

n] 40

[
I_ Cancel

Figure 21.5: The culvert properties dialog box allows you allows you to change the location, size and

shape of a

culvert.

10. Change the Diameter to 60 inches and press OK to close the Culvert Properties dialog box.

11. Change the Depth to 8 feet, figure below left. And Press Apply to see the changes.

Length

v Auto ﬂ | |

Lengrn

613 Right[7251

v Ao ﬂ

|
|
|
— 1200
|

o
=] o
- n

[ Auto 0.0 Dieq. fram CAL (0-180] [ Auto a0.0 Dieg. fram CAL [0-180)
--------- Gradient --------- ---—--Gradient -
[v Ao [ Semiduto v Auto [ Semi Auto
13+81.181 13+51.181

|
|
|
— 1200
|

I3
o

=] o
- n

— 100

Figure 21.6: culvert elevation controlled by cut depth at center line (left) and by catch points (right).
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12. Change the Vertical Position type to Attach to upper ditch/catch point, figure above right. Press
Apply to see the changes.

The latter method (Attach to upper ditch/catch point) is more reliable for creating a stream culvert that
sits on the bottom of a stream bed.

13. Pressthe Save button and respond OK to the to save stream default prompt. The next time you
create aNatural Channel culvert, thiswill be the initial configuration.

Changing fill material

Now we will change the road fill material to rip rap so that we can
Steepen the fill and shorten the culvert

Reduce the amount of fill required

Reduce the footprint in the wetland (and the right of way)
Prevent scouring.

14. Choose menu Edit | Assign Parameters by range or press the tool bar button o open the
Assign Attributes by Sation dialog box (figure below). Select the Fill Types tab.

Templates  Fill Types l Sub Horizons ] Site Prep ] Crvemides ] Bomow.\Waste ]
MNew Range
Fill Material From 5tn. Ta Stn.
RR Fip Rap | 4 [1300.000 [1500.00C
Ranges
Fill Material From Stn. Ta 5tn.
*2 Existing Layer 2 Fill . 1300.000
i 1300.000
*2 Buigting Layer 2 Fil 1500.000

Figure 21.7: Applying special fill (rip rap) near the culvert.

15. Choose fill material RR Rip Rap (this comes from you ground types table) and set the station
range from 1300-1500. Press the Add/Edit button.

16. Pressthe &l putton to open the Ground Types editor. Y ou can add materials here if you wish.
Press Cancel to close the Ground Types editor again.

17. Press OK to close the dialog box. Respond Yes to the recal culate prompt.
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13+81.181

0
— a0

Figure 21.8: The creek crossing with rip rap fill and a much shorter culvert.
Y ou can aso see the change in the road footprint in the plan window.

Note that the template applied here has afill slope defined as Automatic; if the template was set up with a
fixed slope, you would have to change the fill slope for the desired station range using the Overrides tab

in the Edit | Assign Parameters by range puy dialog box (see Template Parameter Overrides J).

18. Choose menu File | Close. Do not save changes.
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22. Multi-plot Output ‘/

Multi-plot is a page layout tool for creating output. Any of the main windows (Plan, Profile, Data, and
Section) can be placed on a Multi-Plot sheet with other items such as alegend, a scale bar, a bitmap
graphic, aTerrain file, Curve Tables, Template assignments, or atitle block. This feature can be
incorporated with screen layouts to retrieve most commonly used options and formats. In this section, you
will learn how to create a Multi-Plot of a standard Plan over Profile Window.

To do the examplesin this section the P-Line Design, Multi-Plot Output Sheet Generation and Sub-
surfaces function groups should be enabled. See Function Groups in the introduction above and in the
On-line help for more information.

Multi-Plot Introduction ‘/

In this example you will create a Multi-Plot output sheet containing Profile and Plan sub-views. We will
discuss automatic pagination.

Creating and Positioning Sub-Views

1. Choose menu File| Open, Select \Examples\L ocation\Align stage 8.DSN. Press Open.

Note: If you are using RoadEng® Lite or RoadEng® Civil Assistant and the “Non Permitted Functions
Found in File” dialog appears, choose “Keep all functions and revert to DEMO Mode”.

M Location - Align stage 8.dsn =101 x|
File Edit View Module Window Help

]D & © & [& [[raining test at =9 % o <= ol EH@QQ 7 & | £ |[2400000 <] ﬁ|

[ E— BT [iav i
e E e 12+91.181 -
: .

s |

A E 1200 ‘

& | E 1120 !

& o

-

i~

2

Etd

]

=

i 3

-

L-Stn Cut Dp. Grade Azimuth ﬂ
ft ft % eg.
0+00.000 0.000
3+13.090 -0.200 p %? ggg
4432919 -1.249 -U-T 356
6+10.590 -6.691 07 ¢4
8+68.345 -13.644 p*273 322
10+68.396 6.696 4'0 ¢ 309
11+47.492 2872 40 305
12+77.898 -20.333 40 c 325
16+96.780 13.214 p-175 © 359
19+96.860 -0.846 10 17
20+72.300 -1.076 1'0 2
23+21.038 0.050 : 27
23+21.038 0.050
— =l e -
2o @ W = el

Cr+@EE e @ |

For Help, press F1 2196542.4 (33010848 (Terrain: Topo.ter 7

Figure 22.1: Align stage 8.DSN

121



Multi-plot Output

For our purposes, this design is considered compl ete from an engineering point of view. Now we want to
produce output that a contractor can use to bid on and/or build the road.

2. From menu Window | New Window, select Multi-Plot. Thiswill display the Multi-Plot Window.

3. Maximize the Multi-Plot window.

Printer setup

The orientation and size of the blank sheet, within the Multi-Plot Window, is determined by the selected
printer set-up.

NOTE: Multi-Plot setups apply to a specific paper size and orientation.

4. Use menu File| Print Setup to open the setup dialog box, change the orientation to Landscape, and
the Paper sizeto 8.5" by 14" (legal). Press OK.
Adding graphic sub-views
Now let’s add some content to our page.

5. From the menu Edit| New Sub-view, select Plan:1. A Plan Sub-view should appear in the center
of your Multi-Plot Window.

Note: The Plan sub-view is an image of the main Plan window. If you don’t have a Plan window displayed
(see the Window menu) then you can’t create a Plan Sub-view.

Notice that there are 8 handles that you can click and drag to change the size of the sub-view. Click and
drag anywhere else on the sub-view < to moveit. The <delete> key will remove the selected sub-
view(s).

Notice, also, that the Plan is rotated automatically to best fit the rectangle with increasing stations running
from |eft to right. In this case the Plan has been rotated automatically by approximately 90 degrees. See
section: Plan Rotation.

6. Resize and reposition the Plan sub-view as shown below.
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X Location - Align stage 8.dsn - [Multi-Plot - Page 1 of 2]

B Fle Edit View Module Window Help

DEREE R S R e o B R ®ma Q|

LAY B Ly

[~ +EEw o 87

For Help, pressF1 |2194492.7[330392. 30 [Terrain: Topo. ter 4

Figure 22.2: Plan Sub-view After Szing and Positioning

7. From menu Edit| New Sub-view, select Profile: 1. A Profile sub-view should appear in the center
of the Multi-Plot. Adjust it to fit under the Plan sub-view (don’t worry about misalignment at this
point).

A click on asub-view will select it and deselect the previous sub-view. See aso the note below.

NOTE: When you click outside all sub-views and drag the mouse you will create a selection rectangle. All
sub-viewsinside or crossing the rectangle will be selected when you rel ease the mouse. Also, <Ctrl> click
allows you to select/desel ect sub-views without affecting the selection state of other sub-views. Group
selected sub-views can be deleted or moved together.

Grid options
Here we turn on agrid to make it easier to align the Plan and Profile sub-views.

