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Introduction

Introduction

Overview

Overview

To design a simple road with few horizontal and no vertical curves, you can use the string editing
tools available in the core module of Surpac. However, if you want to design a typical road that
contains many horizontal and some vertical curves, use the functionality available in the road design

module.

Requirements

Before you begin this tutorial, you must have:

o abasicunderstanding of Surpac string files and editing tools
It is recommended that you complete the Introduction tutorial prior to working

through the Road Design tutorial.

e Surpacinstalled on your computer
o the data set accompanying this tutorial

Workflow

Create Centerline with
Inflection Points

v

Create Horizontal Curves

v

Drape Centreline Over DTM

v

Create Longitudinal Profile

v

Create Vertical Inflection
Points

v

Create Vertical Curves

v

Apply Longitudinal Profile

v

Create Road Outline

[# Note: This workflow demonstrates the steps in this tutorial. There are other ways to achieve a

result.
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Road design concepts Workflow

Road design concepts

There are several concepts that you should understand before starting this tutorial.

Inflection point
Most roads are designed from inflection points, which define a change, or inflection, in the horizontal
or vertical orientation of the road. The lines on either side of an inflection point define tangents to

the curve.

Simple curve
Asimple curve is a curve of constant radius from one tangent line to another. This curve type does
not allow for transitions from the straight to the maximum curvature, and should only be used in

situations where vehicle velocity is at a minimum.

Simple Curve

Surpac™ 6.6.1 Page 5 of 80 Road Design



Road design concepts

Spiral or transition curve

Workflow

This is the most common form of curve creation in Road Design. A spiral (or transition) exists
between the tangent and the circular curve. This allows the vehicle to gradually increase its radius of
curvature as it travels around the corner until it reaches maximum curvature.

Circular
Curve

Spiral (or Transition) Between
Tangent and Circular Curve

Superelevation

The effect of centrifugal force on a vehicle as it passes through a curve must be countered by raising
the outer edge. This process is known as superelevation. The outer edge is raised incrementally
through the transition curve until the beginning of the circular curve where it remains constant until

the exit transition curve where the outer edge is incrementally lowered.

Centrifugal
Farce

Ricaction Normal To
Planz of Haadway

Superelevation
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Road design concepts

Vertical curve

Workflow

Avertical curve exists in a vertical plane. Vertical curves consist of a simple curve with or without
spiral (or transition) curves on either side.

Tangent 1

Ground Profile

Tangent 2

Curve a

L

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
ket

Tangent 3

Yertical Curves Across Mountainous Terrain
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Setup for this tutorial Task: Setthe Work Directory

Setup for this tutorial

Setting the work directory

A work directory is the default directory for saving Surpac files. Files used in this tutorial are stored in
the folder <shared_files>\demo_data\tutorials\road_design.

Where <shared_files> is the directory in which the Surpac shared files were installed.
In Windows 7, and Windows 8, the default path is
C: \Users\Public\GEOVIA\Surpac\66\demo_data\tutorials\road_design.

Task: Set the Work Directory

1. Inthe Navigator, right-click the road_design folder.
2. From the shortcut menu, select Set as work directory.

Mavigakor Preview ol L X

Al Files (.*.*%) .|
' =~ % demo_data oL '
-1 MineSched_80
quarry_demo
surpac_demo
=107 butorials

advanced_underground_massive
block_modelling

drill_and_blast

dtm_surfaces
geological_database
geostatiskics
graphical_sequencer

inkerpolator

introduction =
pit_design
platting

shared_tuto

m

Set as work directory . =

L

solids 2, OpeninWindows Explu"'g
streaming_fi New Folder
kel _scl
underground @' Refresh
| undergroung

------ cd. bl f@ ﬁﬁ"XE

s open_file.tel|
[H-- share hﬁ

Start using Hub...

The name of the work directory is displayed in the title bar of the Surpac window.
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Setup for this tutorial

Displaying the menubar

Task: Display the menus

1. Right-click in the area to the right of the menus.
2. Choose Menus > Surface design.

Surpac™ 6.6.1

@ Restore

| Menus ] |
Toolkbars ]
Profiles L
Windows ]

Applications menu
Blast design
Block Madel
Database

Demo

Free functions
Graphical seguencer
Main (Shaort)

Main Menu

Ring design
Saolids

I

Surface design

Surveying

Underground design

N
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Designing roads using string editing tools Task: Design aroad using CURVE END

Designing roads using string editing tools

In this chapter, you will learn how to create a road design by using simple string editing tools
available in the Core Module.

Task: Design a road using CURVE END
In this task, you will learn how to use the function CURVE END to create a road design containing a
simple horizontal curve with transition curves on either side.

Click Reset graphics E

Open pit&dump.str in Graphics.

Open pit_dump_road_centreline.str in Graphics.
Zoom out to view the data as shown.

el NS .

—_—

o Y —\"
5. In the Layers pane, double-click main graphics layer to set it as the default layer.
Layers Mew O I X
FAE2WS  main graphics layer

ﬂ% pit&dump. skr
ﬂ% pit_dump_road_centreline, str

6. Click the design string button Iﬁl on the Status bar.
7. Enter the information as shown, and click Apply.

Set the design string number ﬁ

String number |4

| o Apply || 3¢ Cancel |

Design string number 4 will be used for the road centreline.
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Designing roads using string editing tools Task: Design aroad using CURVE END

8. Choose Create > Points > By angle.
9. Click Point 1 and then Point 2, as shown.

Point 1

Point 2

10. Enter the information as shown, and click Apply.

-

Locate point by angle, distance and design grade @

Gradient and angle

Units (7 angle @) percentage () "1inx" ratio
Gradient |0

Angle |0.0000
Diskance

Along () slope @ haorizontal
Diskance |0
Angle in various units of measurement
Angle units |degrees

angle |0

percenkage |0

ratio 1 in {100000000

[ gy Apply ][ 3 Cancel ]

L A

This creates the start point for the new road, which is at the same coordinates as the
point near the second point selected.The point is created in string 4.
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Designing roads using string editing tools Task: Design aroad using CURVE END

11. Click the same two points again.
12. Enter the information as shown, and click Apply.

-

Locate point by angle, distance and design grade ﬁ

Gradient and angle

Units @ angle () percentage () "1in x" ratio
Gradient |0

Angle 90,0000
Distance

Along () slope @) horizontal
Distance (200
Angle in various units of measurement
Angle units | degrees

angle |0

percentage |0

ratio 1 in | 100000000

| o Apply || 3¢ Cancel |

L "

This creates the second point of the road centreline, as shown.

N\ A
e\

13. Press ESC.
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Designing roads using string editing tools Task: Design aroad using CURVE END

14. Choose Create > Curve at segment end.
15. Click Point 1 and then Point 2, as shown.

Point 2
Point 1
16. Enter the information as shown, and click Calculate.
Parameters for a curve at end of line E

Direction = Clackwise @) Anticlockwise
Radius 200
Curve (7 Anglz @) Length
Angle ar Length | 300, 0000

Arc diskance |30

IIse entry Eransition curve
Entry transition length |0

IUse exit transition curve

Exit transition length |0

velocity |50
[  Apply ][ 3¢ Cancel ]
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Designing roads using string editing tools Task: Design aroad using CURVE END

17. After the transition lengths are calculated (as shown), click Apply.

L !
Parameters for a curve at end of line Iﬂ

Direction = Clackwise @) Anticlockwise

Radius |200
Curve = angle @ Length
Angle ar Length | 300,0000
Arc distance |30
Ise entry Eransition curve
Enkry transition length (44,6875
Use exit kransition curve

Exit transition length |44.6875

Velocity |50

[ 5 Apply ][ 3¢ Cancel ]

18. Press ESC.
19. Zoom into the view as shown.
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Designing roads using string editing tools Task: Design aroad using CURVE END

20. Choose Display > Point > Markers.
21. Entertheinformation as shown, and click Apply.

( Drawing ﬁﬁ

Draw Markers _ _
Layer name | main araphics layer -

String range
Seqg range

Seg pnk range

Desc field number di -
Text Alignment :{ -
Position of text in segment g, Al paints () First point () Centraid
| Apply | | 3 Cancel |
L -

[ Note: Points have been created every 30 metres along the arc length to approximate
the curve.
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Designing roads using string editing tools Task: Design aroad using CURVE END

22. Choose Display > Point > Attributes.
23. Enterthe information as shown, and click Apply.

( Drawing Iﬁﬁ

Draw Point attributes _ _
Layer name | main araphics layer -

String range
Seqg range

Seg pnk range

Desc field number di -
Text Alignment < -
Position of text in segment g, Al paints () First point () Centraid
[ =g’ Apply ] [ o Cancel ]
L -

[ Note: The points where the transition curve ends, and the simple curve begins have
the description "End transition curve".
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Designing roads using string editing tools Task: Design aroad using CURVE END

24. Choose Inquire > Bearing and distance between 2 points.
25. Click Point 1 and then click Point 2, as shown.

Point 2 3
oy

Point1 - ™

-
26. Press ESC.

