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1“ Horizontal Alighments

CHAPTER OBJECTIVES

In this chapter, you will create and store horizontal chains using Graphical Coordinate Geometry tools
as well as the component tools within the Horizontal Alignment Generator.

GRAPHICAL COORDINATE GEOMETRY

INTRODUCTION

Graphical Coordinate Geometry is a tool that allows the user to store coordinate geometry elements
into the COGO database (GPK file) graphically. Points, curves, lines, spirals, chains, and parcels can
be stored, modified, or deleted. The COGO elements can be manipulated by key-in or a click of the
mouse and are stored directly into the COGO database.

Note Graphical Coordinate Geometry does not read the exclusive MicroStation graphics.

ACCESSING

Graphical Coordinate Geometry is not accessed from Project Manager. It can be invoked by
selecting Applications > GEOPAK ROAD > Geometry > Graphical Coordinate Geometry or by
selecting the Graphical COGO icon from the GEOPAK ROAD tool frame.

Road H
7 £

+ 4
my

!
b

Note A session of COGO must be active.

After Coordinate Geometry is activated and Graphical COGO is selected, the main COGO tool box
will appear as shown below.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Store Elements

STORE ELEMENTS

The Store Elements tool box contains eleven icons.

| P 0 0 e o P

As elements are stored, the visualization parameters in the SMD file (as defined in the user
preferences) are utilized. This assumes that the temporary or permanent visualization is activated. If no
visualization is active, no elements are visualized.

&

When a Store Element command is selected, the Tool Settings dialog opens to allow the user to enter
data as shown below.

Store Elements ]
CEEEENEEEEE
ES[DIE Point M= E3

...... - [EPLTSRS

Eoordinat;es: Cartesian vI
[ ¥/Easting: Im
[ Y#Northing:w
[ Elevation: IDEII:I—

The Store Elements commands are detailed in the following table.

1 Store a Point

The Store a Point tool enables the user to store points utilizing either Cartesian
coordinates (X, y, z or N, E, Z) or Curvilinear (station, offset, elevation).

//‘ Store Equally Spaced Points

The Store Equally Spaced Points stores a user-defined number of points between
two previously defined points or any two data points. A line drawn between the
two previously defined points is not necessary.

* Locate Point

The Locate Point command stores a point based on the distance and direction from
a previously defined visualized point.

/ Store Line From Existing Points
The Store Line from Existing Points utilizes two previously stored points to store a
line.

/ Store Line By 2 Points

The store line by two points command requires two new points, rather than existing
points. The command stores the line and the new points, utilizing the "next"
available point and line names.

N Store Tangent Line
The Store Line Tangent To Element tool stores a line and its two endpoints in the
coordinate geometry database.

. Store Curve By 3 Points

The Store Circular Curve by Three Points tool stores a circular curve (using chord
definition). The stationing is set to 0+00 at the P.C. The Radius can be manually
typed in or defined dynamically.

’ Copyright © 2006 Bentley Systems, Incorporated Do Not Duplicate
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Modify Elements

MoDIFY ELEMENTS

&

o

Store Curve By Center

This tool enables the user to store a circular curve by defining the center point,
radius, and sweep angle.

%]

Store Tangent Curve Constrained

The Store a Constrained Tangent Curve tool places a curve tangent to the specified
curve or line.

N

Store Tangent Curve Unconstrained

The Store an Unconstrained Tangent Curve tool places a curve through a specified
point tangent to the specified curve or line.

Store Tangent Spiral

The Store Transition Spiral tool quickly places and visually modifies spirals based
on an initial line or curve.

A | B A A D]

s

When a Modify command is selected, the Tool Settings dialog opens to allow the user to enter data as

shown below.

£ Extend Plan Element [HI[E E3

™ Mew Segment

The Modify Elements commands are detailed in the following table.

[}

Partial Delete

The Partial Delete tool enables the user to delete part of a COGO line or curve,
creating two separate elements.

Extend Plan View Element
The Extend Plan View Element tool can extend or shorten any COGO element.

B
=

Trim Elements

The Trim Elements tool trims numerous elements to their intersection with another
element.

x|

Intersect Elements

The Compute Intersection of Two Element tool stores a new point by trimming or
extending one element to its intersection with another element. Note the two
elements remain intact.

Extend Element to Intersection

The Lengthen or Shorten an Element tool works functionally the same as its
MicroStation counterpart.

Extend Elements to Intersection

The Lengthen or Shorten Both Elements tool works functionally the same as its
MicroStation counterpart.

Construct Circular Fillet

The Construct a Fillet Between Two Elements tool works functionally the same as
its MicroStation counterpart and stores a circular curve between two elements.

1/10/2008
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Manipulate Elements

Construct Chamfer

The Construct a Chamfer Between Two Elements tool works functionally the same
as its MicroStation counterpart and stores a line between two elements. Both the
line and two new endpoints are stored in coordinate geometry.

Fe

Cut Element
The Cut Elements into Smaller Elements tool cuts elements into segments.

MANIPULATE ELEMENTS

COGO B
ii.l )
& )

M anipulate Ele...

@ 10 ]

When a Manipulate command is selected, a sub pallet will appear to allow the user to enter data as

shown below.

EMD\FE Plan Element !E[E ‘

Move Plan View Element

The Move a Plan View Element enables the user to move an element or to make
copies.

Rotate Plan View Element

The Rotate Plan View Element rotates the selected element about a user-defined
point. The Angle may be manually entered and locked, or dynamically changing.

Copy Parallel
The Copy Parallel tool works functionally the same as its MicroStation counterpart.

Delete Element
When using the Delete Element tool, no tool settings dialog opens.

Select and accept the element to be deleted. The element is removed from the
coordinate geometry database. This tool works with a MicroStation selection set if
present.

Warning There is no undo for this command.

&

1/10/2008
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Groups

GROUPS

3

When a Group command is selected, the Tool Settings dialog opens to allow the user to enter data as
shown below.

Groups E3|
=Y
£ Store Chain M= B3
Id: | CHM1
Begin Station: |D+DD.EIEI

Opposing Element: _Transpose vI
tdaw Gap: ID.DDDDDD

The Groups Commands are detailed in the following table.

S Store Chain

The Store Chain command works in the same manner as the MicroStation
Automatic Create Complex Chain with the additional benefit that the chain is
automatically stored in the COGO database.

S\ Store Parcel

The Store Parcel tool enables the user to store parcels, takings, easements, and
other types of right of way features. It is very similar to the Store Chain tool with
many of the same options.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Graphical COGO

LAB EXERCISE: GRAPHICAL COGO

0

> STORING AN ALIGNMENT

1/10/2008

Open the MicroStation file c:\data\geo\vdot\road2\60843\alignments.dgn.

2. Attach the saved view ALIGNI.
3. We will attempt to store the alignment shown below.

o

014
CUR2

g3

D12

CUR

. jown
| p1ow

Access Project Manager and open the project 60843. (Select the user Mary to access).

Select the Graphical Coordinate Geometry tool by selecting Applications > GEOPAK
Road > Geometry > Graphical Coordinate Geometry.

Select Permanent Visualization on the main COGO dialog.

From the Elements pulldown select Next Available Settings.
Foint
Line
Curve

- v w v

Spiral

-

Chain
Parcel 3

Frofile 4

Mest Available Settings

Copyright © 2006 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Graphical COGO

8. Enter the settings as shown below.

%'7 Paint: W
¥ olne [0
W Cuwe [CORT |
|7 Spiral: IS'I—

Chair: IEHN1—

Parcel: IF'.t’-‘-.FH—

Profile: IF'FHF1—

Apply |

9. From the Graphical COGO tool box tear off the tool bar for Store Elements and click on the
Store a Point option.

B A AN Dl A @

10. Locate point D1010 at station 119+30.36 at a zero offset.
& Store Point M= B3

Coordinates:  Curvilinear "I
Chain ld: [MAINCNE =] [¥
¥ Station: IW
¥ Offset: IDEII:I—
[ Elevation: [000

11. Select the Locate Point option and locate point D1011 at the bearing and distance shown
below.

< X

&

Bearing S 7239 19.69 W
Distance 17.29

% Locate Point M=
Id: | 10711

W Distance: [17.29
¥ Direction: Im
[T Offset: I—
[T Slope [

12. Use the Store Tangent Curve Constrained tool to place a curve using the settings below.

gﬁlnle Tangent Curve Co_.. [H[El E3

¥ Fadius: |1DD.DD
W Length | [1271E

13. Select the Store Tangent Line tool to place a line with the bearing and distance shown
below.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Graphical COGO

£ Store Tangent Line M= E3
ld: | L2

v dngle IS 0°12'1.60"E

v Length: [23116

Truncate: Mone v|

14. Use the Store Tangent Curve Constrained tool again to place a curve with the settings
below.

gﬁlnle Tangent Curve Co_.. [H[El E3
Id: |CUH2
¥ Radius: [1200.00
W Length | [17632

15. Finally, use the Store Tangent Line tool to place a line with the bearing and distance shown
below.

2 Store Tangent Line M= E3
Id: | L3

W Angle [5 & 145055 W

| Length: [15665

Trncate: Mone -|

16. Now that all of the points, curves and lines have been stored we will store the chain in
coordinate geometry. From the Graphical COGO tool box click the Store Chain tool.

e

17. Store the chain using the information shown below.

ESture Chain M= 3

Id: |CHN'I
Begin Station: |1D+DEI
Oppozing Element:  Create vI

 [0.100000]
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Lab Exercise: Graphical COGO