8. Select View|Multi-Plot Options to open the dialog box below. Y ou can also access this dialog
box by right clicking in the Multi-Plot Window.
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x
! Font-Rectangles... |
I™ Seroll bars Gt Default Font |
Grid O ptions
¥ Snap to grid Spacing  [5.00
¥ Shaw grid " inches
[ Show lers & milimeters
Paginatior. .. I ’TI Cancel I

Figure 22.3: Multi-Plot Options Dialog Box.

9. Select Show grid and Shap to Grid and set the Spacing to 5mm as shown above. Press OK. A dot
grid will cover the entire Multi-Plot sheet

10. Now adjust the size and position of both the Plan and Profile sub-views so they are aligned asin
the figure below

El] Bl Edit View Modde window Help

S| R R e 0B B RaQ AR

[ ~F+EB» o8 7

[2194492.7[330392. 30 Terrain: Topo. ter Y

For Help, press F1

Figure 22.4: Multi-Plot after grid enabled.

Sub-View options
Every sub-view has options accessible from the right click menu.

11. Right Click on the Plan sub-view and select menu Plan:1 Sub-view Optionsto open the dialog
box below left.
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Plan:____ x|

¥ Draw to screen
¥ Bounding rectangle ﬂ

 Serall Position Dt
v Auto [ This page only —II:l ans...

SR o e P
€ Coodate Scale 1: 12000
Statian From: ID Ratation [deq) ID
R P e [ Libine 4 [Pins
Wze Shift-amow on Cil-Smow to serall friom ™ Road edges (RE) A I P-“nF 4
keyboard, ~ ¥ Slope stakes 4 I™ | Radial Shots |
[ Clearing ROw | [™ | Section lines =
[ Horz. Praj. 4 ¥ Culverts o
¥ Morth Smow )
; ™ Bridge Symbols =
¥ Report Paints 4 ¥ Labek r
v Background |
¥ Scioll Bars ¥ Template codes |
™ Fived Window
[ Grid e | Cancel |

Figure 22.5: Plan sub-view options and Plan Window Options — shared by the main Plan window and the
Multi-Plot Plan sub-view.

12. Click on the Options button to open the Plan Window Options dialog box (above right).

NOTE: The same dialog box you see now is available when the main Plan Window is active. All the viewing
options defined for the main Plan Window are displayed in the Multi-Plot Plan sub-view (with the exception
of the rotation angle).

13. Change the Scale to 1200 and then Press OK and OK again to close the options dialog boxes.

14. Similarly, access the Profile options and set the scales to 120 and 1200. Remove the Mass haul
display (optional) using the Select button in the Sub-Windows area.

15. Press OK to close all Options dialog boxes.

Adding a Scale Bar

16. Select menu Edit| New sub-view; choose Scale Bar. A Scale bar will appear in the middle of your
sheet.

17. Right click on the new scale bar and select Scale Bar Sub-view Options menu.
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x|
Scale Type: IPIan Scale j
Sizale: 1200

Title:

IDistance in feet,

¥ Diraw to screen Fant... |

[ Bounding rectanale

d Get Default Font |
¥ Transparent
Ok, I Cancel |

Figure 22.6: Scale Bar Sub-view Options Dialog Box

18. Keep the default Plan Scale from the Scale Type: pull-down box. Add in the optional Title
“ Distancein feet”. Press OK.

19. Resize and reposition the Scale Bar sub-view, until it appears as in the figure below (also see
notes below).

NOTE: If you accidentally click on the Plan sub-view the scale bar will be inaccessible underneath. Use the
menu Edit | Shuffle Front to Back or <Control + K> to alow access to the scale bar.

...... O oy gyt | - . = sl
1
+ - Distsnoein fest. - - - - !

e £

Figure 22.7: Scale bar in lower left corner of Plan sub-view.
Adding Rectangle items

Rectangles can hold typed text or of many pre-defined text items.

20. Select menu Edit| New sub-view; choose Rectangle. A Rectangle will appear in the middle of
your sheet and the options dialog box shown below will appear.
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Rectangle Sub-View Options x|

Text bype: I zer Defined j

wour name or some other text AI

~ Aligr Test :
Harizontal:
m Giet Default Font |
enter -
Vertical ¥ Draw to screen
Top - ¥ Transparent
Row height [rm]; ¥ Bounding rectangle _+|
I? vV Auto [T Row dividers
v wirap text
™ Rotate ok | Cancel |

Figure 22.8: The Rectangle Sub-view Options Dial og opens automatically when you create a new
rectangle but you can also access it froma right click on any rectangle sub-view.

Note: Sometimesit is useful to use an empty rectangle just for its border graphic (User Defined, no text).

21. Type your name or some other text in the text box. Multiple lines are alowed. Change horizontal
alignment to Center. Check the Wrap text option. Click on the Font button and change the size to
20. Press OK and OK again.

22. Arrange the new rectangle to the lower right asin the figure below.

Tl T o I I - - -your name or some othertext -

Figure 22.9: A New Rectangle Sub-view with Centered, Wrapped, User Defined text in a Large Font.

23. Create two more rectangles. In the first select Print Date from the Text type combo box. In the
second select Page X of N.

24. Arrange the two new rectanglesto fit in the first rectangle. Notice how the snap to grid feature
helps line up edges. Don't forget about Edit | Shuffle Front to Back, <Control + K>, if you get one
rectangle stuck behind the other.
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.- .your name or some othertext. -

1W01/28 Page 1 of 2

Figure 22.10: The Beginning of a Title Block

25. Continue to the next section or File| Close. Do not save changes.

Pagination ‘/

The Location Multi-Plot Window can automatically produce as many pages as required to show the entire
design. In this section we will explore some of the pagination options.

If you are continuing from the exercise above you may omit steps 1 and 2.

1. Choose menu File | Open, select \Examples\L ocation\Align stage 8.DSN. Press Open.

2. Retrieve screen layout training multi 2.DLT.
Notice that the Multi-Plot Window title bar says that thisis Page 1 of 3.
3. Use<Ctrl + N> to seewhat all the pages|ook like (menu View | Jump to Page also works).

4. Choose menu View | Multi-Plot Options to open the dialog box below. Y ou can also access this
menu by right clicking in the Multi-Plot Window.

5. Click on the Pagination button.

Notice that the current page sizeis set to Use Plan or Profile width — reducing the width of the Profile
sub-view, for example, would reduce the page size from the current value of 905.5 feet (in the disabled
edit box above). Y ou will now change the setting to a Fixed width (figure below) - thisis the
recommended paging method when page station ranges are constant.
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x

¥ Draw all graphirg

Pagination Options x|

™ Scroll bars
r Start Station
Grid Optionz —— ID-EI [0.0-2321.0

¥ Snhap ta grid

r— Length of road [Stations] per page

¥ Show grid
[~ Show rulers

%" Fixed: 800
€~ Use Plan or profile width

& Owerlap: I

Pagination... ) Use Section
--------- Ca
Start Page: |1 Page:
Page:2
Page:3

Total Pages = 3

lculated Page Fanges -
0o - 800.0
g00.0 - 16000

1600.0 - 24000

[ox 1]

Cahicel

Figure 22.11: Multi-Plot Paging Options

6. Change the Length to Fixed, 800 and the overlap to 0 as shown above. Press OK and OK, again.

Again page through the design, <Ctrl + N>; notice the overlap between pages and the gap at the start of

page 1.

The Multi-Plot window can also display section graphics; in this case the station range per page is not

always a constant. The optiona steps below give you achanceto look at atypical section multi-plot

showing curve transition points.