The bearing from Point 1 to Point 2 is displayed in the message window, as shown.

Frdm (f=1514.01 ¥=224.00 7=997.72) to (¥=1526.95 }G-Z=21?.EIE| 7=0997.72):
| Bearing = 331.820 decimal degrees = 331.4910 DMSI. Horiz Dist = 14,688
Slape disk = 14,688, Vert Dist = 0, Gradient: 0 decimal degrees = 0 DMS = 0% = 1 in 100000000

Next, the road centreline will be extended at this bearing.

27. Choose Create > Points > By bearing.
28. Click the end of the curve (Point 2 in the previous image).
29. Entertheinformation as shown, and click Apply.
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Designing roads using string editing tools

Task: Design aroad using CURVE END

Locate point by bearing, distance and design grade @

Gradient and angle

Units (7 Bnglé @ percentage
Gradient |0
Bearing |331.4910
Distance

Along () slope @) horizontal
Distance |200

Angle in various units of measurement
Angle units | degrees
angle |0
percentage |0
ratio 1 in | 100000000

(71 "Lin x" ratio

[ 4 Apply ][ 3¢ Cancel ]

30. Press ESC.

The road centreline is extended horizontally 200 metres at the bearing of 331 degrees, 49

minutes, 10 seconds, as shown.

The centreline design is complete. The next step is to create the road outline.

31. Click the design string button M on the Status bar.

32. Entertheinformation as shown, and click Apply.

Surpac™ 6.6.1 Page 18 of 80

Road Design



Designing roads using string editing tools Task: Design aroad using CURVE END

Set the design string number @

Skring number |9

[ w4 Apply ][ 3¢ Cancel ]

The design string number of 9 will be used for the road outline.

33. Choose Design > Underground tools > Room & pillar from centrelines.
34. Entertheinformation as shown, and click Apply.

Make pillars from road centre lines Iﬁ
"™ Road width from desc field

Desc field number |1

Road width 30

CL skring range |4

[ o Apply ][ 3¢ Cancel ]

L -

The road outline is created, as shown.

L.

[£ Note: The function MAKE PILLARS is used to create the road outline in this example.

35. Click Save l'ﬂl

36. Entertheinformation as shown, and click Apply.

Surpac™ 6.6.1 Page 19 of 80 Road Design



Designing roads using string editing tools Task: Design aroad using CURVE TANGENT

( Save File ﬁw

Layer Name main graphics layer

Filenames entrance_road -
Oukpuk Format Type .Surpac Skring Files - .
Extension :.str -
Options. ..
Purpose DTMISDM I;::'I.'.\til:II'IS
Skring Fange Faorce saolid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ w’?.ﬁpply ][ o Cancel ]

[£ Note: To see all the steps performed in this section, run 1a_curve_end.tcl. You need to click Apply
on any forms presented.

Task: Design a road using CURVE TANGENT

In this task, you will learn how to use the function CURVE TANGENT to create a road design from a
centreline string that contains an inflection point.

1. Click Reset graphicsE.
Open pit&dump.str in Graphics.

3. Open pit_dump_road_centreline.str in Graphics.
Zoom into the view as shown.

Y N

4. Choose Display > Point > Numbers.
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Designing roads using string editing tools Task: Design aroad using CURVE TANGENT

5. Enter the information as shown, and click Apply.

( Drawing @ﬁ

Draw Segment point numbers

Layer name :pit_dump_r-:uad_centreline.sI:r v:
Skring range
Seqg range
Seq pnt range
Desc field number di1 -

Text Alignment L« -
Paosition af kext in segment

[ oy Apply ][ 3¢ Cancel ]

L o

The point numbers are displayed, as shown.

Ny =

[# Note: It is not necessary to display the point numbers. This is done in this example to
identify the points to select.

6. From the mode selector, choose Insert point mode.

DELBICN

3 | Add point mode
\\ Insert point made
.,L} Change paoint maocle I’}'

[ Note: The insert mode will result in points inserted within the centreline string when
the curve is created.

7. Choose Create > Curve from tangents.
8. Click Point 1 and then Point 2.
[ Note: The line connecting points 1 and 2 define the first tangent.
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Designing roads using string editing tools Task: Design aroad using CURVE TANGENT

9. Click Point 2 (again) and then Point 3.
[ Note: The line connecting points 2 and 3 define the second tangent.

10. Enter the information as shown, and click Apply.

r !
Parameters for a curve between tangents Iﬁ

Radius |20

Arc distance |2
Curvebype @ internal () external
Use transition curve [

Transition length |0

Velocity |50 Calculate

| o Apply || 3¢ Cancel |

L &

[# Note: In this example, a simple curve is created because you have not selected Use
transition curve.

11. Press ESC.
12. Choose Display > Hide point > Attributes.
13. Enter the information as shown, and click Apply.

( Drawing ﬁﬁ

Erase Point attributes

Layer name :pit_dump_r-:uad_centreline.sI:r v:
Skring range
Seqg range
Seq pnt range
Desc field number d1

Text Alignment < -
Position of text in segment

[ o Apply H X Cancel ]

L o

You should now see the curve as shown, created between the two tangents.
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Designing roads using string editing tools

14.
15.

16.
17.

Surpac™ 6.6.1

Task: Design aroad using CURVE TANGENT

—

—_—

ﬁ

Click the design string button M on the status bar.

Enter the information as shown, and click Apply.

Set the design string number ﬁ

Skring number |9

[ oy Apply ][ 3¢ Cancel ]

The design string number of 9 will be used for the road outline.

Choose Design > Underground tools > Room & pillar from centrelines.

Enter the information as shown, and click Apply.

pr

Make pillars from road centre lines

S50

"™ Road width from desc field
Desc field number |1

Foad width 20

CL string range |1

[ o Apply ][ 3¢ Cancel ]

L

The road outline is created, as shown.
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Designing roads using string editing tools

Task: Design aroad at a Constant Gradient Along Contours

—_

/

—

s

1l

[ Note: The function MAKE PILLARS is used to create the road outline in this example, as

the function is a part of the Core Module.

18. Click Save H

19. Enter the information as shown, and click Apply.

P

Save File

Filename pit_dump_road
Ouktpuk Formakt Type _Surpac String Files

Extension | .skr -

Options. ..

Skring Range
File Farmat & paxt

() binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

Layer Mame pit_dump_road_centreline.skr

Purpose (TR MATHS from all_centrelines.skr

DTM/30M Options

Farce solid validation on save
Force rigid backwards compatibility

[ 4 Apply ][ 3¢ Cancel ]

[# Note: To see all the steps performed in this section, run 1b_curve_tangent.tcl. You need to click

Apply on any forms presented.