0

1/10/2008

18. You should now have a chain matching the description below. Describe the chain and
compare to the report.

File  Edit Element “iew Toolz

ol 1+ || @l (el )l ] o D] ] 190 ] Pl e

Permanent Yisualization vII OFF [Feature] j Browse | 9912 Vl 9°9'9.12 v| <4 |LI LI >3 |
; i [ DESCRIBE CHAIN CHN1 j
Point De0O0 N 306.961.77 E 3.874,571.08 Sta 10+00.00 =]
Course from De000 to D1011 5 72° 39" 19.69" W Dist 17.29
Point D1011 H 306,956 .61 E 3,874,554 .57 Sta 10+17 .29
Course from D1011 to PC CUR1 S 72° 38' 56.50" W Dist 0.00
Curwve Data
. — ¥
Curve CUR1
P.I. Station 10+51.10 W 306.934.61 E 3.874 484 .12
Delta = 72 B1' 26.33" (LT) [%
Degres= = £7° 17" 44 81"
Tangent = 73.80
Length = 127 .16
Radius = 100.00
External = 24.29
Long Chord = 118 .76
Mid. Ord. = 19.54
FP.C. Station 10+17.29 W 306.956.61 E 3.874 G554 57
FP.T. Station 11+44 .45 W 306.860.81 E 3.874, 484 38
C.C. H 306.861.16 E 3.874 584 38
Back =5 72* 39' 19.69" W
Ahead =5 0° 12' 06.64" E
Chord Bear =5 36° 13' 36.52" W
Course from PT CUR1 to D1012 W 0° 11' 59.91" W Dist 0.00
Point D1012 H 306.860.81 E 3,874,484 38 Sta 11+44 . 46
Course from D1012 to PC CUR2Z S5 0° 12' 01.60" E Dist 231.16
Curwve Data
. — ¥
Curve CURZ
F.I. Station 14+64.25 W 306.541.02 E 3,874,485 .50
Delta = 8° 26' 52.03" (RT)
Degree = 4 45" 28.73"
Tangent = 88.63
Length = 176.93
Radius = 1.200.00
External = 3.27
Long Chord = 176 .77
Mid. Ord. = 3.26
F.C. Station 13+75.62 N 306.629.65 E 3.874.485.19
FP.T. Station 15+52 .55 N 306.453.31 E 3.874.472.79
C.C. H 306,.625.45 E 3,873,285 20
Back =5 0° 12' 01.60" E
Ahead =5 8° 14' &0.42" W
Chord Bear = S 4° 01" 24.41" W
Course from PT CURZ to D1015 S 8° 14' 50.59" W Dist 196.65
Point D1015 H 306.258.70 E 3,874,444 B8 Sta 17+49 .20
Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Horizontal Alignment Generator

HORIZONTAL ALIGNMENT GENERATOR

INTRODUCTION

ACCESSING

&

The Horizontal Layout tools enable the user to create or modify horizontal geometry (using numerous
tools) including placing spirals, curves, tapers, specified bearings and curves, complex ramp loops and
connectors, and all using user-defined parameters.

Note A session of COGO must be active.

Clicking Horizontal Alignment from the Road Project: Road1.prj dialog within Project Manager
opens the tool frame shown below.

£ Horizontal Alignment Generator [HJEl E3

File Design Tablez Toolz

When File > Preferences is selected, the Preferences dialog appears and allows the user to set certain
preferences.

& Prelerences M= B3

Line Element : I:
Curve Element : I:
Spiral Element I:

Caonstruction Line : Ii
FI Alignment Dizplay

FI slignrment Design Lelzeleeelns AU

Farameter Formatz Grouping : _Graphic Group vI

Dynamic Increments

Element Symbology
COGO Element Mames
Curve Design Tables
Spiral Degign T ables
Turning Paths

i i
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Lines / Curves Tools

The Design Tables option allows the user to set up design tables for Symmetrical 3 Centered Curves,
Asymmetrical 3 Centered Curves, Symmetrical Taper Curves, Asymmetrical Taper Curves, and Spiral
Curves. These files are stored in an ASCII format.

g Horizontal Alignment Generator  [I[E] B3
Fil= | Degign Tables  Tools

Symmetrical 3 Centered Curve

Asymmetrical 3 Centered Curve
Symmetrical Taper Curve
Azymmetrical Taper Curve

Spiral Curve

The Tools option allows the user to open the Main dialog or any of the dialogs needed to store a
horizontal alignment.

£ Horizontal Alignment Generator [ [

File Design Tables | Tools
fdain

Lines / Curves
LCurve Combinations
Shpiral Combinations
Complex Tranzitions
Alignment

Manipulate

Values within the dialogs dynamically change simultaneously with dynamic graphic modifications.

Note Spiral and compound curve commands do not support dynamic manipulation.

LINES / CURVES TooOLS
Lines / Curves x|

D e B

The Lines / Curves commands are detailed in the following table.

/ Store Line By 2 Points
The store line by two points command generates two new points and a new line. The
command draws the line and the new points.

>‘x Store Tangent Line
The Store Tangent Line tool stores a line and its two endpoints in the coordinate
geometry database.

™y Store Curve By 3 Points

The Store Circular Curve by Three Points tool stores a circular curve (using chord
definition).

Store Curve By Center

This tool enables the user to store a circular curve by defining the center point, radius,
and sweep angle.

L Store Tangent Curve Unconstrained

The Store an Unconstrained Tangent Curve tool places a curve through a specified
point tangent to the specified curve or line.

= Place Simple Curve
This tool enables the user to store a circular curve. Options include offsets, truncate,

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate

1/10/2008 1-11



Curve Combinations Tools

and the ability to modify once the first curve is displayed.

"

Place Simple Transition

This tool enables the user to draw a transition element between two arcs. Options for
the Transition element include: Tangent, Curve, or Spiral. As the Transition option
is changed, the dialog dynamically changes to reflect the selection.

CURVE COMBINATIONS TOOLS

Curve Combinations E

fﬁfj [

The Curve Combinations commands are detailed in the following table.

Place Turning Paths
This tool enables the user to draw turning paths.

Place Compound Curves
This tool enables the user to draw a compound curve between two elements.

Place Three Centered Curves

This tool enables the user to draw a three-centered curve between two elements. The
Design Vehicles group enables the user to select the desired vehicle, based on the
data from files stored in the User Preferences.

Place Taper Curves

This tool enables the user to draw taper curves between two elements. The Design
Vehicles group enables the user to select the desired vehicle, based on the data from
files stored in the User Preferences.

Place Reverse Curves

This tool enables the user to store reverse curves between two elements. An option is
supported for an intermediate user-defined Tangent Length.

SPIRAL COMBINATIONS TOOLS

@lﬂ%l jlooléo

Place SC Tangent To Line
This tool enables the user to store a spiral / curve combination tangent to a line.

Place ST Tangent To Curve
This tool enables the user to store a spiral / tangent combination tangent to a curve.

Place SC Tangent To Curve

This tool enables the user to store a compound spiral / curve combination tangent to a
curve.

Place SCS (Intersecting Elements)

This tool enables the user to store a spiral / curve combination tangent to a line. The
Design Table enables the user to select the desired Design Speed / Lanes and Degree
based on the data from files stored in the User Preferences.

&5

Place STS (Disjoint Curves)

This tool enables the user to store a spiral tangent spiral combination tangent between
two elements.

&

1/10/2008
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Complex Transitions Tools

e Place SCS (Disjoint Curves)

This tool stores a spiral curve spiral combination between two curves. Note the tool
also works with overlapping curves. The Design Table enables the user to select the
desired Design Speed / Lanes and Degree or Radius based on the data from files
stored in the User Preferences.

CoMPLEX TRANSITIONS TOOLS

> Place Complex Ramp
sy This versatile tool enables the user to draw simple to complex ramp geometry.
b Place Ramp Connector
This versatile tool enables the user to draw simple to complex ramp connectors,
with a variety of options.
ALIGNMENT ToOLS
=
i
'Hl Place Dynamic Alignment
' The first Alignment tool is used to place a dynamic alignment. You initially select
and accept a beginning element. By moving the cursor, the length of curve and
dynamic ahead element change. Continue placing data points to create curves and
intermediate tangents. At any time during the process, the Entry Radius may be
changed. Any subsequent curves are placed with the revised Radius.
| Place PI Alignment
' The second Alignment tool is used to place a PI based alignment.
S Store Chain
| — The third Alignment tool is used to store a chain comprised of graphical elements.

This works similar to Automatic Create Complex Chain, while the chains are
automatically being stored into the COGO database file.

MANIPULATE TOOLS

R R P

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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s Move Plan View Element

The Move a Plan View Element enables the user to move / translate an element or
to make copies.

Rotate Plan View Element

&
i The Rotate Plan View Element rotates the selected element about a user-defined
point. The Angle may be manually entered and locked, or dynamically changed.
5 Extend Plan View Element
The Extend Plan View Element tool can extend or shorten any element.
Egi Delete Element
When using the Delete Element tool, no tool settings dialog opens.

Select and accept the element to be deleted. The element is removed from the
coordinate geometry database. This tool works with a MicroStation selection set if
present.

Warning: there is no undo for this command.

LAB EXERCISE: GRAPHICAL COGO & HORIZONTAL ALIGNMENT GENERATOR

> STORING AN ALIGNMENT

1. Open the MicroStation file c:\data\geo\vdot\road2\60843\alignments.dgn.

Attach the saved view ALIGN2.

Access Project Manager and open the project 60843. (Select the user Mary to access)
Access Graphical COGO and the Horizontal Alignment Generator.