7. Retrieve screen layout training multi section.DLT.

). Location - Align stage B.dsn - [Multi-Plot - Page 1 of 4]

ElJ File Edit View Modde Window Help

=
Iy
o E e - Section
y : : - 8.5 X 14 Egample
N 1230.
=4
4 : £
e ¥ Draw all graphics Font-Fectangles
o .
3 I ST
ﬁ - ~Grid Option [ Start Station
B 7 o0} (0.0 -2321.0)
T ¥ Snap!
=] E-~120 5
=] ¥ Show
w 0+00.0-

E' P " Show

© Fieed
% Dverlap L

21501297
21591287
Ll

£ Use Plaror profile width

Paginatic
& Use Section 1

Length of raad (Stations) per page
J
L-Stn:  4+09.393 ’V

E 1240

Start Page: |1

Tatal Pages = 4

il L sl B
‘Super L. 2.0 SuperR 0ol ECR]
50

[
" To Do: add
project title [ Con
10001722 s
——————(|Pensc i
To Do: add - o or e Tam

fe

[Cr+EBe cB7 |

4 Leeinl L L L
L-Stn;  5+77.150 Gro.Nat 0.7 Super L. 5.5 SuwerR 55

L L title - |eiofie Hor sealet.120]

For Help, press F1

2194581.7 [330386. 75 [Terrain: Topo. ter

Figure 22.12: Section multi-plot example.
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8. Page through the document <Ctrl + N> then check out the pagination options (as in the steps

above).

9. Retrieve screen layout training multi 3.DLT to restore the Plan over Profile layout.

Multi-Plot Plan Rotation ‘/

In this example the Plan sub-view is acceptable on most pages. The automatic pagination puts the page
start station on the left side of the Plan sub-view and the end station on the right. This approach does not
awayswork so it is possible to set the Plan sub-view scroll position and rotation angle manually.

If you are continuing from the exercise above you may omit steps 1 and 2.

1. Choose menu File | Open, select \Examples\L ocation\Align stage 8.DSN. Press Open.

2. Retrieve screen layout training multi 3.DLT.

3. Use<Ctrl + N> or <Ctrl + B> to get to page 3.

4. Right Click on the Plan sub-view and select menu Plan:1 Sub-view Options to open the dialog
box below left.

5. Clear the Auto check box and click on the Coordinate button and set This page only (as above).

Press OK.

Note the Plan position has not yet changed; we didn’t change coordinates or rotation angle yet.

6. Type <Shift + arrow> to scroll or <Ctrl + arrow> to rotate (See note below). Try to get the Plan

¥ Diraw to screen
¥ Bounding rectangle 4|

B SC[D” PDSitiDn ....................................
[ Ao ¥ This page anly

" Station [ Reset al pages
% Coordinate

#: [2196063 612103¢
: [328891 1896671
FRiotation: [.35 48078341 718:

I1ze Shift-Arrove or Crreldrow ba scroll from

keyboard.

x|
Optionz. .. |

Cancel |

sub-view to look like the one in the figure below.

Figure 22.13: Plan sub-view options set to scroll manually.
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Figure 22.14: Plan Sub-view after manually scrolling and rotating

7. Use<Ctrl + N> or <Ctrl + B> to view all the pages.

NOTE: Manual aterations to the Plan or Profile position and orientation can also be done by selecting the
window and then pressing <shift + arrows>. A prompt may remind you that Your Plan/Profile sub-view is set
to scroll with the current page station range. Do you wish to scroll manually instead? This operation will
disable the Auto check box asin step 5 above. <Shift + arrows > will scroll the plan or profile in the direction
of the arrow. <Ctrl + arrows> will rotate the Plan sub-view around its center.

8. Continue to the next section or File| Close. Do not save changes.

Multi-Plot Layouts ‘/

In the previous Multi-Plot exercises you have used screen layouts (DLT files) several times. Screen
layouts allow you to make your output standardized and save you the considerable trouble of setting up
Multi-Plot page layouts for every design.

In these exercises we will copy and paste multi-plot items, explore a couple of new sub-views and save
the result for future use.

To do the examplesin this section the P-Line Design, Multi-Plot Output Sheet Generation and Sub-
surfaces function groups should be enabled (see Function Groups in the introduction above and in the
On-line help for more information)

Copy and Paste of Multi-Plot items

This exercise will add atitle block to aMulti-Plot sheet. We will do this by merging the current Multi-
Plot with acommonly used title block screen layourt.

If you are continuing from the exercise above you may omit steps 1 and 2.

1. Choose menu File | Open, select \Examples\L ocation\Align stage 8.DSN. Press Open.
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2. Retrieve screen layout training multi 3.DLT.

3. Sedlect and <delete> the existing title block items so that only the Pan and Profile remain (figure
below).

X Location - Align stage 8.dsn - [Multi-Plot - Page 1 of 3]
El] Fle Edit View Module Window Help

0O & | & [& |[raining mutt 2.01t jH') hiaxto o B Reaqdale

W~ +EE? d 8T |
For Help, press F1 64.882  [1246.626 Merrain: Topo. ter v

Figure 22.15: Multi-Plot after loading Screen Layout and removing title block rectangles.

When we are finished, we want to have a screen layout we can use for output from any road design. Start
by creating a new screen layout to hold the current setup:

4. Create anew screen layout:
a. Drop down the screen layouts from the main toolbar (figure below left)
b. Scroll to the top and right click on the Softree folder.
c. Choose menu Save New Layout to open the dialog box below right.
d. Fill out the File Name (training Output) and the optional Description.

e. PressOK to savethefile.
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% Location - Align stage 8B.dsn - [Multi-Plot - Page 1 of 3]

EuFiIe Edit  Wiew Module ‘window Help

0= & [&||raningmutizat ][5 ¥ &

BRG] softs o B
I En‘ Properties
x
File Name: I training Output
Description: I my custom output layout
oK I Cancel |
Figure 22.16: Creating a new layout file. Thisfile will represent the screen and options as you currently
see them.

Note that you could also have used the menu File | Save Screen Layout.
5. Retrieve screen layout training multi section.DLT.
6. Click and drag from the lower right corner to select only the title block as shown below.

7. Type<Cirl + C> to copy the selection to the clipboard (or use menu Edit | Copy).

[ L1 i1 ] N

) . Field S_urvley;

o
. Ty, . E ¥
. TO .Do'a:d'u' . Road DesiEner: . <
o project title X, T iR
o o o o 1 L A0/07/22 ke i
o = - N @ T . mm— Ui wdolan Scale 1200 0 B
dlniedioedbwoe oo e o o To Do: ad.d . ':ProﬂleVertSca.' 1:24[::
. 50 e document title . Profile Horz Scale , 12
5.9 T TR T T T L il i |

Figure 22.17: Selecting multiple sub-views (rectangles in this case) with a mouse click and drag.
8. Retrieve the custom screen layout created earlier: training Output.DLT.
9. Type<Citrl + V> to Paste the title block on your page (or use menu Edit | Paste).

10. While the multiple items are still selected, click and drag } to move them to the top right corner.
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3 Location - Align stage 8.dsn - [Multi-Plot - Page 1 of 3]
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Figure 22.18: Saving over an existing Screen Layout.
11. Save your modified screen layout:
a. Drop down the screen layouts from the main toolbar (figure above)
b. Right click ontraining Output.DLT.
c. Choose menu Save to save thefile.

Note that you could also have used the menu File | Save Screen Layout.

Add a Legend ~/

In this section we will create legend sub-view item and examine some of its options.
If you are continuing from the exercise above you should omit steps 1 and 2.

1. Choose menu File | Open, select \Examples\L ocation\Align stage 8.DSN. Press Open.
2. Retrieve screen layout training multi 4.DLT.
3. Choose menu Edit | New Sub-View | Legend to create alegend item.

Most of the legend items created automatically need to be removed; some of those remaining will need to
be renamed.

4. Right click on the legend and choose menu Legend Sub-View Options.
5. Click on the Items button to display the dialog box below.
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BT Profile Layer1 ~ e-eeee-- Section Layer2

Figure 22.19: Dialog box for modifying legend items

6. Select and Remove all but the items shown below left (multiple select is allowed: <Ctrl + Click>
or <Shift + Click>).

Legend Sub-View Items Legend Sub-View Ttems
— - + Plan L-ine Location - *

_________________________ Plan Slope Stakes
_________________________ Plan Foad Edges
Plan Culverts

Prafile Topoparaphy
— e — - B - — - — - - Prafile Subdgrade

+ Harizontal Alignment
------------------------- Plan Slope Stakes
------------------------- Plan Foad Edges
Cubverts

Prafile Ground

- - - — - — - - Wertical Alignment

Figure 22.20: Legend with fewer items (left) and new Descriptions (right).