Task: Design a road at a Constant Gradient Along Contours
In this task, you will create an access road with a maximum gradient of 5%. The road design will be

based on a string file of topography contours.
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

Click Reset graphics E

Open pit&dump.str in Graphics.

Open access_start&end.str in Graphics.

Choose Display > Point > Attributes.

Enter the information as shown, and click Apply.

( Drawing ﬁﬁ

Draw Point attributes

ek wN e

Layer name .access_startﬁaﬂnd.str -
Skring range
Seg range

Seq pnt range

Desc Field number d1 -
Text Alignment ::: -
Position of text in segment G, Al paints () First paint () Centraid
[ cg?' Apply ] [ & Cancel ]
L% &

In this example, the goal is to create the shortest, straightest road possible between
these two points, while ensuring that the maximum gradient is not more than 5%.

+Acoess Toad end

6. Inthe Layers pane, double-click main graphics layer to set it as the default layer.
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

Layers Mew o R X
AW main graphics layer

EI% pitEdump. str
EI% access_start@end.skr

7. Click the Design string button M on the Status bar.
8. Enter the information as shown, and click Apply.

Set the design string number ﬁ

Skring number |2

| o Apply || 3 Cancel |

The design string number 2 will be used for the road centreline.

9. Click the design grade button 2:000 angle| on the Status bar.
10. Enter the information as shown, and click Apply.

T '
Set the design gradient M

Uriits

(7 angle @ percentagg () "1 in x" ratio

Gradient
Angle units
angle
percentage

ratio 1in

i)

decimal degrees
4]

0

100000000

[ @?Apply ][ &, Cancel ]

L A

[ Note: In this example, you will not use the actual design gradient value (set to zero in
the previous form) to create points. You will digitise points, and want to see the gradient
between any two points expressed as a percentage. By setting the units to percentage,
the gradient between the digitised points will be displayed as a value in percent in the
Status bar.

11. Choose Create > Digitise > New point .
12. Click the Snap mode drop-down, and select Point.

R LENA YA
Plane

*._ Point |

[=]

*. 1 Snap to the nearest point|

"I'"l_ Triangle

A& Drafting
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

13. Click the Access road start point as shown.

@ice oad star

14. Right-click in Graphics, and select Line.

"""{] Plane 1
., Point 2
"o Line 3
s Triangle 4
\: Drafting 5

Project selections to plane

[’ﬁﬁt‘]& Woliff‘?

15. Move the cursor along the contour as shown.

. (

b= "’I[_" e 4 S aH
. AC \: d &__

K 38,375 22 355,161 | BF -6.515% @ Digitisz a point using the mouse

L L 7

=i il

ke, 763 e 344366 | 95 -3.802% @ Digitis= a point using the mause

[ Note: As you move the cursor along the contour line, the gradient (expressed as a
percentage in the status bar) will change. Remember that the goal is to create a road with
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

a centreline at a maximum gradient of 5%. Since we are designing from the uppermost
point down, the gradient will be -5%.

16. Click on the contour line near Point 2 when the percentage value displayed in the Status
bar is approximately -5%, as shown.

Point 2}
i o h N | L
FAcces % ad sta
K 49,654 e 340,101 | %7 -5.035% @ Digitisz a point using the mouse

[ Note: There will be two or more locations along a contour where the gradient will be
the same. In this example, the points are selected based on the desire to create a road
that is as straight as possible.

17. Click on the contour line near Point 3, when the gradient is approximately -5%, as shown.

int 3

LIEIC TS TS T = T TRINas
mimk_rmods ic mees - TRISED T

315 ka9 045 22 308.863 '? @ Dig

18. Click on the next contour line near Point 4, when the gradient is approximately -5%, as
shown.
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

b

o s

LI TS 1 T I IANaC
mimk_rrmds e mous - TRISEFDT

136 kloa.785 e 278.000  WF|5.011% @ viewer active : L = Z-Orbit, M =

19. Click on the next contour line near Point 5, when the gradient is approximately -5% as
shown.

Point S

o
i

J I |
\,‘“ c:ra tar%

U 1S5 TV T IANac
rmmds i meow - TRISED T

b 100.122 2% 310,876 WF|-4.994% @ Digitis= a point using the mouse
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

20. Click on the next contour line near Point 6, when the gradient is approximately -5% as
shown.

] k100,050 2% 356.662  %F[-4.998% @ Digitise a point using the mouse
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Designing roads using string editing tools Task: Design aroad at a Constant Gradient Along Contours

21. Click on the next contour line near Point 7, when the gradient is approximately -5% as

+Access road end \)

shown.

bo2 k100,100 2 356.402 ? @ Digitiss
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Designing roads using string editing tools

22. Click the Access road end point, as shown.

Task: Design aroad at a Constant Gradient Along Contours

Hccess road end

™

- 2

N

23. Press ESC.

24,
25.

Click the design string button M on the Status bar.
Enter the information as shown, and click Apply.

Set the design

string number ﬁ

String number |9

[ qf'npply ][ 2 Cancel ]

The design string number of 9 will be used for the road outline.

26.
27.

Choose Design > Underground tools > Room & pillar from centrelines.
Enter the information as shown, and click Apply.

-

Make pillars from road centre lines

=

Desc field number |1

Road width 10

-

CL skring range |2

™ Road width from desc field

[ @'Apply ][ J& Cancel ]
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Designing roads using string editing tools Task: Create a variable width road outline

The road outline is created, as shown.

fccess Toad end

28. Click Save IHJ .

29. Entertheinformation as shown, and click Apply.
Save File [

Layer Name main graphics layer

Filename laccess_road -
Cuktpuk Format Type | Surpac String Files -
Extension :.str -
Dptions. ..
Purpose DTMISDM I:::'I.'.\til:II'IS
Skring Fange Force solid validation on save
File Format i@ text Force rigid backwards compatibility
(71 binary

Save styles [

Skyles file name

[ @Apply ][ o4 Cancel ]

[# Note: To see all the steps performed in this section, run 1c_access_road.tcl. You need to click
Apply on any forms presented.

Task: Create a variable width road outline

In this task, you will learn how to create a road outline of variable width from several centreline
strings.
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Designing roads using string editing tools

Click Reset graphics E .
Open pit&dump.str in Graphics.

N e

Layers

Open all_centrelines.str in Graphics.
In the Layers pane, click the eye icon to hide pit&dump.str.

Task: Create a variable widt

h road outline

ﬂfflﬂ main graphics layer

% pit&dump.skr
[+ ] [== all_centrelines.str

5. Choose Display > Strings > With string numbers.

6. Enter the information as shown, and click Apply.

-
Drawing

|Draw Skrings
Layer name

Skring range

Seqg range

Seqg pnt range
Desc field number

Text Alignment
Paosition af text in segment

all_centrelines, skr

dl

-

=

-

(7 All points @) Firsk point () Centroid

[ q?ﬁpply ][ xCancel ]

L

The road centreline strings are displayed.
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Designing roads using string editing tools Task: Create a variable width road outline

7. Choose File tools > String maths.
8. Enter the information as shown, and click Apply.

i B
String maths u

Define the files to be processed

Location al_centrelines -

ID range

Define the Files to be created

Location all_centrelines -
String range Conskraint  Field =  Expression

1 |1 di = 20 b

2 di = [0

3 |34 di = [0

4 || L

5 =

5] =

F) =

g =

9 =

10 =

©

[ q?npply ][ o Cancel ]
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Designing roads using string editing tools

Task: Create a variable width road outline

[ Note: The D1 field is set to the desired road width for each string or string range.

9. Ifprompted, click Apply to overwrite the file.

10.

11.
12.

13.
14.

Surpac™ 6.6.1

-
String maths confirm ocvenwrite @

Results will overwrite input files.
Press APPLY if this acceptable.

Press CAMCEL ko return to input Farm,

L

[ -&?Apply ][ & Cancel ]

Verify creation of file

=)

all_centrelines.str

& You are about ko overwrite the file:

Seleck YES ko averwrite the File ar MO ko cancel this operation.