Begin by locating point D1016 at station 76+91.40 on the MAINLNE at a zero offset.

ok~ wbd

Note Use Graphical COGO to locate the point

& Store Point M= B3

"3 CIN
Coordinates:  Curvilinear "I
Chainld [MAINLNE =] ¥
¥ Station: IW

I i0ffeet:  [0.00

™| Elevation: [0.00

6. Next from the Horizontal Alignment tools select the option Store Line by 2 Points and
enter the information shown below. The beginning point will be point D1016 that we
previously stored.

£ Store Line by 2 Points [HJE E3

I Angle: [NES 3021 49°E
W Length [673.08 |

7. Once the line has been placed select the tool to place a Dynamic Alignment from the
Alignments tool bar. Horizontal Alignment > Tools > Alignment

[ =

8. Begin by data pointing on the tangent line we drew in the previous step.

Copyright © 2006 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

9. Enter the information into dialog to control the placement of the alignment.

E Place Dynamic Alignment M= E3

......... Tangent Length IDEIEI—E
| Eack Spitallengthe: [ommmmmme s B

Entry Flan:kf: IWE
W | Curve Length | [r3sz
[ Bhead Spiral Lenath: WE
[ Spial Exit Riadius: WE

10. Data point again to store the curve.
11. Now enter the tangent length to place the final tangent line.

I Tangent Length IE?H—E
| Eack Spitallengthe: [ommmmmme s B
Entry Radius : IWE
d ¢ Curve Length "I WE
[ Bhead Spiral Lenath: WE
I’% Sipinal Exit Hiadivs: WE

12. Data point to place the tangent.
13. Right click the mouse to exit the alignment.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

> STORING THE ALIGNMENT

1. Select the Store Chain tool from the Alignments tool bar.
Alignment _Ed|

i |1

2. Enter the information below and then data point on the alignment to store the chain in coordinate
geometry.

£ Store Chain M= E
id [ CHNZ
Begin Station: |1D+DD
Oppozing Element;  Create vI
MaHGap:|&1DUDDD

3. Review the chain description in coordinate geometry.

g[innldinate Geometry Johbh: 101 Operator: mw

Fil= Edit Element “iew Toolz

+:* b ¥ Redefine  Permanent Visualization v"EIFF [Feature] J BfDWSBl 3912 vI 9794912 vI <_|< _I_I

i|

Chain CHHZ contains:
D1019 CUR C2 Dloz2

Beginning chain CHHZ descripticon

Point D1019 H 302,915 .56 E 3.875.834 .80 Sta 10+00.00
Course from D1019 to PC C2 N 69° 30" 21.49" E Dist 679 .06

Curve Data

e ————— 3k
Curve C2
F.I. Station 17+866.03 H 303,183.75 E 3,876,552, 34
Delta = e o2 25.12" (LT)
Degres = 2* B3' 59 Q3"
Tangent = a5 .97 EE
Length = 173.82
Radius = 1,975.90
External = 1.91
Long Chord = 173 .76
Mid. Ord. = 1.91
P.C.  Station 16+79 .06 H 303,153.30 E 3,876,470.88
F.T. Station 18+52 .88 H 303,221.24 E 3,876,630.81
c.C. H 305,004,158 E 3,875,779.10
Bacl =N 69" 30' 21.49" E
Ahead =N 84° 27' B6.37" E
Chord Bear = N 667 59' 08.93" E
Course from PT C2 to D1022 W g4° 27' EBg. 37" E Dist 57.11
Point D1022 H 303,245 86 E 3,876,682 34 Sta 19409 .99

Ending chain CHNZ description

K I—
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

&

4.

1/10/2008

REVERSE CURVES

Select the Copy Parallel tool from the Graphical COGO tool bar and copy the tangent portion of
CHN2 100’ to the left side.

gl:opy Parallel M= E3
Id: |L8
I¥| Distance: [100.00

Next select the Place Reverse Curves from the Curve Combinations tool bar.

Curve Combinations E

Enter the radius information in the dialog shown below and select the 2 tangent lines. Be sure to
truncate the correct tangent.

[ Lengh ¥ [33801 5
Entry Radius : IWE
Canaent Lenathe [OOIOOOI s
Exit R adius : IWE

™ Loop (Exsterior Construction]

Tmncale & Back |

Change the truncate option to Ahead and repeat the process tying into the curve on the original
alignment CHN2.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

&

5. You should end up with a detour similar to the one shown below.

1/10/2008

Use the Store Chain tool to store the chain into coordinate geometry.

£ Store Chain M= E

Id: |CHN3
Begin Station: |1D+DEI
fpposing Element: Transpose 7|

b aw Gap: I 0.100000

Copyright © 2006 Bentley Systems, Incorporated
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

> COMPLEX TRANSITIONS
1. From the MicroStation dropdown menu select Utilities > Saved Views.
2. Select ALIGN3 then click Apply.
3. Dismiss the Saved Views dialog by clicking the X in the upper right corner.
4. Select the Preference pulldown and set the Element Names as shown below.
E Preferences M= E3
Eateanlé I
Element Symbalagy W Save as COGO Elements

COGO Element Mames

Corve Design Tables Beginning Element Mames

Spiral Degign T ables ¥ Faint: [RAMPAT

Turning Paths

Pl sligrment Display W' Line: [RAMPA
Fl alignment Design W Curve: [RAMPE

Farameter Formats

Dynamic Increments W Spiral: IHAMP'&

5. Select the Tools > Complex Transitions pulldown to access the following menu bar.

6. Select the first of the two icons to access the Place Complex Ramp dialog. Populate the dialog as
shown below.

E Place Complex Famp M= E3

— Back Element[s]

¥ Back Dffset: [ 24.000000 |
| Taper Lenath: [ommmmn. | B Fatia: [moommm. =
v Spiral | Length | [Tooooot B fedie [E00000 B

Intermediate Curve Radius : IEDD.DDDDDE Eﬂ

~ Ahead Element[z)

W Spial ¥| Length | [100.0000 [ Fedue [T0ooomo B4
| Taper Lenath: [ommmmn. | B Fatia: [moommm. =
[V Ahead Offset: [12.000000 =

Tiuncate . None vI ™ Loop [Exterior Construction]

7. Use your cursor to ID chain MAINLINE with a datapoint, then issue another datapoint to accept
it.

8. Next, use your cursor again to ID chain WOLFTRAP with a datapoint. The ramp will now
dynamically visualize.

9. Issue a datapoint in the southwest quadrant to store the ramp as shown in the following diagram.
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

10. Change the toggle on the dialog to Loop (Exterior Construction).
E Place Complex Famp M= E3

~ Back Element[z)
| Back Offset - [24.000000 B4
| TraperLenath: IWE ki IWE
Iv! Spiral vI Length vI IWE Fadie: IWE

Intermediate Curve R adius : Imaﬂ
~ Ahead Element[z)
W Spisl ¥| Length | [100.0000 B Fedue [O00000 B
| Tapenlength: [mommnn) = Fetis: [Doomm ) =

[V Ahead Offset: [12.000000 =

Truncate : Mone Vl ¥ :Loop [Exterior Construction];
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

&

11. Using the technique in the previous steps place the loop in the SE quadrant of the intersection.

12. Close the Complex Transitions dialog.

@ N =V

4.

1/10/2008

Pl ALIGNMENT TooL

Attached the saved view ALIGN4.
Select File > Preferences form the main Horizontal Alignment tool bar.

Set the preferences for PI Alignment Display.
E Preferences M= E3

[Coegoy | e Navigaion

Element Symbology
COGO Element Mames

™ window Center

Curve Design Tables
Spiral Dezign T ables

Turning Paths
Pl Alighment Display .

= s w Diztance Label :
FI Alignment Design v -
Parameter Fomats ¥ Direction Label :
Dynamic Increments [  FlFoint Circle :

Fl Foint Badius

Next make the following settings for the PI Alignment Design.
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

& Preferences M= B3
Eateanlé I

Element Symbelogy W Superelevation Design
COGO Element Mames | SYperelevation Preferences Directory

Curve Design T ables | C:\Program Files\E entley\geopak 27 3\bin', gl
Spiral Diesign Tables Freference Selection : [english_ 1990 |+
Turning Paths _
Pl slignment Display & Selection: [4% e max hd
Pl Alignment Design Marmnal Crown % Slape - IW
Farameter Formatz .
Diynamic Increments Deesign Speed: IED'DD
Station Method © Restation from Beginning Station Vl
Note The path to the Superelevation Preference Directory may vary depending on location of

superelevation preferences.
5. Change the COGO Element Names to match the dialog below.
& Preferences M= B3

Eateanlé I

Elemert Syrmbalagy ¥ Save as COGO Elements

COGO Element Mames

Corve Design Tables Beqinning Element Mames

Spiral Dezign T ables W Paint: [D110

Turning Pathz )
Pl Alignment Display [ Line: I
Fl alignment Design W e 1 [C1

Farameter Formats

Dynamic Increments ™ Spial: |

6. Close the Preference dialog.
7. From the Tools pulldown select the Alignment tool.

¢ o £
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator

8. Click the middle icon to open the PI Alignment tool.

) == EEEE R EEEE
Fl = | Py | Station | Distance | Direction | Lz | Radius | Ls2 |Speed | & |
4| | |

9. Click the icon to Load Graphic Element To Table.
10. Data point on graphic and follow prompts to load.
11. This will place the geometry into the table for editing.

g Place Pl Alignment M= E
++ T -
Moo =) 8 4| Q| 28 28] 2 = | B | = <]
F| % | Pl | Station | Distance | Direction | et | Fradius | Lz2 |Speed |2 |
3875840.0470 3028987430 +00.00 0.0000 0.0000 0.0000 a0
2835169 S 72T AT 3548
3ETREES 9780 3023156660 1243352 0.0000 930.0000 0.0000 i 4.0..
428.9739 S E27 44511 W
3875143.4280 027616120 1741211 0.0000 0.0000 0.0000 a0
1] | 2

12. Click on the curve radius and change it to 1000°.
13. Click on the icon to save the alignment and key in the information below.