7. Select itemsone at atime and change the Description as above right.

At this point you may wish to experiment with the other buttons. The Properties button allows you to

change the line, symbol and hatching for any item.

8. Press OK once to return to the main legend options dial og.

9. Change the Number of columnsto 1 and press OK.

10. Finally move and size your legend so it fits nicely on the right of the Plan and Profile graphics;

see figure below.
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X Location - Align stage B.dsn - [Multi-Plot - Page 1 of 3]
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For Help, press F1 [2124586.4 33035608 [Terrain: Topo. ter Y

Figure 22.21: Legend added to layout.

11. Save your modified screen layout: training Output.DLT. Seeinstructions in previous exercises.

Add a Curve Table ~/
In this section we will create a horizontal Curve Table sub-view and examine some of its options.
If you are continuing from the exercise above you should omit steps 1 and 2.

1. Choose menu File | Open, select \Examples\L ocation\Align stage 8.DSN. Press Open.
2. Retrieve screen layout training multi 5.DLT.

3. Choose menu Edit | New Sub-View | Tables | Horizontal Curvesto create the table.

4. Move and size the table until it fits on the right of the Plan and Profile graphics.
5

Right click on the table and select menu Horizontal Curve Table 1: Sub-View Options to open the
Horizontal Curve Table dialog box (figure below, top).

Scroll Position Auto here means that the table items shown occur in the station range for the current page
(see pagination exercise on page 128).

6. Pressthe Options button to open the Curve Table Options dialog box (figure below, right).
7. Change the Width to 20mm.

8. Select Design Points All to include points of intersection (1Ps) with no curve attached (new in
version 5.1).

9. Pressthe Add/Remove button to open the Curve Table Fields dialog box (figure below, |eft).
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Figure 22.22: Horizontal Curves table options dialog boxes.

10. Add and Remove items (double click works) until you have only Radius (R), IP Sn, IP Xand IP Y

in the salected column.

11. Press OK in all three dialog boxes to see the results (figure below)
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Figure 22.23: Horizontal curve table after configuration

12. Save your modified screen layout: training Output.DLT. See instructionsin previous exercises.

If you had trouble with the preceding exercises, screen layout training multi 6.D
results.

At this point you may want to experiment with some of the other curve table options or maybe create a

vertical curve table. Y ou can also use <Ctrl + N> to check all the pages.

13. File| Close; do not save changes.

LT containsthe final
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23. Creating a composite surface

In this section we will export the designed surface from the Location module and merge it into the
original ground surface in the Terrain module. The resulting composite surface isideal for presentation; it
is also a starting point for designing an intersecting road.

Exporting Designed surfacesJ

1. Open the Location module.
2. Choose menu File | Open, select \Examples\L ocation\Align stage 8.DSN. Press Open.
Assuming that this design is finished, we want to export the designed surface.
3. Choose menu File | Save Asto open the file save dialog box.
a Setthetypeto Terrain File (* .ter).
b. Change foldersto Examples\Composite.

¢. Namethe output file Road Surface xx, where xx are your initials (we don’t want to write
over the examplefile).

| Examples
) ASCII Import
. Compasite
, DM

/| Location ;I 14 | | LI
File name: I Road Surface xx| j
=

Save as type: ITerrain File {*.ter)

~  Hide Fuldersl Save Cancel

Figure 23.1: File Save As dialog box ready to export a Terrain file from the Location module.

4. Press Save; the Export to Terrain options dialog box will open (figure below).
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Export to Terrain il
rStation Range Point Types
I Al Frnm:IE'.C- Ty I 23210 ’7 [+ all ﬂ
Surfaces
% From S5

IFinaI Surface (Merged Surface)j ¥ Section paints  Offset: | 0.0

~ From CL

V¥ Surface limits ¥ 30 ¥ Modelled [~ Breakline

r~Linear Features

¥ Centerline ¥ 3o [ Modelled [~ Ereakline

rLinear Features from Template Codes
¥ Create TIN model
PTIL i’ Add...
FTIR
sB3L =l | Remove |
[Cla0 [T Medelled [T Breakiine ok I Cancel |

Figure 23.2: Export to Terrain options dialog box.

The Export to Terrain function can be used for quite different purposes; you may wish to:

generate a construction surface for staking or digitally controlled grading

export alignments for use as reference features in another design

export alignments for use as displayed features in amap or other plan drawing

export the designed sub-grade or finished grade to create a composite designed surface.

Most of the itemsin the dialog box are set correctly by default; we will only explicitly deal with some of
the features below. Type <F1> to see a description of every control in the Export to Terrain dialog box.

5.

8.

Make sure the Qurface selected is Final Surface (Merged Surface). We want to export the surface
of theroad asif it were complete.

Make sure that Section pointsis checked and that Offset is 0.0 From SS. We will export data up to
the slope stake lines (SS) but no further; in other words, we will export the disturbed area.

Make sure that the Surface Limitsitem is set and also set the Boundary check box to the right of
it. Thiswill limit our surface to the stay within the stake lines (SS).

Ensure that the Create TIN model check box is set.

Although data points will be exported for all template points that define the surface, it is often desirable to
make point codes into linear features; connect the dots. There should already be four itemsin the Linear
Features from Template Codes list:

PT1L — pavement edge (left)
PT1L — pavement edge (right)
SB3L — shoulder edge (left)
SB3R — shoulder edge (right)

All of these point codes will be connected together to create break-lines (select an item to seeits
properties below).
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We would like to add ditch bottom features to the list.
9. Pressthe Add button to open the dialog box shown below.

x

DOD3R. "
DIL
DIR.

Figure 23.3: Add Template Codes dialog box after selecting ditch bottom point codes.

10. Scroll down and select the DIL, DIR, DOL and DOR point codes (ditch inside, outside left and
right) as shown in the figure above (use <Ctrl + click> to select/deselect multiple items).

Note: Template codes are defined in the template editor.

11. Pressthe Add button to close.

12. Select all the new items and set the Breakline check box.

We have finished setting the options for export. It is useful to note that these options are saved with the
L ocation design when you save it.

13. Pressthe OK button to export the Terrain file.

Merging Terrains/

Now we will merge the designed surface created above with the original ground terrain to make a
composite.

1. Openthe Terrain module (the Location module menu Module | To Terrain is handy).

2. Choose menu File | Open, select \Examples\L ocation\topo.ter. Press Open.

First, we need to save thisfile to anew location so we don’t ruin our location design by modifying the
original ground terrain.

1. Choose menu File | Save Asto open the file save dialog box.
a LeavethetypeasTerrain File (*.ter).

b. Change foldersto Examples\Composite.
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¢. Namethe output file Composite Surface xx, where xx are your initials (we don’t want to
write over the examplefile).

d. Press Saveto copy thefile.

2. Choose menu Edit | Terrain Modeling | Merge or press the Merge terrain toolbar button @, This
will open the Merge Surface Dialog box (below).

Merge Surface Dialog ﬂ

Source terain file to be merged

File: IEHampIes'\Cnmpnsiteanad Surface.ter Bromze. |
Optiong... | 0k I Cancel |

Figure 23.4: Merge Surface Dialog box.

3. Browsefor Examples\Composite\Road Surface.ter or the file you created in the first part of the
exercise.

4. Press OK to mergethe Terrains.

Now we need to re-cal cul ate the surface.

5. Choose menu Edit | Terrain Modeling | Calculate Terrain Model or press the Generate TIN
toolbar button &R, Thiswill open the Terrain Calculation Dialog box.