L

Open all_centrelines.str in Graphics.

[ Note: The output of the STR MATHS function is written to the file on disk. To have the
information available for MAKE PILLARS, it must be re-opened in Graphics.

Click the design string button M on the status bar.

Enter the information as shown, and click Apply.

Set the design string number ﬁ

Skring number |9

[ oy Apply ][ 3¢ Cancel ]

The design string number 9 will be used for the road outline.

Choose Design > Underground tools > Room & pillar from centrelines.

Enter the information as shown, and then click Apply.

-

Make pillars from road centre lines

=2

IV Road width From desc field
Desc field number |1

Road width 20

CL skring range | 1,4

[ o Apply ][ 3¢ Cancel ]

L

-

The road outline for all centrelines is created at the width specified in the D1 field.
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Designing roads using string editing tools

Task: Create a variable width road outline

15. Click Save H

16. Enter the information as shown, and click Apply.

Save File

Layer Mame all_centrelines.skr
Filename all_roads
Cukpuk Format Type .Surpac String Files

Extension | .skr -

Options. ..

Purpose (TR MATHS from all_centrelines.str
Skring Range
File Format & paxt

(7 binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

DTM/30M Options
Force solid validation on save
Farce rigid backwards compatibility

[ o Apply ][ ¥ Cancel ]

[ Note: To see all the steps performed in this section, run 1d_variable_width_outline.tcl. You will
need to click Apply on any forms presented.
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Using the road design module Task: View the data

Using the road design module

In this section, you will learn how to create a road design by using the Road Design Module. The
workflow for this module is:

Create Centerline with
Inflection Points

v

Create Horizontal Curves

v

Drape Centreline Over DTM

v

Create Longitudinal Profile

v

Create Vertical Inflection
Points

v

Create Vertical Curves

v

Apply Longitudinal Profile

v

Create Road Outline

[# Note: This workflow demonstrates the steps in this tutorial. There are other ways to achieve a

result.

Task: View the data

Click Reset graphics E

Open inflection_points.str in Graphics.

Choose Display > Point > Numbers.

Enter the information as shown, and click Apply.

'l '
Drawing ﬁ

Draw Segment point numbers
Layer name | inflection_points.str -

N e

Skring range

Seg range

Seq pnt range
Desc field number di -

Text Alignment | < -
Paosition af text in segment

[ o Apply ][ 3¢ Cancel ]
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Using the road design module Task: View the data

In this example, you will create a road design between points 1 and 8, with horizontal
curves at each inflection point (2, 3, 4, 5, 6, and 7).

:

L.

5. Open topo.dtm.
The DTM representing the surface topography is displayed.
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Using the road design module

6. Choose View > Surface view options > Lighting options, or click the

Task: View the data

" icon.

7. Enter the information as shown, and click Apply.

-

Lighting
Spot Light
IUse spaot light For dtm illumination
Hlurination cone (degrees) 120
Sharpness cone (degrees) |60
Offset angle from camera->target (degrees) 2
Spok light colour white -
Directional Lights
IUse directional light(s) for dtm illumination
Light X z Colour
111 1 1 white -
2 |-1 -1 -1 white -
3|0 ] 0 -
Rendering
Rendering method ) Mone @ Gouraud () Phong
Edge lighting [
Brightness Factaor [5 v]
[y ) [ cnca |

L

The Gourad rendering smooths the surface.
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Using the road design module

8. Choose Display > Surface or solid with colour banding.
9. Enter the information as shown, and click Apply.

Task: Create horizontal curves

-

'
Surface or solid colour banding “
Draw Shels
Display Proparties Banding Type
Layer name | topo.dim x| ) none
Objact Rangs () bands of specified size
Mot @ set rumber of bands
Trianghe Range
L ] fior bands
Field to colour by |2 i
() wsineg algebe sic expressions

Coleur

white

-

o/ Apply | [ 3¢ Cancel |

e

&

The lower elevations are coloured blue and green, and the higher elevations are magenta
and white.

[ Note: To see all the steps performed in this section, run 2a_view_data.tcl. You will need to click

Apply on any forms presented.

Task: Create horizontal curves

In this task, you will learn how to create horizontal curves from a string representing the start and
end point of a road design, and one inflection point per horizontal curve. In this example, the
inflection points, maximum vehicle velocity, and the radius for each curve are given. In practice, you

would determine these values.

Surpac™ 6.6.1
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Using the road design module Task: Create horizontal curves

1. Click Reset graphicsE.
Open inflection_points.strin Graphics.
In this example, you will design horizontal curves at each of the inflection points in this
string.

L.

3. Choose Road design > Design horizontal alignment.
4. Click the string.
5. Enter theinformation as shown, and click Calculate.

F Y
Design horizontal alignment ﬁ

Design segment

Oukpuk skring |2
Mame
Initial Chainage |0.00
Chainage inkerval 25.00

Calculate road parameters

Vehicle velocity (50,00

Calculate

R.oad design details

Radius Fixed Transitionlength Superelevation Skatus

1 |zo0.00 [ jo.00 0,00 Valid | «

2 |300.00 [ p.oo 0.00 Valid 0

3 [300.00 ] p.oo 0.00 Valid |

4 |300.00 ] |p.oo 0.00 Valid I

5 [400.00 ] .o 0.00 valid I

6 |500,00 1_l.oo 0,00 Valid -
e ] [ ]
L &

A new string is created in the current layer with the output string number of 2.
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Using the road design module Task: Create horizontal curves

The name is optional and can be left blank. You can choose to enter a name if you want
to create a map with this information.

"Chainage" values are the cumulative two-dimensional distances at each point along the
design, and begin with the "Initial Chainage" value.

Points are created at the start and end of each simple and transition curve, and at the
chainage interval of 25 meters along the curves.

The vehicle velocity is in kilometers per hour.

The radius of each curve is in meters.You must enter the radius for each curve to perform
the calculation.

When you have clicked the Calculate button, transition lengths and superelevation
values are calculated for each curve which is not nominated as "Fixed". In this example, all
curves contain a transition curve.

6. After the transition and superelevation values have been calculated, click Apply.
Design horizontal alignment ﬁ

Design segment

]

Cukpuk skring
Mame
Initial Chainage |0.00

Chainage inkerval | 25.00

Calculate road parameters

Vehicle velocity 50,00

F.oad design details

Radius Fixed Transition length Superelevation Status
1 |500.00 ] [L1.17 0.01 f.falid |
2 |300.00 ] po.79 0.03 fJalid
3 |300.00 ] B9.79 0.03 f.lalid =
4 |300.00 ] E9.79 0.03 f.falid
5 |400.00 ] p2.34 0.02 fJalid T
6 lcon oo =1 i on . Lri:a v

| o Apply || 3¢ cCancel |
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Using the road design module Task: Drape centreline over DTM

The horizontal curves are created in string 2, as displayed.

L.

7. Click Save H

8. Enter the information as shown, and click Apply.

( Save File lﬂr

Layer Mame inflection_painks. skr

-

Skring Range |2
File Farmat & paxt

() binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

Filename design_centreline -
Ouktpuk Format Type _Surpac String Files - |
Extension ..str - .
Options. ..
Purpose DTMISDM Options

Farce solid validation on save
Force rigid backwards compatibility

[ 4 Apply ][ 3¢ Cancel ]

[# Note: To see all the steps performed in this section, run 2b_horizontal_design.tcl. You will need to

click Apply on any forms presented.

Task: Drape centreline over DTM

1. Click Reset graphicsE.
2. Open topo.dtm in Graphics.

Surpac™ 6.6.1 Page 44 of 80

Road Design



Using the road design module

3. Open design_centreline.str.

The string and DTM are displayed.