Save Chain As...
Chair - |DF|I£«N.L‘«_ALT_2

£ [70+00.00

0K I Cancel |

Begin Statio

14. Click OK.
15. Exit MicroStation.
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Lab Exercise: Graphical COGO & Horizontal Alignment Generator
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CHAPTER OBJECTIVES

Coordinate Geometry

In this chapter, you will create and store parcel data using Parcel Editor in COGO as well as
Graphical Coordinate Geometry tools.

INTRODUCTION

The Coordinate Geometry database file (*.GPK file) is comprised of stored geometric elements such as
points, lines, curves, spirals, chains, parcels and profiles. When COGO calculations are completed, the
results are stored in the binary database file, which is then utilized throughout the design process with
many other applications.

ACCESSING COGO

When Coordinate Geometry is started, the Start-Up dialog appears.

Project Mame: I

Job: I gl
Operator Code: I
Subject: |
ak | Cahicel |

Project Name

Name displayed on reports. This is an optional entry, with a maximum of 60
alphanumeric characters. If Project Manager is active, this field is populated
automatically.

Job Number

Identifies coordinate geometry database file and is a required field. The job number is a
maximum of three alphanumeric characters. If Project Manager is active, this field
populated automatically. This field is required.

Operator Code

Unique 2-character code which enables multiple users access to database file. The user’s
initials are suggested. Note this field is not required for single user access, but highly
recommended. If Project Manager is active, this field is populated automatically.

Subject

Description of coordinate geometry work (could relate to the project) with a maximum of
48 alphanumeric characters.

This field is optional.

After the dialog is populated and OK is clicked, the main coordinate geometry dialog is invoked.

Note

1/10/2008

0

If Project Manager is open the COGO login dialog will not appear.
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Coordinate Geometry Preferences

COORDINATE GEOMETRY PREFERENCES

Two options have been enhanced on the Feature Preference portion of Coordinate Geometry. The
preference dialog is now made up of four optional settings in addition to the smd selection. This dialog
can be accessed from Applications > GEOPAK Road > User Preferences. The options include:

e Apply Best Match feature
e  Use Shared Cells
e Plot Scale

e Point Label Redraw

£ Feature Preferences =] =]

Feature Database: | D:\win32apphgeopaks, B\binkdefault smd gl ﬂ
V¥ Apply Best Match Featurs Flot Scale: | 100.0000
[T Use Shared Cells Faint Label Fediaw: _Position by SMD Settings |

ak | Cancel |

The options for Use Shared Cells and Point Label Redraw add new functionality and control over
how features are displayed when storing or re-visualizing in COGO.

Using the Use Shared Cells option will place features identified by cells by using the shared cell
functionality of MicroStation.

The first time you place a cell with Use Shared Cells on, the shared cell definition (elements
comprising the cell) is stored in the DGN file in much the same way as it is stored in the cell library.
To place subsequent instances of the shared cell, the cell library does not need to be attached. In other
words, a shared cell can have many instances in a DGN but only one definition.

For an unshared cell, on the other hand, the library definition is stored in the DGN file each time the
cell is placed. Using shared cells can therefore be a way to reduce DGN file size. The reduction is
greatest in files with cells that have a large number of component elements and/or instances.

The use of shared cells is recommended for these reasons:

o Shared cells are faster to place and manipulate than unshared cells. The first time a cell is
placed in the DGN file, the cell library in which it is stored must be attached. If the cell is
placed as a shared cell, it is not necessary to have the cell library attached to place additional
instances of that cell.

e All instances of a shared cell in the DGN file are replaced when any instance of that shared
cell is replaced.

e  Shared cells usually reduce DGN file size, thereby improving performance.

POINT LABEL REDRAW

The Pont Label Redraw option that has been added to the user preferences allows control over how
point labels are displayed in relation to a point symbol when visualized or redrawn.

£ Feature Preferences I =]

Feature Database: | D:win32apphgeopaks. Shbintdefault smd SI ﬂ

™ Apply Best Match Feature Plot Scale: I 1000000

[ Use Shared Cells P b Pasition by SMD Settings
Pogition Relative o Symbol

ak | Cancel |
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Next Available Element

Position by SMD Settings - the label is drawn with parameters defined within the specified survey
database (SMD) when the map is redrawn.

Position relative to symbol — the user can move the point name, elevation, etc. using MicroStation
tools and if the data is remapped the labels will retain their same position relative to the point symbol
at the new mapped position.

NEXT AVAILABLE ELEMENT

In the main COGO dialog there is now an option to provide user input for the next available element
names. This is located under the Element pulldown.

E’Euuldinate Geometry Job: 1 Operator: (=] B

File  Edit | Element  View Toolz

Froint » s = == T
& (&l | & 2] 2o =)
; Curve » kable Yisualization v”DFF [Feature] j Ernwsel
Edit |£ Spiral 3

BIREE

Chair 3 j
Parcel 4
Profile 4

railable Settings

Once accessed the following dialog appears allowing the user to key-in the desired names to begin
storing COGO elements.

Paint: |1—
Line: IL'I—
Curye: IE'I—
Spiral: IS'I—
Chairi: IEHN1

Parcel: IF'.t’-‘-.FH—
i Prafile: IF'FHF1—

ExPANDED ELEMENT NAMES

A major enhancement to the coordinate geometry database is the ability to accept expanded element
names. Each element type in coordinate geometry will now accept up to 15 characters for the
associated name.
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Rename Elements

£ Coordinate Geometry  Job: 1 Operator: x|

File Edit Element “iew Tools

=,_§f=‘ : 23/ ¥ Redsfine  Disable Visualization "”DFF[Feature J BfDWSBl
Edt | sat234  w| g9tz | «| <] > | »|

{COGO Keyin: | DESCRIBE CHAIN SERVICERDADEAST j

L% 1 DESCRIBE CHAIN SERVICERCADEAST j

Chain SERVICEROADEAST contains:
1000 CUR IS95-1 CUR I95-2 1001

Beginning chain SERVICEROADEAST de=scription

This standardization includes all elements that can be stored in coordinate geometry and applies across
all dialogs.

RENAME ELEMENTS

A new command has been added to facilitate renaming of COGO elements. The command structure is
listed below.

RENAME element type oldname newname
Example: RENAME CURVE al2 al3

Note The RENAME operation may be done inside Navigator as an in-place edit operation to the
name column.

When renaming an element inside COGO Navigator it is simply a matter of clicking on the desired
element name and keying in a new name.

g Mavwigator[1] =]

Select  Tools

Element :  Chain "I

Mame
SERVICERCADEAST]

CHANGE ELEMENT

Similar to the rename command new functionality has been added in order to change elements within
COGO. The command structure is listed below.

CHANGE elementType elementName parameterName parameterValue
Examples:

CHANGE POINT name X newValue

CHANGE POINT name Y newValue
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Database Utilities

CHANGE POINT name Z newValue
CHANGE POINT name FEATURE newValue
CHANGE POINT name DESCRIPTION newValue
CHANGE POINT name STATION newValue
Note The CHANGE operation may be done inside Navigator as an in-place edit operation to the
appropriate column.

When changing an element inside COGO Navigator it is simply a matter of clicking on the desired
filed in the desired column and providing the desired change.

g Mavigator(1] == E3

Select  Tools

ation
5 23 43+73. 66 [ i ] .. | 1* 54' 35 49"
95-2 ] £1+396.83 RE+68.25 339.8674 GEB.4485 1500.0000 2R 3'RRZ. 34917093

4 | [

DATABASE UTILITIES

New database utilities have been provided in order to make it easier to validate, clean and compress the
gpk file. These tools can be accessed from the File pulldown on the main Coordinate Geometry dialog.

£ Coordinate Geometry Job: 1 Operator: 5] =]
| File  Edit Element Wiew Tools

1+ &l & < |4 @l A olal =]
V¥ Redsfine  Disable Visualization V"mj Browse |
979912 <] <]

-

Preferences

Input File Litility

Input File Bestore

Database Utilities

i
Import 4
Export 3
Exit

When accessed, the following dialog will appear that contains a field for the job number and two
buttons that will perform the desired operation.
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Merge Database

E Databa... [ [=] E3
Job: h

Clean and Compress

Validate — Looks for problems and errors in the GPK database and reports findings. Does not attempt
to clean or compress the database.

£ Coordinate Geometry  Jobh: 1 Operator: =] B3

File Edit Element Wiew Tools

| T A ¥ Bedefine  Disable Visualization v||EIFF[Featuna J Ernwsel
Edt | sat234 w|orga12  v| «| <] > » ]

| DATABASE VALIDATE] j
* 3 DATABASE VALIDATE =l

Databa=e. o ~data~geoc~roadl~jobl. gpk
Version: 19913

Record Tvpe Count
Points 2
Chains= 1
Curves 2

Total 5

Clean and Compress — Rebuilds and compresses the GPK database.

gtuuldinate Geometry Job: 1 Dperator: == E3
Fil=  Edit Element “iew Toolz

pra ¥ Fedefine  Disable Visualization "”DFF[Feature J Brnwsel

Edit | 29,1234 vlogaz | «| | o] >

COGO Keyir: | DATABASE CLEAN j
[
(% 2 DATABASE CLEAH
Febuild Database: c:~data~geo~roadl-jobl . gpk
Record Tvpe Count
Chain 1
Curve 2
Points 2
Total 5

The databaze ha=z been rebuilt compressed a=z= requested

Both of these commands work similar to the previous key-in of Rebuild Database.