6. Keep the existing settings and press OK to recal culate the triangles and contours.

7. Use menu Window | New Window | Graphics | 3D to create a 3D view if desired.

B =10l x|
File View Digitzing Module Window Help
IR EEY Hmec BEe Q@ o [l vs ARk ® a6
= =101 x| e [Foe Ex
i Field Value | Units
i Full name CiL-0
) Easting 2195906.791
7 Northing 329446 606
Elevation 1201244
@ Length 2320954 ft
3D Yes
Madelled No
Breakline No
kil | ¥
4|5
i ;|| B Setus
[ &% & B
Ready [z196210.441  [329401.487 ler-0 (3d) v

Figure 23.5: Composite surface showing designed road merged with original ground.
If you had trouble with the previous exercise, open Examples\Composite\Composite Surface.ter.
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Iterative alignment design

This composite surface model could now be used as the original ground surface for a new Location
design. We might do thisto design an intersecting road, driveway or overpass. Thiswould ensure grade
elevations are coincident (or grade separation in the case of an overpass) and would avoid any double
counting of volumes. We might also wish to design the other direction for a divided highway.
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24. Calculating As-built Volumes ‘/

This example will demonstrate how to calcul ate the volume between an original ground surface and
several as-built surfaces (stripping, undercut and final grade).

RoadEng® Civil version 5.1123 or later is required for this example.
Prior to starting this example the following TIN surfaces were created from re-measure survey data:

OG.ter original ground

WG.ter waste surface after the stripping of topsoil
UC.ter undercut (or sub-cut) surface.

FG.ter final grade.

We have also placed the centerline alignment in OG.ter asa‘draped feature’ (Properties set to Modeled
but no Elevations).

Note: Filesfor this example are located in the Examples\As-Built folder (usually on your desktop).

Setup of Alignments and Surfaces

WEe'll start by creating a new Location design.
1. Start the Location module and choose menu File | New.

2. When prompted for the original ground terrain, select file OG.ter; press Open.

Select P-Line traverse and/or terrain for use in new design: ed |
Laok in: | () T-080-4sbuit - «®EcFE-
|2 _wti_enf
] CL.ter
|#]Fa.ter
G, Fer
] UC ker
] W ter
File name: IDG.ter j Open I
Files of type: ITraverse or Temain [*.11 7 ter) j Cancel |
[~ Dpen as read-only Help |

Figure 24-1: New Location Design Dialog

3. When the New Location start coordinates dialog appears, choose Terrain current feature, all

points.
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New Location start coordina ll

hoose the start coordinate or initial alignment.

" Coordinates

~ Center of Terrain

€ Terrain current feature, current point
&' Terrain current Feature, all points

© Landxrl file

Easting (x) I 30035,
Morthing i) I 31456.3
oK I Zancel I

Figure 24-2: New Location start coordinates dialog. The selected option will read theinitial alignment
fromthe original ground terrain.

We will now retrieve a screen layout (training As-Built.dlt) thiswill ensure your screen displays match
those in this example.

4. Choose menu File | Retrieve Screen Layout and Open training As-Built.dlt.

5. Choose menu Module | Setup to open the dialog box below. Select the Alignment tab.

Location Setup |
Lt I General  Alignment | Install I
—L-Line = F-Lire — Reference
Start Station |1 3636 GEraundtvpe, lavers and side shots

range interpretation; Terrains. .
Report Point Properties... I

TF1 TPz TP2
By,
I_GNDH Features..

Il

¥ Between

TF1 TFZ TP3

" Bhead
FGND2f|

ak. I Cancel | Help

Figure 24-3: Setup dialog, Alignment tab.
6. Setthe Start Sation to 13686 (don't close the dialog box yet!).

We will now define the as built surfaces as reference surfacesin our design file.

Reference surfaces are used for display and control of templates and volumes. For this example we will
set them to be the stripped, undercut and final surfaces respectively.

7. Inthe current dialog box (figure above), click on the Terrains button to open the dialog box
below.
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8. Scroll down in the surface list and select Reference terrain 1.
a. Click the Browse button and Open file WG.ter.
b. TypeinaDescription (“stripped surface”)
c. Turnon Includein cross section
d

Set the Layer to Sf 10 (we'll change the layer description later in this example).

9. Similarly, set Referenceterrain 2 to UC.ter (“under-cut”) and Layer Sf11.

10. Similarly, set Referenceterrain 3to FG.ter (“final grade’) and Layer Sf12.

x

[ |
™ Locked to the design [ Displayed in Plan
Te in File:
errain File |WG.ter Browse... |
Description: Istripped surface Eemoe |
¥ Inlcude in cross section (e.g. As-built)
Layer: Srf10 - Layer 10 above subgrade Cancel |

Figure 24-4: New Location start coordinates dialog

Note: The order of referenceterrain layersisimportant if we are to get realistic volume calculations | ater.

They should be in chronological order: stripping before under-cut before final grade.

11. Press OK twice to return to the main screen.

We will now setup the As-built surfaces descriptions.

12. Choose menu Edit | Edit Templates (or use Edit Templates toolbar button fi'V) to open the

template editor.

13. Click on the Open Table button (lower left), browse to the folder containing this example and

Open training AsbuiltSurfaces.tpl.
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14. Click on the Materials button (lower right) to open the dialog box shown below.

Materials X|
Code:
S0 - Layer £ bowe subgrace AI
ST - Layer 7 abowe subgrace

- Layer 3 2bowe sungrade

(%]
o

- Layer 9 2bowe sungrade

Vjﬂ ~3-J 5 J
|

sl
WG -

] FG - Suneyed final

Eri3 - Layer 13 aoove subgrads

Srid - Layer 14 soove subgrads

Eri5 - Layer 15 aoove subgrads

Abbreviation: Description:

I WG I Surveyed Stripping

ok | Cancel |

Figure 24-5: As-built surface descriptions

15. Scroll down and you will notice that material descriptions have been set for Srf10, Srf11 and
Srf12.

Note: Material names are stored in template tables (and the template table is stored with the design
document).

On the other hand, Material line type, color and hatch information is stored with screen layout files. The ones
you see now came from settings stored in training As-Built.dlt.

16. Press Cancel to return to the template editor and OK to return main screen.

17. Respond No to the Recalculate road alignment prompt.
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We will now disable the design template so that the only the As-built surfaces will be included in our
calculations.

18. Choose menu Edit | Assign Parameters by Range (or press the Assign by Range toolbar button
! to open the dialog box shown below.

19. Select the Templatestab (if it is not already selected).

Assign Parameters by Range

Templates | Fill Types I Sub Horizons I Site Prep I Ovemides I Bomow./Waste I

— MNew Range
Template Name From Stn.  To Stn.

|BR Bridge fno cut/fil) =isl [

— Ranges
& Left ' Both " Right

Template Name From Stn. To Stn.

BR. Bridge {no cutfill)

ok | Cancd | Hep |

Figure 24-6: Template Assignments

20. In the Template Name area, choose BR- Bridge (no cut/fill). Pressthe Add/Edit button to assign
this NULL template to the entire length of theroad (Fromand To aresetto “..”). Press OK to
return to the main screen and choose Yes to Recal culate road alignment.

21. Select menu View | Jump to Station; type 13740 in the station field and Press OK to set the
current station and update the cross section.
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Y our screen should now look like the figure below.
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Figure 24-7: As Built Surfaces

We now have a volume report and cross section graphics based on our re-measure surveys. |n many cases
we could stop here, however, in this case there is one obvious problem with the volume calculations. WG
(stripping) should never fill.

BRIDGE 13820.0

T

Figure 24-8: Section with stripping fill area shaded.

The figure above shows how the stripped surface extends outside the original ground surface on the | eft
(station 13820); this generates the large fill shown in the volumes display. The WG surface needs to be
tied off so it does not extend outside OG.

Adjusting As-built Surfaces ‘/

Aswe found at the end of the previous section, survey data (and the resulting surfaces) are not always
perfect. It is not the fault of the surveyor if the stripped surface survey extends afew meters beyond the
original ground survey; and yet thiswill produce large fictitious fill volumes. In some casesit is desirable
to create a surface that was not surveyed or to fix obvious glitches in the survey.

Rather than try and modify the surfaces we will first create fixed cross sections from the existing surfaces
and then modify the cross sections layers.
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Creating fixed cross sections

If you are continuing from the previous section you can skip the next step.