5"

4. Inthe Layers pane, right-click topo.dtm.

Layers

Task: Drape centreline over DTM

=17
U topo.dtm
#|®=| sy design_centr

main graphics layver
Make active

EP

Wisible

QE

El E

=
¥

[,
Selectable b
Faces wisible
Edges wisible
Edge lighting

Colour interpolation

Mo shading
Srooth shading

Accurate smooth shading

Clean layer
Layer maths
Create DT

Save layer

Delete layer

5. Click Visible to hide the DTM.
6. Choose Road design > Drape segment over DTM.
7. Click the string.

Surpac™ 6.6.1
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Using the road design module

Task: Drape centreline over DTM

8. Enter the information as shown, and click Apply.

-

Segments over DTM

S0

DTM layer name :tnpn.dtm
Object ID r

Trisolation ID |4

Interpolate new points

-

[ 5 Apply ][ 3¢ Cancel ]

L

9. Choose Edit > String > Renumber.
10. Click the string.

11. Enter the information as shown, and click Apply.

.
Renumber a string

Layer name |design_centreline. sty
=

Renumber string |2

to skrimg |3

[ @-_"Apply ][ o Cancel ]

L

12.
13.

Press ESC.

In the Layers pane, right-click topo.dtm, and click Visible to display the DTM.

[ Note: You need to rotate the data in Graphics to view the string draped over the DTM.

Click Save H

14.
15.

Enter the information as shown, and click Apply.

Save File

==

Layer Mame design_centreline.skr
Filename
Cukpuk Format Type .Surpac String Files

Extension | .skr -

Options. ..

Purpose
Skring Range
File Format & paxt

(7 binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

design_centreline_drapead -

DTM/30M Options
Force solid validation on save
Farce rigid backwards compatibility

[ o Apply ][ ¥ Cancel ]

[ Note: To see all the steps performed in this section, run 2c_design_centreline_draped.tcl. You

need to click Apply on any forms presented.
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Using the road design module Task: Create longitudinal profile
Task: Create longitudinal profile

1. Click Reset graphicsE.

2. Open design_centreline_draped.str in Graphics.
The draped string is displayed.

L.

3. Choose Road design > Create longitudinal profile.
4. Click the string.
5. Enter the information as shown, and click Apply.

Create longitudinal profile Iﬂ

Input

Source layer |design_centreline_draped.str
Source skring |3
Source segment |0
IUse DField (D2) for chainage?

Oukpuk

CQutput layer |longitudinal praofile
Oukpuk string |4
Vertical view scale Factor 1.0
Enable digitising plane mode?

| o Apply || 3¢ Cancel |

e A

The longitudinal profile is displayed in the lower viewport.
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Using the road design module Task: Create vertical inflection points

[ Note: You need to keep string 4 displayed in Graphics to perform the next task.

6. Click Save IHJ

7. Enter the information as shown, and click Apply.

( Save File ﬁw

Layer Name langitudinal prafile

Filename longitudinal_profile -
Cukpuk Format Type | Surpac String Files -
Extension :.str -
Dptions. ..
Purpose DTMISDM I:::'I.'.\til:II'IS
String Range |4 Force solid validation on save
File Format i@ text Force rigid backwards compatibility
(71 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ c&?.ﬁpply ][ o4 Cancel ]

e J

[# Note: To see all the steps performed in this section, run 2d_create_longitudinal_profile.tcl. You
need to click Apply on any forms presented.

Task: Create vertical inflection points

[# Note: You need the data displayed from the previous task. If you do not have the data displayed,
run macro 2d_create_longitudinal_profile.tcl.

1.

2.
3.

Click the lower viewport.

Click the Design string S =1 bytton in the Status bar.
Enter the information as shown, and click Apply.

Set the design stning number @

Skring number |5

| o Apply || 3¢ cCancel |

Choose Create > Digitise > New point.
Right-click in Graphics and choose Point, for the snap mode.
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Using the road design module

6.

O 0 N

10.
11.

12.
13.

Surpac™ 6.6.1

"""{] Plane
Paoint
" Line
Triangle

i Drafting

Task: Create vertical inflection points

[, TR S Y S Y

Project selections to plans

0 e v D

Click the string at Point 1.
The numbered string is displayed.

Right-click in Graphics, and choose Plane.
Click the string at Points 2 to 5.

Right-click in Graphics, and choose Point.
Click the string at Point 6.

Press ESC.

[ Note: You need to keep string 5 displayed in Graphics to perform the next task.

Click Save Iﬂ‘

Enter the information as shown, and click Apply.

Save File

Layer Name langitudinal prafile
Filename wertical_design_ip
Cukpuk Format Type .Surpac String Files

Extension | .skr -

Options. ..

Purpose
String Range |5
Filz Format &) raxt

(7 binary

Save styles [

Skyles file name S51_STYLES:shtyles.ssi

DTM/30M Options
Force solid validation on save
Farce rigid backwards compatibility

[ o.f.npply ][ J& Cancel ]
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Using the road design module Task: Create vertical curves

[# Note: To see all the steps performed in this section, run 2e_create_vertical_inflection_points.tcl.
You need to click Apply on any forms presented.

Task: Create vertical curves
[% Note: You need the data displayed from the previous task. If you do not have the data displayed,
run macro 2e_create_vertical_inflection_points.tcl.

Click the lower viewport.

Choose Road design > Design vertical alignment.
Click string 5.

Enter the information as shown, and click Apply.

i '
Design vertical curve ﬁ

Outpuk

N

Output string g Chainage interval 25 oo

Road design details

IF chainage Gradein Grade auk Type Skaktus Curve length
1 |426.32 -18.12 51.35 Hallow r.‘alid 200
2 |g94.08 51.35 -26.54 Crest r-‘alid 200
3 |1298.47 -26.54 2.17 Hallow r.‘alid 300
4 |1826.36 2.17 41.63 Hollow r-‘alid 00

[ o Apply ][ & Cancel ]

L -

The vertical curves are displayed.

L.

[ Note: You need to keep string 6 displayed in Graphics to perform the next task.

5. Click Save IHJ
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Using the road design module Task: Apply longitudinal profile

6. Enter the information as shown, and click Apply.

( Save File @1

Layer Name langitudinal prafile

Filename wertical_curve_design -
CQutpuk Format Type | Surpac String Files -
Extension ..sI:r v.
Options. ..
Purpgse DTMISDM Options
Skring Range |6 Force solid validation on save
File Format @) text Farce rigid backwards compatibility
(71 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ @)Apply ][ o Cancel ]

[# Note: To see all the steps performed in this section, run 2f_create_vertical_curves.tcl. You need to
click Apply on any forms presented.

Task: Apply longitudinal profile
[ Note: You need the data displayed from the previous task. If you do not have the data displayed,
run macro 2f_create_vertical_curves.tcl.

Choose Road design > Apply longitudinal profile.
Click the lower viewport.

Press F1to suspend the function.

Zoom in on a curve.

Press ESC to continue.

Click string 6.

Click in the upper viewport.

Click string 3.

Enter the information as shown, and click Apply.

Apply longitudinal profile ﬁ

Outpuk

LooNOUAWNR

Profile layer |longitudinal prafile
Prafile string |6
Profile segment |0
Target layer |design_renkreline_draped.skr
Targek string | =
Targek segment |0

IUse DField (D2) For chainage?

[ o Apply ][ ¥ Cancel ]
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Using the road design module

10. Choose Edit > Segment > Renumber.
11. Click string 3.
12. Enter the information as shown, and click Apply.

Task: Create road outline

.
Renumber a segment

Layer name |design_centreline_draped.str
Fenumber string |3
segment |1

Lo sktring |7

[ o Apply ][ ¥ Cancel ]

13. Click Save IHJ

14. Enter the information as shown, and click Apply.

Save File

Layer Mame design_centreline_draped.skr

Filename Ffinal_centreline_design
Ouktpuk Format Type _Surpac Skring Files

Extension | .skr

-

Options. ..