MERGE DATABASE

Another valuable tool that has been added to coordinate geometry is the ability to merge another gpk
into the existing one. This option is located under the File > Import pulldown.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate

1/10/2008 2-6



Navigator

E’Euuldinale Geometry Job: 1 Operator: =] B3
| File  Edit Element Miews Tools

1 =4 E....JG 4 = g g
el P < P 1< 1 41 < o P ) o 24
|:Eﬁ: F:I:EZ::;;E W Bedefine  Disable Visualization v”DFF [Feature] j ﬁmwsel

939z w| « |L|L| >>|

-

Preferences

Databaze Ltilities

Espart > ASCIl Paints
Exit SDMS Alignments and Points
— Land=tL 1.0 Geometmy
BDS
YDOT PLT File

The subsequent dialog will allow the selection of a secondary gpk database to import directly into the
open gpk.

& Mege GP-__ M=
A — =
Merge |

Note If REDEFINE is turned off there will be no risk of overwriting elements in the open gpk.

NAVIGATOR

Many new options and functionalities have been added to the coordinate geometry navigator. These
include:

e  User Defined Column Headers
e In-Place Editing

e  Export Preferences

e Import Preferences

e Row Selection

USER DEFINED COLUMNS

User defined column headers allow the user to customize the types of column the navigator
displays. By right clicking on the column headers a list is provided that controls what is displayed.
The list of available headers is dictated by the toggle for element type. For example when the
element type is set to Parcel then the header options are parcel specific.
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Navigator

g Mavigator(1] =] B

Select  Tools

Element 1 Parcel vI

— v N
Marme | Description | Tupe ,_ ame Area |

,T Degcription
,T Type

,T Farent Tract
,T Area

,T Select

,T Feature
,T Cwner

Shiow Al
Lizst...

4] Default Order |

When the element toggle is set to curves, likewise all header options are curve related.

£ Navigator[1] 5] =]

Select  Tools

Element 1  Curve hd I

Marme | P.C. Station | P.T. Station ||7 Mame t Lenalh I

951 I1+86.23 45+75.66 [w P.L. Station 50 169243
195-2 FE+28.38 B1+96.83 [v P.T Station 74 B6S.448

[v Pl Station

IT Tangent

IT Length

IT R adius

IT Delta

IT Degree of Curve
HE

IT Feature
« | IT Select —’I

IT Degcription

[v w

Shiow Al
Lizst...

Default Order

Columns may be moved in the display by selecting the column and sliding to the location on the
dialog where it is preferred.

IN-PLACE EDITING
All of the options in the Navigator will now support In-Place editing of values. This just requires a

simple click on the value to be changed and then keying in the desired change. In the case of a curve
name you click on the existing curve name and simply type over with the new name.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate

1/10/2008 2-8



Navigator

E MNavigator[1] | _ | =]

Select Tools

195-2 55+28.38 B1+36.83 S8+65.25 339.5674 BE3.4435

| | |

EXPORT PREFERENCES AND SETTINGS

&

In order to save preferences of navigator, two new options have been added to the Tools pulldown.
These are Export Preferences and Export Settings.

Export Preferences - allows the user to create and save a user defined preference file for exporting
data to a csv file. The desired item in the Data column is highlighted then added to the Selected Data
column using the arrows in the center of the dialog. Once all the desired data has been added, a Format
Name and Format Description are provided and the file can be saved.

Multiple Format Names can be added to the same file to be used for selection when exporting.

£ Export Preferences - default_epf 5] =]
File
Format Marne: | Curve j Format Descriptiors: | Curve Datd
Data = il Selected Data |
Degies _| Mame
Tangent :I Description
4| [peta
Radius iI Deqree
External Tangent
Lang Chord Radius
Middle Ordinate Length
Eack Tangent Direction =]
~ General Format  Data Format
Docurment Extension: | cav Prefis: I Decimals: 2 vI
Separator Character. Comma vI Suaffi; I
™ Apply Special Delimiter [
¥ “wiite Column Heading I
|
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Parcels

Export Selection — allows exporting data using a previously defined preference file.

£ Export Selection =]
Output File Mame: | C:\datahgeooad] wourve. cav 3'
Export Preferences File Mame: | C:hdatageohroadl wourve. epf gl

| Curve] =]
Farmat Description:  Untitled-1

[ &ppend Data to Existing Output File

Apply | Cloze |

This option requires that the desired elements in the COGO Navigator be selected or highlighted prior
to executing. Each element highlighted or selected will be exported to the selected csv file.

g Mavigator[1] =]

Select  Tools

Description | Mame

N T I =

1001 £04809.2070
. ftom |« |&00110.0215
L Jmom [ [E00N10.0215
1004 EO0175.9658
. Jooos |  |G001751159
KD | i
PARCELS
The parcel interface and additional attributes have been greatly enhanced with version 8.8.
Enhancements include:
e Additional Occupied Type
e  User Defined Attributes
e Interface Modifications
OccuPIED TYPE

£ Store Parcel From Elements
Parcel Name: I
| Dccupied "E |

Element List:

The new occupied type can be added to a parcel to represent a portion of a parcel that is set aside for
something such as an inhabited area. This would then be reflected in area totals where a right-of-way
taking has occurred and it overlaps a portion of a parcel designated as occupied. The resulting areas
would be indicated as shown below:
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Parcels

Total occupied area: 59542.65531 m*= 5.95427ha= 14.71325a
Occupied in taken area: 58519.61057 m>= 5.85196 ha= 14.46045 a
Net taken area: 23754.67123 m*= 2.37547ha= 5.86988 a

USER DEFINED ATTRIBUTES

Functionality has been added to the parcel element type to attach user defined attributes. These can
include any information that the user wishes to associate with a parcel such as address, deed books, etc.

The command line syntax for adding attributes to parcels is shown below.
Maximum attribute name length = 24 and string size =256

STORE ATTRIBUTE elementType elementName PARCEL parcelName NAME attributeName
TYPE NUMERIC/STRING VALUE attributeValue

DELETE ATTRIBUTE elementType elementName PARCEL parcelName NAME attributeName
TYPE NUMERIC/STRING

CHANGE ATTRIBUTE elementType elementName PARCEL parcelName NAME attributeName
TYPE NUMERIC/STRING VALUE attributeValue

Note The user attribute may be specified in graphic COGO and COGO'’s Store Parcel dialog
without using the command line.

The ability to setup a list of default preferences is also available. This is accomplished by accessing the
Default Attributes Preferences option from the Element > Parcel pulldown.

£ Coordinate Geometry Job: 1 Operator: = =l B
File Edit | Element View Tools

e 'AJ@@&JJIdIIId
Line 3 14224 Tezd
e (] Curve » ||DFF[Feature J Erowse Ed|t| 991234 |
g'991z  Epiral dl
Chain 3 j
Ltiliky
Prafile »  Copy
Mext Awailable Settings Sierz
Subdivide
Editor

Default Attribute Preferences

The dialog is used to compile a list of default preferences that will be displayed when storing any
parcel. Values for each attribute can be changed as parcels are added to the database.
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Parcels

£ Default Athibute Preferences =]
Hame | Type | Value |
ADDRESS String 4915w aters Edge Dr.
DEED String 4820000
|
Tax Shring AR —I
OwHER Sting Shag ﬁl

When the Store Parcel dialog is accessed the list of defaults will be displayed in the bottom.

Parcel Name: [1 | Element Selection
Parert Tract vI I— Element Type:  Point vI
Elernent List: Paint M ame:

<add| |

¥ Owner Mame: |
¥ Improvement: |

W Athibutes

M ame | Tupe | Walue |
AODRESS Strirg 4915 W aters Edge Dr.
DEED Stiing 482.0000
Tae String AR EI
owWHER String Shag EI
Store Parcel |

The attribute values are changed by simply clicking on any one of the three columns and providing an
overriding value.

Parcel attributes can also be changed directly from the COGO Navigator. This is done by highlighting

the previously stored parcel and right clicking. This action will present a menu where one option will
be Change Parcel Attribute as shown below.
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Parcels

&

E Mavigator(1]

Select

Tools

P 3

4]

baN ] Bounday |

Farent Tr

Farent Tract

act] MAIN |

[ Area
Add Element

Delete Elenment

Edit Element

Frint/C ezcribe Elament
Edit Element Feature

Edit Elerment D'escription

-

Yizualize Elament

Unvizualize Element

Select Highlighted Rows
Highlight Selected Rows

Compute Area

Export Selection

Change Parcel Type

Change Parcel Attribute

Once selected, the attribute editing dialog will appear allowing for the adding, deleting or changing of

the user attributes.

1/10/2008

£ Change Parcel Attribute = |
1af 1: MAIN
adind

Mame | Type | Walue |
ADDRESS String 4915w aters Edge Dr.

DEED String 482 dl
OwMER String Shag hat|
Tae String AR

Apply | Done |

213
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Graphical COGO

GRAPHICAL COGO

Graphical COGO also supports the addition of user defined attributes when storing graphically. This is
accessed via the Store Parcel dialog as shown below.

E Store Parcel M=l
g [FaR1 |

Type: Parcel vI

Opposing Element: _Transpose vI

Method:  Flaod hd

Element Ty

! DGM Elements | Q,

Max Gap: | 0.0071000

-
| Bwnenilame |

r Impmvement:l

¥ Attributes

MHame | Type | Walue |
SDDRESS | Sting 4915 W ate. ..
DEED Slring 4520000 a
T, String AR

OWMNER | Sting Shag X
d |

The functionality is identical to assigning the attributes in classic COGO.
The new Occupied type has also been added to the graphical Store Parcel dialog as shown below.