1. Start the Location module and choose menu File | Open. Open file PartB.dsn from the example
filesincluded with this exercise.

Thislocation design is currently displaying four surfaces (extracted from surveyed Terrain files):
OG.ter

origina ground
WG.ter waste surface after the stripping of topsoil
UC.ter under-cut (or sub-cut) surface.
FG.ter final grade.

2. Inthe Fixed Section Panel on the right side of the screen click on the Add Section button to open
the dialog box below.

Add Fixed Cross Section @
L-ine Station

13740.0

I Remove all existing first
Additional Sections

Spacing: [ 2p Mumber: ,5_

Mew Section Properties
[¥ Start of Range

oK | Cancel |

Figure 24-9: Add Fixed Cross Section Dialog

3. Enter L-line Station 13740, Spacing: 20 and Number 6. Also set Start of Range (this will be
explained later in the Volumes section) Press OK.

Notice that the new items appear in the Section Editor in atree format.

4. Click on the™®- controls in the tree to expand a section (figure below)

Section — 1 & :}W

Lawyer E-* Topo

: - polpline, 46 paints

[ WG
= UG

i m-"™FG

. &= 138200

+ =2 138400

Falyline

Figure 8: Section Editor Tree
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We have created fixed sections from station 13740 to 13840. Because we set the Sart of Range property
for all sections, no other cross sections are calculated in this 100m range. Although the layer polylines
were created from the surfaces (draped) the surfaces are now ignored inside this 100m range. See Fixed
Ranges in the Volume Cal culations section below.

Editing layer polylines

We will now edit the as-built surfaces on a cross section to “tie them off” correctly.

5. Inthe Section Editor tree-control click on section 13800 (you can aso use Next Point button =
to navigate to the correct section).

6. Expand the tree by clicking on the®- button beside 13800 and further by clicking on the - button
beside WG.

7. Click onthe polyline item immediately under WG.

Y our screen should appear as shown in the figure below.
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Figure 24-10: WG polyline selected for editing

Note that the WG layer is highlighted magenta and that the points have a small box symboal; this should
remind you of aselected feature in the Terrain module.

8. Right click in the section window and notice that there are four edit modes available (figure
below |eft). You can also select edit modes in the toolbar (below right)
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v Selection Tool (or hold CTRL key)

Add/Edit TP Tool
Add /Edit Palyline Pt. Toal
Edit Label Tool

[>T 4

R B B B

Figure 24-11: Section edit modes. The first and third apply to editing fixed section layer polylines.

The Add/Edit Polyline Pt. Tool allows you to edit polyline nodes the same way you edit vertical IPsin the
Profile window or feature pointsin the Terrain module. We will use the Selection Tool for the following
steps.

9. Inthe Section window scroll and zoom to the upper |eft corner (figure below).

First, we will delete the left-most portion of the polyline (the piece that fals off downwards). We do this
by first breaking the polyline and then deleting the left most section (the portion which falls off).

FIXED 12800.0

— 9175

e
..
— .
- 217.0
= = = = z z 2 2 z

A PR
Figure 24-12: WG polyline

10. Move the selection cursor ¥ over the point at -17.3 offset from centerline (2™ to last point on the
left - see cross position in figure above) and left click to select it.

This sets the current point and updates the data at the bottom of the Section Editor Panel.
11. Inthe Section Editor Panel press the Break button.

We have broken the surface into 2 polylines. Notice the box symbols only appear on the points to the left
of the current point, indicating that the left polyline is selected. Also, in the Section Panel tree, the new
two-point polylineis highlighted.

12. Click on the Remove button in the Section Editor panel. The leftmost polyline is removed.

Next we'll edit the leftmost point to tie the polyline into topo.

13. Right click and choose menu Add / Edit Polyline Pt. Tool.
a Movethecursor  over theleft most point in the remaining WG polyline; when it
changes to abox . 1, left click to capture the point.
b. Movethe point verticaly up to topo (note the cursor changei r as you reach snap range)
and left click again to anchor the point.

The figure below shows the cross section after the end point has been tied to topo.
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— 8175

— 217.0

FIXED 12800.0

— 185
— 180
— 174

Figure 24-13: Cross Section 13820 After editing
Y ou have probably noticed the editing of fixed section isvery similar to editing in other parts of

— 170

— 165

RoadEng. The cross section editor allows you to do the following:

Add, remove or change a point on any layer or polyline.
Add or remove layers or polylines.

Change the order of the layers (more on this in the VVolumes section).

Break or Join polylines.
Add or change point codes.

— 160

Enable or disable display and volume calculations for alayer.

 Poluline
Add.. Break Shift @
Remowe Jain Shift ot

~ Current Polyline Point

Paint code I Apply |

H. Offzet W Offzet Slope
Prevl | '1EE| 01 | -1
Current |-15_8 ID.'I |P¢?|:|Pm
Ne:.;tl | 141 | -01 | -9

l

| 2]

P Section Editor I

Figure 24-14: Cross Section Editor controls for polyline edit.
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Volume Calculations J

In the Location module, cross section end areas (and therefore volumes) are calculated using alayer
merging process which simulates the construction sequence. With fixed cross sections you control the
shape and order of the layers so it isimportant to understand this process.

Step 1. Layer 2 is compared with layer 1 (usually topo) and the difference is calculated; this
defines the cut and fill areasfor layer 2 (in this case stripping).

Step 2. Layers 1 and 2 are merged to create a new merged surface (in this case the stripped
surface)

Step 3. The merged surface replaces layer 1, layer 3 replaces layer 2 and the two steps above are
repeated.

Step 4. Repeat until al layers processed.

The figure below shows the progression of the merged surface.

. \\‘\_\
leed M Layer 1 (topo)
i A f
Ccross-section ‘ 7 N ; T

Layer 2 (stripping)

N .
Al ! - Layer 3 (undercut)

Layer 4 (final)

Merged surface
after Stripping is
applied ;

Merged surface

Merged surface
after sub-cut is applied

Merged surface

Merged surface
after final isapplied

Merged surface

Figure 24-15: Volume Calculations
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Note: the order of the layersin the Section Editor Tree-control isvery important. Cut fill volumes are
calculated between the current layer and the merged surface.

Checking Areas and Volumes

There are several visua aids available to verify cross sectional areas and volumes. This section will
explore hatching areas and the information available in hover tips.

If you are continuing from the previous section you can skip the next step.
1. Start the Location module and choose menu File | Open. Open file PartC.dsn.

2. Right click on the Section window and choose Section Options.

3. Inthe Section Options diaog box, click on the &l button beside Template to activate the Template
Display Format dialog (figure below).

Section Window C

Scales - -
Horizontal IE?_;.- [~ Automatic scaling

¥ Fized Fatio
Vertical: IB?.F"
Template Display Format x|

B ?Etlnns Labels Material Surfaces

v Grid
Format... WG - Sunsped Sriing Format... |

v Template _Codes - .
¥ Topography — | [ Display Labels
W Culverts ¥ Hatch cut areas
I™ Labels ™ Hatch fil areas
v Display Section
¥ Pline
¥ Liline

r Status Information
v Display Status Informal .

) e Show: Assigned templates j
v Display Header
OK I Cancel

Figure 24-16: Template Display Format dialog
4. Set the Hatch Cut Areas check box for each of the three material surfaces.

Note that you can control the color, line type and hatch of the selected material by clicking on the Format
button.

5. Press OK twice to return to the main screen.
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6. In the Section window, hover your cursor over one of the cut areas (figure below).

Figure 24-17: Section Window with Cut Areas Hatched
Note the hatched areas correspond to the areas used for volume calculations.
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T 9 9

L O -

FIXED 128000

Of'fset 1.6
YOf'fset 0.6
Elevation 916.6
Cut:UG

Area=10.7 5g. m.

Adjusted area=10.7 Sqg. m.

Fill:FG
Area=15.6 5g. m.

Adjusted area=15.6 5q. m.