Purpose
Skring Range |7
File Farmat & paxt

() binary

Save styles [

Skyles file name 551_STYLES:styles.ssi

DTM/30M Options
Farce solid validation on save
Force rigid backwards compatibility

[ 4 Apply ][ 3¢ Cancel ]

[# Note: To see all the steps performed in this section, run 2g_apply_longitudinal_outline.tcl. You

need to click Apply on any forms presented.

Task: Create road outline

Click Reset graphics E

Open final_centreline_design.str in Graphics.
Choose Road design > Create road outline.
Click the string.

Enter the information as shown, and click Apply.

ukhwnN R
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L

-
Create a road outline g

Outpuk
Qutput string |8
Join the start of the outline?
Join the end of the outline?

Road width
Left road width |5
Right road width |5
Description Figlds
Use DField (D2 For chainage?
Use DField (D4) For superelevation
IUse DField (D&) for the left width?
IUse DField (D7) for the right width?

OO0 &

e [ oy Apply ][ 3¢ Cancel ]

The road outline is displayed.

Task: Create road outline

L.

6. Choose Edit > String > Clean.

Surpac™ 6.6.1
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Using the road design module

7. Enter the information as shown, and click Apply.

8. Click the string.

Surpac™ 6.6.1

Task: Create road outline

-

.
Clean string ﬁ

Function
() Closure
() Cross-overs
(@) Duplicate Paink
() Duplicate Segment
(71 Minimum Area
() Minimum Paints

) Spikes

Action () mark (@ remove () warn
Target () layer (@) string () segment
Minimurm trap distance |0

Maximum krap distance |1

Measure distances and angles in (@ 2D space () 3D space

| o Apply || 3¢ cCancel |
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Using the road design module Task: Create road outline

9. Choose Edit > String > Clean.
10. Enter the information as shown, and click Apply.

i ™y
Clean string ﬁ

Function

(") Closure

() Cross-overs

(") Duplicate Paint

(") Duplicate Segment
() Minimurn Area

(7 Minirmurm Paints

@) Spikes
Ackion () mark @ remove () warn

Trap anglz |5 degrees

Target segment

Measure distances and angles in - @ 20 space () 3D space

| = Apply || 3 Cancel |

11. Click the string.
12. Choose Edit > String > Clean.
13. Enter the information as shown, and click Apply
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Using the road design module Task: Create road outline

i ™y
Clean string ﬁ

Function

(") Closure

(@) Cross-overs

(") Duplicate Paint

(") Duplicate Segment
() Minimurn Area

(7 Minirmurm Paints

(7 Spikes

Action @ mark () warn
Target () layer (@) string () segment

Cross-over bype () brealdine @) al

ke s .

Measure distances and angles in - @ 20 space () 3D space

| = Apply || 3 Cancel |

14. Click the string.

15. Click Save Iﬂl

16. Enter the information as shown, and click Apply.

i '
Save File ﬁ

Layer Name final_centreline_design.skr

Filename Ffinal_road_outline -
Cuktpuk Format Type | Surpac String Files -
Extension ..sI:r v.
Dptions. ..
Purpose DTM/30M Options
String Range |8 Force solid validation on save
File Format i@ text Force rigid backwards compatibility
(71 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ = Apply ][ o Cancel ]
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Using the road design module Task: Create road outline

[# Note: To see all the steps performed in this section, run 2h_create_road_outline.tcl. You need to
click Apply on any forms presented.
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Calculating road design volumes

Calculating road design volumes
Task: Calculate road cut
1. Click Reset graphics E

2. Open final_road_outline.str in Graphics.
The road outline string is displayed.

L.

3. Click the Design string 3t =1l button on the Status bar.
4. Enter the information as shown, and click Apply.

Set the design string number ﬂ

Skring number |10

| o Apply || 3 Cancel |

5. Choose Pit design > Set slope gradient.
6. Enter the information as shown, and click Apply.

i B
Set the design gradient ﬁ

Units @) angle () percentage () "1in x" rakio

Gradient |65
Angle units |decimal degrees
angle 65
percentage |214.451
ratio 1in [0.466

| o Apply || 3 Cancel |

L A

7. Choose Edit > Segment > Expand/Contract.
8. Click the road outline in Graphics.
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Calculating road design volumes Task: Calculate road cut

9. Enter the information as shown, and click Apply.
Expand or contract a segment ﬁ

By (@ Distance () Percentage

Offsek amaount |200

Positive values will expand and negative values
will contract, regardless of whether the segment
is clockwise or anti-clockwise.,

[ -@}Apply ][ o Cancel ]

L A

The expanded string is displayed.

8
[

10. Press ESC.
11. Choose Display > Strings > With string numbers.
12. Enter the information as shown, and click Apply

( Drawing ﬁﬁ

Draw Strings _ _
Layer name | final_road_outline, str -

String range
Seq range

Seqg pnk range

Desc figld number  d1 -
Text Alignment ::: v:
Position of text in segment = Al paints @) First paint () Centraid
| Apply | [ 3¢ Cancel |
L &
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Calculating road design volumes Task: Calculate road cut

The road outline with string 8 and string 10 displayed.

'
[
10

13. Choose Edit > String > Clean.
14. Enter the information as shown, and click Apply.

- Y
Clean string ﬁ

Function

(") Clasure

() Cross-overs

i@ Duplicate Paint

(") Duplicate Segment
() Minimurn Area

(7 Minirmurm Paints

(7 Spikes
Action () mark (@ remove () warn
Target () layer (@) string () segment

Minimurm trap distance |0

Maximum krap distance (0.5

Measure distances and angles in () 2D space @ 3D space

| = Apply || 3 Cancel |

15. Click string 10.
16. Choose Edit > String > Clean.
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Calculating road design volumes Task: Calculate road cut

17. Enter the information as shown, and click Apply.
i '
Clean string ﬁ

Function

() Closure

() Cross-overs

) Duplicate Paink

() Duplicate Segment
(71 Minimum Area

() Minimum Paints

@) Spikes
Action () mark @ remove () warn

Trap angle g degrees

Target segment

Measure distances and angles in (@ 2D space () 3D space

| o Apply || 3¢ cCancel |

18. Click string 10.
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Calculating road design volumes Task: Calculate road cut

19. Choose Edit > String > Clean.
20. Entertheinformation as shown, and click Apply.

i ™y
Clean string ﬁ

Function

(") Closure

(@) Cross-overs

(") Duplicate Paint

(") Duplicate Segment
() Minimurn Area

(7 Minirmurm Paints

(7 Spikes

Action @ mark () warn
Target () layer (@) string () segment

Cross-over bype () brealdine @) al

ke s .

Measure distances and angles in - @ 20 space () 3D space

| = Apply || 3 Cancel |

21. Click string 10.

22. Click Save Iﬂl

23. Entertheinformation as shown, and click Apply.
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Calculating road design volumes Task: Calculate road cut

( Save File ﬁw

Layer Name final_road_outline.str

Filename rpad_cut -
Oukpuk Format Type .Surpac Skring Files - .
Extension :.str -
Options. ..
Purpose DTMISDM I;::'I.'.\til:II'IS
Skring Fange Faorce saolid validation on save
File Format i@ text Force rigid backwards compatibility
(7 binary

Save styles [

Skyles file name S51_STYLES:skyles.ssi

[ @?Apply ][ o Cancel ]

L A

24. Choose Surfaces > DTM File functions > Create DTM from string file.
25. Entertheinformation as shown, and click Apply.

Create a DTM from a string file I&

Define the string filz

Location road_cuk -
Object ID |1
Object name

Define ather parameters
Comman point check distance |0.0050
Strings to act as break lines
[ any spot height: strings

Spot height string range
Perfarm break line test

Inkerpolate additional paints
Point interpalation distance |50

Define the boundary string ko clip the DTM
Woauld vau like ta clip the DTM ta a boundary after creation?