E Store Parcel == E3
Id: | kAN

b Parcel
: . Building
Oppozing Element:
. Eazement
sthod: Taking
Element Type: Occupied Q,

dam Gap: | 0.007000

-
T Genename: |

O mprovement: |

[ Atfributes

Hame [TuEe [%Ele |
ADDRESS | Sting 4915 wWate. .

DEED String 482.0000 a
TA String AR

OwMER | Shing Shag X
1 | i

New Flood functionality has also been incorporated into the store graphical parcel dialog. This will
allow the use of MicroStation’s flooding capabilities for generating areas.

& Store Parcel 5] =]
Id: | MAIN

Type: Parcel vI
Opposing Element: _Transpose vI
Hethad? Flood -]

Element Type:  DGM Elements vI Q,
fax Gap: IW
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Graphical COGO

Map Check / Store Parcel

The Map Check/ Parcel Editor tool enables the user to store or edit parcels (based on directions,
distances, and curve data), and compute closure. Parcels can be loaded from the coordinate geometry
database or manually typed in. Once a parcel is complete, clicking Store Parcel stores or updates the
parcel in the database.

EMap Check / Store Parcel Tool M= E3
Parcel Mame: | 42004 j Load | Owner: [5TAR Freferences |
Improwvement;
Type: IF'alent VI Starting MEZ |
=] |Delta =]

o Curve Parameters: [
~ Courze Description

Bearing Digtance  Radius Arc Chord Delta Direction  Pr/Cur. Hame |
5172034.00E 189.6713 D151
57239 26.00 W 1205100 D152
5144018.00E 81.4313 01583

5 7239 26.00 W 1996731 D154

I 15 05 55.

[344 54 4.66 [ez3474 | [ I [ At | [D155
eimth | N = B T
|1-':":":":":":I I™ Scale Factor Clear Parcel I Store Parcel I Describe I Closure I

The top section of the dialog has several important fields, as detailed in the table below.

Parcel Name

Key-in Combo box provides for the selection of a previously stored parcel or key in for a new parcel
number.

Load

If desired, a previously stored parcel may be selected. Simply select the name from the Parcel Name
list, then press the Load button. GEOPAK populates all associated data within the dialog. Regardless
of how the parcel was originally stored, the two specified curve parameters at the time of loading are
utilized.

Curve Parameters:Radius, Arc, Chord, Delta

Two parameters must be utilized to store curves within the parcel. Select the two desired parameters,
as GEOPAK does not allow selection of the same parameter in both fields. Note: they can be changed
at any time during the parcel description to enable the user to use Radius and Chord for one curve, and
Delta and Arc for another.

Owner:

When a previously stored parcel with attached owner is loaded, the Owner(s) are displayed. Note this
is a display only field, as owners must be added within a command line in COGO.
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Lab Exercise: Entering Parcel Data

Improvements

When a previously stored parcel with attached improvement is loaded, the Improvements are

displayed. Note this is a display only field, as improvements must be added within a command line in
COGO.

Preferences

& Map Check Preferences M= E

~ Curve Optionz

wihen storing curves, Stare: { Curves anly "E

~ Clozure Optiong

Clozure Bazed On: Intermal Bearings & Dist. "l

]9

Compute options include Curves Only or Points and curves. When points are included, a Starting Point

number is required. Closure options include Internal Bearing and Distance or Displayed Bearings an
Distance.

Starting NEZ
£ Enter Starting Coordinates [HJEl B3

Coordinates

Harth 77 |3D1 GBE.8414
_oP |
Easzt [=]: |38?‘531 4 3862

The starting point can be a COGO point, selected from a visualized element or type into the Pt. Num
field. When populated, the North and East are automatically displayed. If a new point number is
utilized, then North and East coordinates must be entered.

LAB EXERCISE: ENTERING PARCEL DATA

PARCEL EDITOR

Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\s60843.dgn.
Attach the saved view ISTAR.

Access Project Manager and open the existing project 60843.

Use the user Mary to access the project.

Click on the button to open Coordinate Geometry.

Select Element > Parcel > Editor.

S N Y
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Lab Exercise: Entering Parcel Data

&

E[Znnrdinate Geometry Job: 101 Operator: mw M= B

File Edit | Element “iew Tools
Paint
Line
Curve

- v v

Spiral

I < < N 12T < T Y e 5

¥ Redefine  Temporary Yisualization V"mj Bramese | Ed |
< |LI B |

Litility
Frofile b Copy
Megt Available S ettings slistiz

Subdivide

Ciefault Attribute Preferences |

7. Begin by clicking the Starting NEZ button and entering the POB coordinates.

Northing 301688.7532

Easting 3876313.6897

8. Begin with point number D150.

# Enter Starting Coordinates [HJEl B3
Pt. Wum: |D15EI

Coordinates
Marth [¥]: | 301688.7532

E5st 4] [3876313 6857

o]

9. Close the Starting NEZ dialog.
10. Next, enter the Name 4200 for the parcel and set the Parcel Type to Parent.
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Lab Exercise: Entering Parcel Data

#& Map Check / Store Paicel Tool = E3
Parcel Mame: |42DD j Load | Cwner:
Improvement:

Type: IF'arent vi

Curve Parameters: [Fadius =] Jarc =]

Freferences |
Starting MEZ |

 Course Description
Bearing Digtance  Radius Arc Chord Delta Direction  Pr/Cur. Hame |
W | 00000 E_|I | | | | Rt v ||
’ +| +| - | / | Elrlnptl
|1-':":":":":":I I™ Scale Factor Clear Parcel I Store Parcel I [escrie I Closure I

11. Begin entering the metes and bounds outlined below.

Note Notice the POB and the direction of the bearings.

1
(511503 08" £82.35 ) (S 720 34 F 37522¢)

Extsting AW Extating RW

..
T
1

York County Var Dralnage &
UlliTtias Eassmmn?ge

POB

ISTAR BOWLING CENTERS [LP
INSTR® 040007050
PBI0 PG4
34 AC.
Tax* 5050-3423-2349
r4200

¢

LBLE._ 9040

W27 1%.76

.

1
1
1
-

—_— N (N7 2 3FW 179730
N W EZIT oo 5

-y

Loy ifQ

i T e i

i (N 77 20734 W /90007

12. When completed you should have all of the metes and bounds entered in the dialog as shown

below.

&

1/10/2008
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Lab Exercise: Entering Parcel Data

£ Map Check / Store Parcel Tool M= B3

Parcel Mame: [ 4200 j Load | Ouwner: Preferences |
Improvement: :

Type: IF'arent vi Starting MEZ |

Curve Parameters: [Fadius =] Jarc =]

 Course Description
Bearing Diztance R adius Alc Chord Delta Direction  PL/Cur. Mame
- 0E
S1503800E 82.3500
MN72392600E 199.7400
M 14 401800 g2.3700
M7 20 34,00 129.7300
MN72392600E 1209100
M7 20 34,00 150.0000
SE228200Ww 3256700
S_I (17203400 | E | 3752200 | | | | | Rit. Vl 0151
Beaing 7| +| +| - | / | Elrlnptl
I YR I™ Scale Factor Clear Parcel I Store Parcel I [escrie I Closure I

13. Click the Closure button and review the closure in COGO.
14. Click the Store Parcel button to store the parcel.

> STORING PARCEL ATTRIBUTES

1. Select from the COGO Element pulldown Parcel > Default Attribute Preferences.
2. Add each attribute into the dialog as shown below.

g Default Attribute Preferences M= E
Hame | Type | Walue |
O'wMER String ISTAR Bowling Centers
INSTR# Sting 040007050
PB String 10 EI
PG Shing 14 X|
TaxH Sting 505D-3423-2349
# String 4200

Apply | Cancel |

3. Click the Apply button.
4. Now select Element > Parcel > Store.
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Lab Exercise: Entering Parcel Data

5. Include the points as shown below and store the parcel.

£ Store Parcel From Elements M= E
Parcel Name: | 22006  Element Selection ———————————
Parent Tract vI I— Element Type:  Point 'I
Element List: Pairt Mame:
D150-0157 D150 <Add| | D150-0157

| e ieme: |
O Improvement: |

W Athibutes

M ame | Type | alue -
owWHER String I5TAR Bowling Centers

INSTR# String 040007050

FB String 10 EI
PG String 14 ﬁl
Taxg String S050-3423-2345

# String 4200 =]

Store Parcel |

6. From the Navigator print the parcel and review the information.

E[Znnrdinate Geometry Job: 101 Operator: mw M= B

File Edt Element “iew Tools

= (] (] (] :
ﬁl %;1FE3}'“£
al B
#| 7% 2°d @

991234 ¥ | 99912

[ CESCRIBE PARCEL 42004 j
Parcel 42004 : D150 D151 D152 D153 D154 D155 D156 D157 DI1G0 ;J
Attribute Type Values
¥ String 4200
IHSTE# String 040007050
CWHER String ISTARE Bowling Centers
FE String 10
PG String 14
TAKH String SOSD-3423-2349
Total parent tract area = 112,380.2336 ft* = 2.5799 a
Total talken area = o.oooo ft: = 0.0000 a
Remaining area = 112,380.2336 ft* = 2.5799 a

Description of parcel: 42004

Beginning parent tract description

Point D150 H 301.688.7532 E 3.876.313.6897 Sta 0+00.00

- e e e et e e e i
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Lab Exercise: Graphical COGO

LAB EXERCISE: GRAPHICAL COGO

> STORING A RIGHT-OF-WAY TAKE

1. Select Applications > GEOPAK Road > Geometry > Graphical Coordinate Geometry.
Y

2. Turn off all levels with the exception of the parcel boundary including the existing right-of-way.

3. Set the active level to Default.

4. Place a line representing a proposed right-of-way similar to the image below.

5. Click the icon to store a parcel.

0

1/10/2008
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Lab Exercise: Graphical COGO

6. Enter the information as shown below.

@socPacel  MEE
G-
Type:  Taking v I IW
Opposing Element. _Transpose vI
Method:  Flood vI
Element Type:  DGM Elements "I Q
tax Gap: IW

re
= G iame: IETER
= Improwement: |
= Attibutes
HEmE [ Tupe [Elie -
OwhNER String ISTAR..
INSTR# String DdDDD
FE String
FG String 14 ><
4| »

7. Data point inside the area making up the right-of-way take.

8. Enter a second data point to accept the direction for storing the right-of-way take. (A right mouse
button click will reverse the direction of the arrows).