=]

2 - ¢ o F @ o =3

Figure 24-18: Section Window hover tip showing cut and fill areas.

The hover tip shown in the figure above indicates the position of the cursor with respect to the centerline
aswell as cut and fill information. Y ou may want to try turning on fill hatching to see how the final grade

isfilled after the sub cut is extracted.

Note: Right click in the Section window and notice the hatching options at the bottom of the context menu.
The layers available for hatching cut or fill depend on where you click.
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Fixed Ranges

Fixed Sections divide the alignment into fixed ranges for calculation and reporting. A fixed range starts at
afixed cross section with the Start of Fixed Range property set (figure below right) and extends to the
next fixed cross section. In the range between these two fixed sections no other cross sections are
calculated — the volumes are cal culated from the fixed section end areas only.

If afixed section does not have the Sart of Fixed Range property set, then cross sections at reporting
points following are cal culated using the template (or in this example the Terrain surfaces).

Intermediate sections not included in the
volume calculations.

Centerling
-

Section Editar

start
range

=8 E} Fixed Sections

A -‘-?. 160.0
\ -4 1800
start ﬂxed . .
range range . o
r~ Fixed Section
Add... Layer Ope

Remove Layer Pro

v Start of fixed range
[" | End of fired ranige

Fixed sections

Figure 24-19: Fixed sections and Inter mediate Reporting points.

Note: When the Sart of Range property is set on a fixed section, volumes are calcul ated from the average end
areas of thisfixed cross sections and the one following. Design points in between are ignored.

Note: The Section Editor tree-control indicates the ranges with arrows in the layer icons and by the state of
the Start of fixed range and End of fixed range check boxes.

In this example the 100m range from station 13740 to 13840 is fixed.

7. File|Close; do not save changes.

Working with Design Files ‘/

In this section, we will calculate quantities between the designed and constructed sub-grade surfaces.
We start by opening an existing road design file.
1. Start the Location module and choose menu File | Open. Open file PartD.dsn included with this
example.

This design contains the desired shape of the sub-grade as well as the layers above sub-grade.
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Adding a surveyed layer

The actual, as-built, sub-grade was surveyed, imported into the Terrain module and made intoa TIN
surface; theresult isFG.ter. We will now define the as-built surface as reference surface.

2. Choose menu Module | Setup to open the Location Setup dialog box.

3. Select the Alignment tab and press the Terrains button to open the Reference Terrains dialog box
(figure below).

x

"Units I General Alignment |Ir15ta|| I
Referance
’7 Temains... |

~ L-Line
Reference Terrains x|

Start Station I'l 3636.0

Report Point Properti

E-Lire
Graund ype, lavers and side shats
ranae interpretation:

rface 7

L Lo

ron e s e Ren) 0 WA |r.-\ |r_-\ |r_-\

o La o [

. |
[ Locked to the design |w Displayed in Plan
Terrain File:
errain File IFG.ter Browse. .. |
Description: Isurveyed sub-grade Remove |
IV Inlcude in cross section (e.g. As-built)
Layer: 55G - surveyed sub-grade Cancel |

Figure 24-20: Adding the surveyed final grade surface as a reference terrain.

Now we will create areference terrain that contains a surface to be displayed in the cross section (and
used to calculate volumes!).

4. Scroll down in the surface list and select Reference terrain 1.
a. Click the Browse button and Open terrain file FG.ter.
b. TypeaDescription, if desired.
c. Check Includein cross section.
d. Choosethe SSG Layer.

5. Press OK twiceto return to the main screen.

Y our screen should look similar to the figure below.
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Figure 24-21: Design after reference terrain surface (heavy dashed line) added to cross section.

The heavy dashed line is the surveyed sub-grade (green on your monitor); it is behaving like another
template component added after the designed template has been calculated. The cut volumes for layer
SSG, shown in the Data window (figure above), are mostly due to the surveyed layer cutting off the
designed layers above sub-grade.

6. Right click in the Section window and turn on Hatch all cut areas. Zoom in to see the surveyed
sub-grade cut (cross hatch — figure below).

FIXED 13+820.0

o T
.o o.o.o.o.o.o e

B

Area=5.9 5q. m.

Adjusted area=5.9 5g. m.
Fill:Srf3

Area=2.3 5q. m.

Adjusted area=2.3 Sg. m.

o v g w 9o w o v o u .,
g T ¥ o @ o o = = 0 = =

= 00— -

o o a o W o 9 Q woa a a wu =
=] ol ol mom T T I [ B o [ o
[IETE RETEN FEETE FRTIE R FRRTE FRT PR FERTE NRTRS FYRE) FETRS RYRR) RS RRTRS Srant

Figure 24-22: Cross section with all cut areas hatched.

Note: Adding a Terrain surface to your sections (using areference terrain) changes the volume calculations
and the final merged surface.
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7. Right click in the Section window and turn Hatch all cut areas off again.

Removing layers using Fixed Sections

To see the difference between the surveyed sub-grade and the designed sub-grade we need to remove un-
needed layers. The easiest way to do thisisto create fixed cross sections. Thiswill also alow usfix any

bad cross sections by tying off layers (see exercises above).

8. Inthe Fixed Section Panel on the right side of the screen:
a. Click on the Add Section button.
b. Enter L-line Sation 13820, Spacing 20 and Number 4.
C. Also set Sart of Range (thisis explained in the Volumes section above)
d

Press OK.

Y our screen should see your new fixed sections in the Section Editor as shown in the figure below.

S ection Editor

=ES

[
|_:_|...=.+._

el

£

#
[]...é

Add...

~ Fixed Section

=-EF Fired Sections

13+820.0

== Topo
M T
e 1 E]
-1
1]
= Sifd

.
Lo
+ o+
0o o
&
= 9
==

13+880.0

Layer Operations...

Remove

Layer Froperties. ..

¥ Start af fived ranne

Figure 24-23: Design file with Final As-built surface
We will now turn off the display and volume calculation for some of the unused surfaces.

9. Inthe Fixed Section Panel on the right side of the screen, click on the Layer Properties button
(figure above) to open the Fixed Section Layer Properties dialog box (figure below).
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Fixed Section Layer Properties x|

Layers in use

QK I Can::ell

Figure 24-24: Fixed Section Layer Properties Dialog

10. Turn off the Display and Volumes properties for all layers except Topo, SG and SSG. Press OK to
accept and close.

The three layers between SG and SSG are the ones we really needed to disable. We could also have
removed these layers to achieve the same effect (Remove button).

Viewing differences

Now we are ready to examine the differences between designed and as-built sub-grade surfaces. The
figure below shows Location set up to display afew of the key points of interest. For brevity, we will not
go through explicit step by step examples for this section; these features are covered in other exercises.
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Figure 24-25: Design vs. As-built Quantities
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By looking at the Section display, you can easily see where the surveyed sub-grade (SSG) is below the
designed sub-grade (SG). The hover tips display cross sectional aress.

The Datawindow has been set up to show the volumes between the designed and surveyed sub-grade;
thisis a quantitative measure of over-build and under-build.

The bottom part of the Section Editor panel shows coordinates and slopes for points and segmentsin the

layer polylines. If you click ¥ in the Section window to select the outer edge of the designed roadway
(figure above) you can see that the designed slopes are 33.3% and 4.9% respectively. There are too many
small segments to get a reasonable measure of the surveyed slopes using this method. However the
Measure tool shows actual grades of about 47% and 3.6% respectively.

What other discrepancies can you find?
This completes our example.
11. Choose menu File | Close; don’t save changes.

Creating Surfaces for Pay Quantities ‘/
This example we will calculate sub-cut pay quantities where the sub-cut material must be below both
stripping (WG) and sub-grade (SG). To do this calculation we will automatically create a new surface

(SCTop: sub-cut top) which runs along the top of the sub-cut. The SCTop surface is the minimum of WG
and SG.

| created top of subcut surface

Stripped surface

Subgrade surface

Figure 24-26: Top of Sub-cut Surface
We start by opening an existing design file created from an as-built survey.
1. Start the Location module and choose menu File | Open. Open file PartE.dsn.
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Figure 24-27: Design created from an as-built survey, with Fixed Sections

2. Inthe Section Editor tree-control, select station 13740 and press the Layer Operations button to
open the Layer Operations dialog box shown below.