Location road_cuk -
Skring 10

(@) Retain trianglas inside boundary

() Rekain triangles outside boundary

[ o Apply ][ 3¢ Cancel ]
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The road cut log report is displayed.

Task: Calculate road cut volume

DTHM formed from
DTM File

Object ID

road_cut.str

road_cut.dtm

Number of Triangles
Maximum/Minimum E : 20225.026 / 17772.545
Maximum/Minimum M : 58045.751 / 56410.263
Maximum/Minimum Z : 5797.546 / S102.469
Strings to act as breaklines :
Perform breakline test
Point interpolation distance :

Common point check distance :

26. Click Reset graphics E

27. Open road_cut.dtm in Graphics.

28. Open topo.dtm in Graphics.
The DTM is displayed.

[ Note: To see all the steps performed in this section, run 3a_road_cut_dtm.tcl. You need to click

Apply on any forms presented.

Task: Calculate road cut volume

Click Reset graphics E
Open road_cut.dtm in Graphics.
Open topo.dtm in Graphics.

e S .
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Calculating road design volumes Task: Calculate road cut volume

5. Enter the information as shown, and click Apply.

i '
Intersect DTMs for line of contact ﬁ

Define First DTM

Location road_cut -
Object ID [ -

Trisolation ID |4 -

Define second DTM

Location bopo -
Object ID |4 -

Trisolation ID |4 -

Define the output File

Location road_cuk_boundary -

String number |1

| o4 Apply || 3¢ Cancel |

L -

6. If prompted, click Yes to overwrite the file.

i ™
Verify creation of file ﬁ

& You are about ko overwrite the file:

road_cut_boundary.str

Select YES to overwrite the file or MO to cancel this operation.

(o Yes) [ No)
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Task: Calculate road cut volume

7. Choose Surfaces > Volumes > Net volume between DTMs.
8. Enter the information as shown, and click Apply.

Surface to surface DTM volumes

=)

Skring number

Mumber of DTMs far volume

(") An upper surface DTM anly

@ Upper and lower DTM surfaces

Define first DTM with object and trisolation

Laocation kopo -
Object ID [ -
Trisolation ID :1 - ]
Define second DTM with object and trisolation
Location road_cutk -
Object ID 1 -
Trisolation ID :1 - -
Define the boundary string
Use a boundary string
Location road_cut_boundary -

1

Quality parameters for volume calculations
i@ Do not use any quality parameters
(71 Use 1 quality parameter

(71 Use 2 quality parameters
Define reporting parameters
Decimals |0
Density  |2.000
[] Detailed repart
[ Report by elevation

Range

|« Apply

][ o4 Cancel ]

9. Enter the information as shown, and click Apply.

-

L

Define rezult files for DTM volumes

Define the report ko be created
Location road_cut
Repart filz Farmat .not -

[ Save results to new boundary string file

Location

[

= Apply ][ 3¢ Cancel ]

10. Enter the information as shown, and click Apply

Surpac™ 6.6.1

-

Save a modified DTM

5]

™ save the modified DTM

Location

[ = Apply ][ 3 Cancel ]
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Calculating road design volumes Task: Calculate road fill

The road cut volume report is displayed.

VOLUME BETWEEN DTM SURFACES

Upper surface: topo.dtm

Upper surface object ID: 1
Upper surface trisolation ID: 1
Lower surface: road_cut.dtm
Lower surface object ID: 1
Lower surface trisolation ID: 1

Boundary Tile: road_cut_boundary.str
Boundary string: 1

Mumber of segments: 13

Density: 2

Volumes
Segment 1:

{volume) O

({Tonnage) 0O
Segment 2:

(volume) 1270

({Tonnage) 2540
Segment 3:

(volume) 207157

(Tonnage) 41437G5
Segment 4:

(volume) 1

{Tonnage) 2
Segment 5:

(volume) O

{Tonnage) 0O
Segment &:

(volume) 263011

{Tonnage) 526021
Segment 7

{volume) 128661

({Tonnage) 257322
Segment 5:

{volume) &&65

(Tonnage) 13339
Segment 9:

{volume) 336417

(Tonnage) &725834
Segment 10:

(volume) 1417

({Tonnage) 2834
Segment 11:

(volume) 378128

(Tonnage) 756256
Segment 12:

(volume) 414220

{Tonnage) 828440
Segment 13:

(volume) 3249

{Tonnage) &398
Total: 1737331

Page 1 of 1

[# Note: To see all the steps performed in this section, run 3b_road_cut_volume.tcl. You need to
click Apply on any forms presented.

Task: Calculate road fill

Click Reset graphics E
Open final_road_outline.str in Graphics.

Click the Design string M button on the Status bar.
Enter the information as shown, and click Apply.

Hw Ne
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Set the design string number ﬁ

Skring number |10

[ w4 Apply ][ 3¢ Cancel ]

5. Click the Design slope 2:000 angle| button on the Status bar.
6. Enter the information as shown, and click Apply.

-

Set the design gradient

=

Units

Gradient
Angle units
angle
percentage

ratio 1 in

i@ angle () percentage

-40

decimal degrees
-40

—B3.51

—1.152

("1 inx" ratio

[ @Apply ][ o Cancel ]

L

7. Choose Edit > Segment > Expand/Contract.

8. Click the string.

9. Enter the information as shown, and click Apply.

-

L

Expand or contract a segment

==

By

(@) Distance

Offset amaounk |250

Positive values will expand and negative values
will contract, regardless of whether the segment

is clockwise or anti-clockwise.

(") Percentage

[ o Apply ][ 3¢ Cancel ]

The expanded string is displayed.

8
[

10. Click ESC.

Surpac™ 6.6.1
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Task: Calculate road fill
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Calculating road design volumes

Task: Calculate road fill

11. Choose Display > Strings > With string numbers.
12. Enter the information as shown, and click Apply.

-

Drawing

S

Draw Strings
Layer name

String range

Seqg range

Seg pnk range
Desc field number

Text Alignment
Position of text in segment

:Final_rnad_nutline.str -
di -
- =

(") All points @) First point () Centroid

[ -@?Apply ][ o Cancel ]

L

The road outline with string 8 and string 10 displayed.

Surpac™ 6.6.1

P

10
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Calculating road design volumes Task: Calculate road fill

13. Choose Edit > String > Clean.
14. Enter the information as shown, and click Apply.

- Y
Clean string ﬁ

Function

(") Closure

() Cross-overs

i@ Duplicate Paint

(") Duplicate Segment
() Minimurn Area

(7 Minirmurm Paints

(7 Spikes
Action () mark (@ remove () warn
Target () layer (@) string () segment

Minimurm trap distance |0

Maximum krap distance |1

Measure distances and angles in - @ 20 space () 3D space

| = Apply || 3 Cancel |

15. Click string 10.
16. Choose Edit > String > Clean.
17. Enter the information as shown, and click Apply.
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Calculating road design volumes Task: Calculate road fill

i ™y
Clean string ﬁ

Function

i) Closure

i) Cross-overs

() Duplicate Paink

() Duplicate Segment
() Minimum Area

() Minimurn Poirks

@) Spikes
Ackion () mark @ remove () warn

Trap anglz |5 degrees

Target segment

Measure distances and angles in - @ 20 space () 3D space

[ oy Apply ][ 3¢ Cancel ]

18. Click string 10.
19. Choose Edit > String > Clean.
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Calculating road design volumes

20. Entertheinformation as shown, and click Apply.

Task: Calculate road fill

-
Clean string

S

Function

i) Closure

i@ Cross-overs

() Spikes

Target

Cross-over bype

(") Duplicate Paink
(71 Duplicate Segment
(7 Minimum Are3

() Minimurn Poinks

Action (@ mark () warn
(7 layer @) string

(7 breakdine @) all

Measure distances and angles in - @ 2D space

() segment

(7 3D space

[ @?Apply ][ & Cancel ]

21. Click string 10.

22. Click Save H

23. Entertheinformation as shown, and click Apply.

s

-

Save File ﬁ

Layer Mame final_road_outline.str
Filename road_Fill -
Ouktpuk Format Type _Surpac Skring Files - |
Extension |.skr -
Options. ..
Purpgse DTMISDM Options

Skring Range Force solid validation on save

File Format @) text Farce rigid backwards compatibility

() binary

Save styles [
Styles file name B5I_STYLES:styles.ssi
[ o Aonly ] [ Cancel ]
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Calculating road design volumes Task: Calculate road fill

24. Choose Surfaces > DTM File functions > Create DTM from string file.
25. Enter the information as shown, and click Apply.