9. Next, move your cursor around the perimeter of the area making up the right-of-way take and pick
a POB for beginning the area and enter a data point.

10. Print the Parcel in Coordinate Geometry and review the data.

gtuuldinate Geometry Job: 101  Operator: mw M= E
File Edit Element “iew Tools
- s n
E»ﬁﬁJﬁJﬂJ@ﬂd@JJ@JJHQQ
¥ Redefine  Permanent Visualization "”DFF [Feature] J Brnwse 3312 "l 9°9'912 Vl <4 |_|_| >>|
{COGO Keyin: | DESCRIBE PARCEL 4200
;I
<% 127 DESCRIBE PARCEL 4200
Parcel 4200 : D150 CUR OR4 D151 D152 CUR ORS D153 D154 D155 CUR OR6
Owyner #  1: ISTAR
Attribute Type Value
& String 4200
INSTR# String 040007050
OWHER String ISTAR Bowling Centers
FE String 10.00
PG String 14 .00
TAXE String SoSD-3423-2349
Taken : D214 D215 D216 D217 D218 D219 D220 D221 D222 D214
Hame: EREOW
Taken area = 21.038.19 ft2* = 0.48 a
Total parent tract area = 112,383 .22 ft* = 2.58 a 'J
Total talien area = 21.036.19 ft2 = 0.48 a
Remaining area = 91,347 .02 ft* = 2.10 a _J
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Lab Exercise: Chain Manipulation

LAB EXERCISE: CHAIN MANIPULATION

&

POODN=2 VY

5.
6.

REMOVING STATION EQUATIONS

From the COGO Navigator set the Element toggle to Chains.
Highlight all of the chains in the list window and Visualize them.

From the COGO Navigator select Tools > Settings.

Turn on the setting to Window Center Visualized Element.

~ Selection Set

[ idlest Prior b Clearing Selection Set

~ Mouze Click Actions

[ Single Click Highlight Visualized Element

¥ Single Click Enables List Cell Editing

Double Click Action :  Edit Element vI

¥ Single Click 'Window Center Yisualized Element

 Dizplay Options
Paint: &)l Paints x|

Area: Sguare Fool Vl 9312 v|

[ ]

Cancel |

Click OK.
In the Navigator select chain GRAFTONLT.

£ Navigator[101)

Select Tools

IS E3

Element :  Chain vI

MName

| Feature | Description

| Sele-;l

EPLT1
EPLTZ
EPLTZ
EPLT4
E_T&YLOR
FCIRCLE

GRAFTOMLT
L&KESIDE
MAIMLIMNE
MILLRD

MLL

MLA

MEL

MELLS

DRIANA
BékAPd
4]

|/

| of

1/10/2008

Click the Print/Describe icon on Navigator and review the alignment data.

8. Notice the curve name is GRAFTLT. In the next steps we will modify the curve.
9. Change the Element toggle on Navigator to Curve.

10.

Find the curve GRAFTLT in the list window and double click on it.

11. Change the radius to 100.00 (make sure that REDEFINE is turned ON).

Copyright © 2007 Bentley Systems, Incorporated
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Lab Exercise: Chain Manipulation

gStule Curve By Tangents M= E3
Curve name: IGFL-’-\FTLT [T Station PC vI |1D+59.DD
~ Back Tangent ~ Element ~ dhead Tangent
P v| R adiuz "I A hd
|1DD

Faint Back: Praint shead

|D?DDD |D?DD2

FI Paint

|D?DD1

Store Curve |

12. Click Store Curve.

13. Describe the chain again and review the data. (Notice that station equations have automatically
been incorporated at the PC & ending stations due to the change in the curve).

gtuuldinate Geometry Job: 1001  Operator: mw M= E
File Edit Element “iew Tools
vI 39912 v| << 53 |

Course from D7000 to PC GRAFTLT S 72° 39' 18.75" W Di=t 31.89

End Region 1
Equation: Sta 10431.89 (BK) = Sta 0+00.00 (&H)

Begin Region 2

Curwve Data
E N — *

Curwe GRAFTLT
F.I. Station 0+84 .71 W 307,585.37 E 3,874,254 18
Delta = a0° 31" 57.72" (RT)
Degres = E7° 17" 44 81"
Tangent = a4 .71
Length = 140 .56
Radius= = 100.00
External = 31.08
Long Chord = 129 .27
Hid. Ord. = 23.70
P.C.  Station 0+00.00 W 307 .610.63 E 3.,874,335.01
F.T. Station 1+40.56 W 307 ,660.97 E 3,874,215 .95
C.C. " 307 ,.706.08 E 3,874,305, 20
Baclk =5 72* 39' 18 78" W
Ahead = H 26" 48' 43 52" W
Chord Bear = N &7° 04' 42 359" 7
Course from PT GRAFTLT to D7002 N 26° 48' 43.52" W Dist &0.51

End Fegion £
Equation: Sta 2+401.06 (BK) = Sta 12+42.19 (AH)

Begin Region 3 =
Point D7002 H 307,714 .97 E 3,874,188 66 Sta 12+42 .19 _J

14. From the Navigator double click on the chain GRAFTONLT.
15. Change the station toggle to Begin Station and make sure the value is 10+00.00.
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Lab Exercise: Chain Manipulation

£ Store Chain From Elements [_ [

Chain Name: [ GRAFTONLT - Element Selection
Begin Station ¥ | [10+00.000000 Element Type: Point |

Element List:
D7000 CUR GRAFTLT DYO02

Stare Chain

16. Click the Store Chain button.
17. Highlight the chain in Navigator and click the Print/Describe icon.

18. Notice now that the chain has been re-stationed through the curve, eliminating the station
equations.

gtuuldinate Geometry Job: 1001  Operator: mw M= E
File Edit Element “iew Tools

3|:

¥ Redefine  Pemanent Wisualization "”DFF Feature) J Brnwse 3912 "l 9°9'912 Vl 44 |_|_| rr |

Point D7000 H 307.620.13 E 3.874.365.45 Sta 10+00.00

Course from D7000 to PC GRAFTLT S 727 39' 18.75" W Dist 31.89

Curwve Data

E N — *
Curwe GRAFTLT

F.I. Station 11+16 .60 W 307,585.37 E 3,874,254 18
Delta = a0° 31" 57.72" (RT)

Degres = E7° 17" 44 81"

Tangent = a4 .71

Length = 140 .56

Radius= = 100.00

External = 31.08

Long Chord = 129 .27

Hid. Ord. = 23.70

P.C.  Station 10+31.89 W 07 .610.63 E 3.,874,335.01
F.T. Station 11+72 .45 W 307 ,660.97 E 3,874,215 .95
C.C. " 07, . 706.08 E 3,874,305, 20
Baclk =5 72* 39' 18 78" W

Ahead = H 26" 48' 43 52" W

Chord Bear = N &7° 04' 42 359" 7

Course from PT GRAFTLT to D7002 W 26° 48' 43.52" W Dist &0.51

Point D7002 N 307.714 .97 E 3,874,188 .66 Sta 12+32 .95

Ending chain GRAFTOHLT description

Ll
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Lab Exercise: Chain Manipulation

> INCLUDING STATION EQUATIONS

1. In the next example we will incorporate a desired station equation in the same alignment at PT
station of the curve.
2. From the main COGO dialog select Element > Chain > Station Equation.

3. Enter the information as shown in the dialog below.

Chmn:rﬁﬁszaﬁf?_-:j jgﬂ

Label Paint_  |[FT GRAFTLT
Ahead Station: W
Tangent Point: |D25EI—

[™ Station to Mext Equation

4. Now describe the chain again and review the data.

£ Coordinate Geometry Job: 101  Dperator: mw [_ (D) x|
File Edit Element “iew Tools

¥ Bedsfine  Permanent Visualization v”DFF[FWJ Erowsel 9912 v| 979912 vI «® |_I_I_I>>

COGO Keyir: [DESCRIEE CHAIN GRAFTOMLT j
[
Curve Data
W e E 3
Curve GEAFTLT
P I Station 11+16 .60 W 3n7 . 585.37 E 3,874,254 16
Delta = g0° 31" 57.72" (RT)
Degres = 57 17" 44 81"
Tangent = a4 .71
Length = 140 .56
Radius = 100.00
External = 31 .05
Long Chord = 129 .27
Hid. Ord. = 23.70
F.C. Station 10+31.89 W 307,.610.63 E 3,874,335, 01
P.T Station 11+72 45 W 307 .660.97 E 3,874,215.95
c.C. " 307,.706.08 E 3,874,305, 20
Bacl =5 72° 39' 18 75" W
Ahead = H 267 48' 43 52" W
Chord Bear = H 67° 04' 42 39" 07

End Region 1
Equation: Sta 11472.45 {(BK) = Sta 15+00.00 (&H)

Begin Region 2
Point D250 H I07.660.97 E 3,874,215 .95 Sta 15+00.00
Cour=se from D250 to D7002 H 26° 48' 43 .52" W Di=t 60.51

Point D7002 H 307.714 .37 E 3.874.1388 .66 Sta 15+60.51

Ending chain GREAFTCOHLT description

5. Exit MicroStation

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate

1/10/2008 2-26



Vertical Alignments

CHAPTER OBJECTIVES

In this chapter, you will create and modify vertical alignments using the Vertical Alignment

Generator and the Component Based Profile Generator.