Loyer Operstiors
Operation
IMinimum of 2 layers j

Layer 1: Destination layer:

e Bl == scrop I
Layer 2:

IFG j W apply to all sections

Horizontal Extents

¥ Restrict range inside layer IUG j

& Al (Layerl OR Layer2) " Overlap (Layer1 AND LayerZ)

ok | cancel |

Figure 24-28: Layer Operations dialog

3. Set the parameters as shown in the figure above.

When you press OK, These parameters will create a new surface (SCTop) which isthe minimum (in
elevation) of WG and FG. This processis applied to all cross sections. The Horizontal Extents of the new
surface will not extend outside layer UG. SCtop will exist anywhere either WG or FG exist (union).
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4. Press OK to create the new Layer.

The next step will shift the new SCTop surface so that it is processed after WG and before SC. The new
processing order will be:

Topo original ground

WG stripping

SCTop sub grade (above sub-cut)
UG Sub-cut

FG Sub-grade (outside sub-cut)

Cut and fill volumes are calculated after each step and a new merged surface is created (see Part C:
Volume Calculations).

5. In the Section Editor tree-control, select station 13740 and press the # button to expand the tree
(if necessary).

a.  Select the new SCTop layer (it should be at the bottom).
b. Pressthe Shift Up button until SCTop is between WG and UG.
c. Pressthe Apply to All Sections button to update the order on the other sections.

The next step will remove any of the UG layer which extends above WG or FG (figure below). Sub-cut
(UG) should never fill.

FIXED 13780.0 FIXED 12720.0

- o Em

Figure 24-29: Before (left) and after (right) trimming (step below).

6. Inthe Section Editor tree-control, select station 13740 and press the Layer Operations button to
activate the Layer Operations dialog. Set the parameters as shown in the figure below.
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Figure 24-30: Trimming UG above WG or FG

7. Press OK and answer yes when prompted to overwrite layer UG.

8. With the mouse in the sub cut areain the cross section, right click and select Hatch Area for UG.
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This completes our example.

Figure 24-31: Sub cut area
The Datareport now accurately shows the pay volume for under-cut under sub-grade.

9. Choose menu File | Close don't save changes.
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A |

Adding in ascale bar, 124, 125
alignment
horizontal, 45
As-built Volumes, 143
ASCII
import, 12, 19
Assign Parameters by range
fill types, 118, 119
Auto
plan rotation, 121
Automatic
pagination, 129
scroll position (Plan subview of Multi-Plot Window), 129
scrolling (plan/profile subview Multi-Plot Window), 130
Automatic curvature
vertical curve, 80

B !

breaklines
creating, 34
defining, 32

C !

Checkpoints, 9

contour lines, 19
Control
+ arrow (rotate plan sub-view), 129, 130
+ K (shuffle front to back in multi-plot), 126
+ N (jump to page in multi-plot), 127
Coordinates
button (Plan subview of Multi-Plot Window), 129
cross fall
curves, 75
culverts, 115
adding, 116
properties, 117
curve
horizontal, 48

horizontal details, 68
trangition length, 75
trangitions, 75
vertical details, 80
vertical, automatic curvature, 80
vertical, locked K, 81
vertical, locked length, 82
curve panel
horizontal, 48
vertical, 52
curves
crossfall, 75
horizontal, 48
tangent runout length, 76
transition fraction, 76
vertical, 51

.o |

Demonstration Mode, 7
Digital Terrain Model, 19
DTM, 19

e |

Edit

edit templates, 44, 91

new sub-view, 121, 122, 124, 125

shuffle front to back (Multi-Plot Window), 125
Edit/Insert points, 39
Editing

templates, 91

editing horizontal alignment
in the curve panel, 83

editing vertical alignment
with the curve panel, 82

. |

Fill Types

assigning, 118
Fixed
pagesize, 128
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folders
Settings and Layouts, 43
Font
button (rectangle sub-view options), 126
formatting
feature, 36
Function groups, 7, 8

.

Ground Types
edit, 95

“éﬂ
help
using, 68

horizontal alignment

editing in the curve panel, 83
Horizontal alignment, 45
Horizontal curve, 48
horizontal curve details, 68
Horizontal curve panel, 48
horizontal curves, 48

I I

install folder, 43

“éﬂ
joining

features, 36
Jump

to page (multi-plot), 127

v

Location Design

new, 42

lock scale, 26

locked K, 81

locked length
verticasl curve, 82

ﬂélé
Mass haul, 54
mass haul diagram, 54
Merging multi-plot layouts, 130
Merging Terrains, 138
metric units, 9
Modify IP
button, 82
modules, 10
Multi-plot
options, 122, 127
Multi-Plot, 120
auto plan rotation, 121
paging, 127
Multi-plot Output
Grid options, 122
Pagination, 127
Screen Layouts, 130
Multi-plot Output, 120

I —

sub-view, 121, 122, 124, 125
window, 121

New Feature, 38

O I

On-lineHelp, 9
Option
multi-plot, 122, 127

Options
button (Plan subview in Multi-Plot Window), 124
Output, 120

“%lé
Page Size
fixed, 128
Pagination
button, 127
Pan

toolbar buttons, 25

Panning, 25
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Plan
rotation, 129
scale, 125
point codes
display and reporting, 107
Print Setup, 121
Properties
feature, 31

R !

Re-Measure Volumes, 143

Road class specifications, 73

s

Scaletype

scale bar sub-view options, 125
screen layout
facts, 66
setting up, 64
Screen Layout, 43
Selecting
or deselecting multiple sub-views, 122
Settings and Layouts folder, 43
Shift
+ arrow (scroll plan or profile sub-view), 129, 130
Show Grid
multi-plot, 123
Shuffle
front to back, 126
front to back (in Multi-Plot Window), 125
Sde Friction factor, 71
slopes
set to Auto, 89
Smoothing
contours, 22
Stripping, 87
sub-horizons
defining, 84
sub-surface layers
defining, 84
super-elevation
table, 70
Super-elevation table, 72, 73
Survey Import, 12

I E—

tangent runout length
curves, 76
templates
advanced, 106
assigning, 101
component copy and paste, 100
component properties, 93
components from the e-Library, 98
components, advanced, 106
components, copy and paste, 96
creating and deleting, 92
creating new, 100
introduction, 91
parameter pverrides, 103, 119
point codes, display and reporting, 107
properties, 92
slopes set to Auto, 89
symmetry, 99
Terrains
Merging, 138
TIN, 19
Toolbar
zoom, pan buttons, 25
transition fraction
curves, 76
transition length
curves, 75
super elevation runoff, 75

Triangular Irregular Network, 19

U I

Units, 9

V I

vertical alignment

editing with the curve panel, 82
vertical curve

details, 80

locked K, 81

locked length, 82
vertical curve panel, 52

vertical curves, 51
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View Z I
multi-plot options, 122, 127

Zoom
toolbar buttons, 25
%‘
Zooming, 25
Window
new, 121
Wrap Text

in rectangle multi-plot, 126
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e
Training Course Evaluation Form
Softree 0

Date:
Location:
Course:

Instructor:

Instructor: Excellent Very Good  Good Fair Poor
1. Knowledge of subject matter

2. Listening Skills

3. presentation skills/delivery

4. Overdl instructor rating

5. Topic covered in too much detail

Course Content: Excellent Very Good  Good Fair Poor

1. Did course achieve its objectives

2. Exercises
3. Use of classtime

4. Overall courserating

Materials: Excellent Very Good  Good Fair Poor

1. Overal quality of course material

2. Potential value as future reference material

3.Value of presentation material

4. Flow /structure of information

Please elaborate on any of the above. Note highlights and suggest possible ways to increase the
quality, relevance and/or value of the session.