Create a DTM from a string file Iﬁ

Define the string file

Location road_fill -
ObjectID |1
Object name

Define ather parameters
Common point check distance |0.0050
Skrings ko ack as break lines
[] Any spot height strings

Spaot height string range
Perform break line test

Interpolate additional points
Point interpolation distance |50

Define the boundary string ko clip the DTM
Would vau like ta clip the DTM to a boundary after creation?

Location road_fil -
Skring 10

@ Retain triangles inside boundary

(71 Retain triangles outside boundary

[ o Apply H ¥ Cancel ]

L &

The road fill log report is displayed.

DT formed from : road_fill.str

DTM File ! road_fill.dtm
Object ID H |

Number of Triangles : 3135

Maximum/Minimum E : 20299.40% / 17703.258
Maximum/Minimum M : 58115.447 / 56335, 884
Maximum/Minimum Z : 5368.645 / 4892.694
Strings to act as breaklines @ Y

Perform breakline test : ¥

Point interpolation distance : 50

Common point check distance : 0.005

[£ Note: To see all the steps performed in this section, run 3c_road_fill_dtm.tcl. You need to click
Apply on any forms presented.
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Calculating road design volumes Task: Calculate road fill volume
Task: Calculate road fill volume

Click Reset graphics E

Open road_fill.dtm in Graphics.

Open topod4fill.dtm in Graphics.

Choose Surfaces > DTM File functions > Line of intersection between 2 DTMs.
Enter the information as shown, and click Apply.

vk wnN e

Intersect DTMs= for line of contact @

Define First DTM
Location road_Fil -
Object ID |4

Trisolation ID [
Define second DTM

Location Fopodfil -
Object ID |4

Trisolation ID [
Define the output file
Location road_fill_boundary -

String number |1

| o apply || 3 Cancel |

e A

6. Choose View > Surface view options > Hide triangle faces to hide the face attributes.
7. Dragroad_fill_boundary.str into Graphics.
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Calculating road design volumes Task: Calculate road fill volume

8. Choose Edit > String > Clean.
9. Enter the information as shown, and click Apply.

i ™y
Clean string ﬁ

Function

i@ Closure

i) Cross-overs

() Duplicate Paink

() Duplicate Segment
() Minimum Area

() Minimurn Poirks

(7 Spikes

Action () allow all (7 close all @) delete open () open all

Measure distances and angles in - @ 20 space () 3D space

[ oy Apply ][ 3¢ Cancel ]
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Calculating road design volumes Task: Calculate road fill volume

10. Click the string.
11. Choose Edit > String > Clean.
12. Enter the information as shown, and click Apply.

f '
Clean string ﬁ

Function

i) Closure

i) Cross-overs

(") Duplicate Paoink

() Duplicate Segment
i@ Minimum Area

() Minimum Points

() Spikes
Action () mark @ remove () warn

Minimurn area | 100 i@ absolute () signed

Targetl segment

Measure distances and angles in - @ 2D space () 3D space

[ ﬁ?ﬁpply ][ &% Cancel ]
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Calculating road design volumes Task: Calculate road fill volume

13. Click the string.
14. Choose Edit > String > Clean.
15. Enter the information as shown, and click Apply.

f '
Clean string u

Function

(7 Closure

() Cross-overs

i@ Duplicate Paink

(") Duplicate Segment
() Minirmurn Area

(7 Minirmurm Points

(7 Spikes
Action () mark (@ remove () warn
Target () layer (@) string () segment

Minimurm krap distance |0

Maximum krap distance (0.5

Measure distances and anglesin () 2D space @ 3D space

[ @yﬁPF‘"&' ][ annceI ]

16. Click the string.
17. Choose View > Surface view options > Hide triangle faces to display the face attributes.
The DTM is displayed.

L.

18. Click Save H
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Task: Calculate road fill volume

19. Enter the information as shown, and click Apply.

-

Save File

Layer Name road_fill_boundary, skr
Filename road_fill_boundary
Cuktpuk Format Type | Surpac String Files

Extension |str -

Options. ..

Purpose
Skring Range
Filz Farmat &) paxt

(71 binary

Save styles [

Skyles file name

DTM/30M Opkions
Farce solid validation on save
Force rigid backwards compatibility

[ @)Apply ][ o Cancel ]

L

20. Choose Surfaces > Volumes > Net volume between DTMs.

21. Entertheinformation as shown, and click Apply.

Surface to surface DTM volumes

Mumber of DTMs far volume

@ Upper and lower DTM surfaces

Define first DTM with object and trisolation

Location road_Fill
Object ID [ -
Trisolation ID |4 -

Define second DTM with object and trisolation

Laocation kopo
Object ID [ -
Trisolation ID :1 - ]
Define the boundary string
Use a boundary string
Location road_fill_boundary

String number |1

(") An upper surface DTM anly

Quality parameters for volume calculations
| (@ Do not use any quality parameters
(71 Use 1 quality parameter
(71 Use 2 quality parameters
Define reporting parameters
» | Decmals 0
Density  |2.000
[] Detailed repart
[ Report by elevation

Range

[ @)Apply ][ o4 Cancel ]

Surpac™ 6.6.1
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22. Entertheinformation as shown, and click Apply.
r

Task: Calculate road fill volume

Define rezult files for DTM volumes

Define the report ko be created
Location road_Fill_volume

Report file format .nat

-

;;E Save results to new boundary string File

Location

L

[ =y Apply ][ 3¢ Cancel ]

23. Entertheinformation as shown, and then click Apply.

-

Save a modified DTM

5]

™ save the modified DTM

Locakion

[ ey ] (K Concsl ]

Surpac™ 6.6.1 Page 79 of 80

Road Design



Calculating road design volumes

The road fill volume report is displayed.

Task: Calculate road fill volume

VOLUME BETWEEM DTM SURFACES

Upper surface: road_fTill.dtm
Upper surface object ID: 1
Upper surface trisolation ID: 1
Lower surface: topo.dtm

Lower surface object ID: 1
Lower surface trisolation ID: 1

Boundary Tile: road_fill_boundary.str
Boundary string: 1
Number of segments: 13

Density: 2
volumes
Segment 1:
(volume) 3292093,38
(Tonnage) 7584186.76
Segment 2:
{volume) 1&15.00
(Tonnage) 3229.99
Segment 3:
{volume) &247.39
(Tonnage) 12494.79
Segment 4:
(volume) 190369.49
(Tonnage) 280738.98
Segment 5:
(volume) 1744.72
(Tonnage) 3489.43
Segment &:
(volume) 1798.76
({Tonnage) 3597.52
Segment 7:
(volume) -681.71
{Tonnage) -1363.41
Segment 5:
(volume) 217.21
(Tonnage) 434.43
Segment 9:
(vVolume) 15233.432
{Tonnage) 3046&.85
Segment 10:
(volume) 11&0382.00
({Tonnage) 2320764.00
Segment 11:
{volume) 201.52
{Tonnage) 403.05
Segment 12:
(volume) 1473.06
(Tonnage) 2946.12
Segment 13:
(volume) 12131.43
(Tonnage) 24262.86

Total: 1782525.65

[# Note: To see all the steps performed in this section, run 3d_road_fill_volume.tcl. You need to click
Apply on any forms presented.
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