INTRODUCTION

The Vertical Alignment Generator is a GEOPAK tool that can graphically create and modify
proposed design profiles or modify an existing ground profile. These operations may be accomplished
through a dialog box and/or by dynamic manipulation of graphic elements.

Several best fit options have been added to the Vertical Alignment Generator to provide the ability to
compute profile components automatically from MicroStation graphics. Similar to the horizontal Best
Fit application, it requires a selection of the graphical elements in order to perform the computations.

ACCESSING

0

The Vertical Alignment Generator can be accessed by selecting Applications > GEOPAK ROAD >
Geometry > Layout Profiles (VPI Based). It can also be invoked from Project Manager by clicking
the Vertical Alignment button or by selecting the VPI Based Vertical Alignment Design Tools icon

from the GEOPAK ROAD tool frame.

When selecting the Vertical Alignment generator, ]

the first dialog that appears is labeled Settings, as
depicted here. The entries in this box set the
parameters and define the location within the
design file where the profile components are to be
displayed. All fields must be completed before the
design process can begin. Once OK is clicked, the
Vertical Profile Generator dialog appears.

Note This tool also utilizes the cell that was
drawn in the previous exercise by
using the Identify Cell button.

Job Number: I gl
Operator Code: I
FGEL Chaik: |<None> vl

~ Location and Scales

Haorizantal Scale: I 1.000000
Wertical Scale: I 1.000000
Reference Station: I
Reference Elevation: I 0.000000
® |D.DDDDDD
DF
A |D.DDDDDD

r Prafile Cell

Diaw Cell at 3| Identify Cell |

Cancel |

Copyright © 2007 Bentley Systems, Incorporated
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Using the Vertical Alignment Generator

USING THE VERTICAL ALIGNMENT GENERATOR

This tool enables a user to load a previously stored profile or create a new profile. You will notice the
dynamic changes in the dialog throughout the vertical alignment design.

£ Profile Generator (K Yalue Table: Kyalues_1990english.lel) o ] oA |

File Tools User

Stalion:l af- -
Elevation:l of -

£ Profile Generator (K Yalue Table: Kyalues_1990english.lel) o ] oA |

File Tools User

WP 1 | YRl 2 WPl 3
Bk Grade: [03276 o | Statior: [304410.00  OF ¥ FdGrade: [11238 o =]
L: [1710.00 Insert |  Elevation: [757.00 o ¥ Insen L: [Fm500
Statior:  287+00.00 Eefore D_,Llnamicl Qeletel After Statior:  335+25.00

Elewation:  781.50

Elewation:  822.00

Yertical Curve

Svrnmetrical Y [S50; Ma

Statior; 30241000 Speed: 70 | L. | 400.00 LP Station;  302+10.00 Statior;  306+10.00
Elewation: 78636 K. | 4587732 LF Elevation: 78636 Elewation: 783.25
Frev | 1[4 | 3

Various design parameters must be defined prior to designing a new profile; which are discussed in the
options supported under the three menu options; File, Tools, and User.

FILE

| Eile Tools
Dot
Load
Save
Sawe As

Exit

TooLs

Tools  User

Issue Data Poink

&

1/10/2008

Clear - clears the profile display from MicroStation graphics and removes all VPIs from
the dialog box.

Draw - write the graphic elements of the profile to the MicroStation file.

Load - retrieves a previously stored profile from the coordinate geometry database (.gpk)
Save - stores a new profile or updates (redefines) a previously stored profile under the
same name.

Save As - is used to store the profile or to save a modified profile under a different name.

Exit - ends the process.

Critical Points - Vertical curves may also be defined by one or two critical points — i.e.
the curve will pass through these points if mathematically solvable, the vertical curve
will be drawn and the design speed display adjusted to fit the current parameters.

Issue Data Point - Permits the user to type in stations and elevations, issue a data point
that can be part of a MicroStation place line, place a cell or perform other generic

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Creating A New Profile

USER

User

K Values

Settings

operations. This is useful in displaying visual references within the profile that need to
be considered in design of the vertical profile.

Preferences - sets the rounding parameters for each of the items listed in the dialog
box. Also contains a toggle that will force the dialog to window center the view on the
current VPI.

K Values - is a table of stopping sight distance K-values for crest and sag conditions for
various design speeds. These values are based on the AASHTO Green Book.

Settings - recalls the Settings dialog box that first appeared upon initializing Vertical
Layout.

CREATING A NEW PROFILE

Warning The enter/tab key must be used to ensure values are accepted.

A new profile can be created with the following steps:

1.

Place the first VPI using one of the four supported options.

"  Type station and elevation of the VPI into the appropriate fields in the Profile Generator
dialog.

=  Enter station of VPI as precision input (type in value), and allow the elevation to be
defined through dynamic cursor placement on screen.

®  Elevation is defined via precision input, and the station is defined through dynamic cursor
placement on screen.

=  Both values for the VPI can be established dynamically on screen by clicking on the
Dynamic button and placing a DP in the view at the desired station and elevation.

Define ahead (or back tangent).

Station, elevation, grade and length parameters may be defined via precision input, dynamic
manipulation or a combination of both.

Define remaining VPI’s and Grades.
A repetition of Step 2 with an option to insert VPI’s between two existing VPI’s.
Define Vertical Curves.

Simply define the design speed from the Speed option button and GEOPAK will reference the
K-value table and draw the vertical curve. If a curve overlap occurs, an overlap message will
be displayed in the dialog box along with the overlap length. Length of Curve or K-value may
also be keyed in.

Adjusting Curve Lengths

The vertical curve can be modified by directly keying in either the K-value, curve length or
defining the design speed in the dialog box. You will see the values computed automatically
adjust to reflect the results of any modifications.

Save the Profile.

Select File > Save As to name and save the newly created profile. The names of profiles are
any 1-9 alphanumeric characters.

PRECISION PLACEMENT OPTIONS

0

Options available for creating or modifying vertical curves, VPI’s and grade lines:

INC
LCK.

1/10/2008

®  OFF - Values change.

®=  INC (Increment) - Ensures that the designated profile parameter will be
adjusted as defined in the Preferences dialog.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Best Fit Line

LCK (Locked) - Forces selected operations to maintain the designated profile
parameters.
BEST FIT LINE
The Best Fit Line tool is located on the Vertical Profile Generator under the Tools > Best Fit
pulldown.

File | Tools

ngﬁle Generator [K Value Table: Kvalues_1990english_kvl]

lzzue D atapaint

Lritical Pointz S
" : H| (0]
Best Fit Line i
Farabola Elevatlnn:l Qf vI
Profilz

<o [rsert | Dronamic | ElEE | [Feeriss |

The Best Fit Line tool will allow the user to select any graphical line, whether it is a type 3 or type 4

MicroStation element, to perform a best fit solution. This solution will be reported back in a display
window similar to the one below with all geometrical information.

£ Best Fit Line

=i 3
¥ Display Orly [ Use Fence

Lire Data:

Begin Station; 15+84.10R 1
Begin Elevation: 935833091
Grade: -27.951310
Length: 148 665327
End Station: 17+27 27 R 1

End Elewvation: #95.873119
RKS: 0.647183

This information can then be analyzed to aid in the input of grade information into the vertical
alignment generator if desired.

BEST FIT PARABOLA

The Best Fit Parabola tool is located on the Vertical Profile Generator under the Tools > Best Fit
pulldown.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Best Fit Profile

ngfile Generator [K Walue Table: Kvalues_1990englizh. kvl]

Filz | Tools

P 3

lzzue D atapoint

LCritical Paints .
Fir i Of
it
Elewation: I IFf vI
< |msert | Dynarnic | [VE[ete | [Fsert > |

The Best Fit Parabola tool will allow the user to select any graphical line, whether it is a series of
type 3, a type 4 or a type 12 (complex chain) MicroStation element, to perform a best fit solution. This

solution will be reported back in a display window similar to the one below with all geometrical
information.

# Best Fit Parabola == B

¥ DisplayOnly [~ Use Fence

Parabola Data;

WP Station: 12+46. 70 R 1 -
WFC Elewation: 761.120518

Back Grade: 5423296
Pl Station; 15+45.18 R 1
P Elewation: 777 308241
T Length: 596.963939 [
T K Walue: B0.63594E

Ahead Grade: -5.351969 |

This information can then be analyzed to aid in the input of grade information into the vertical
alignment generator if desired.

BEST FIT PROFILE

&

The main difference in the Best Fit Profile and the other Best Fit options is that Best Fit Profile will
actually populate the vertical alignment generator dialog with a complete profile grade.

Once the settings are made in the preference dialog and the element selected a best fit profile is
generated. The user can then review and analyze the grade, deleting or inserting PI’s where desired.

£ Best Fit Profile = [=]=]

I UseFence
~ Design Parameters

Upper Envelope Distance:

Lowwer Ervvelope Distance:

Optirurn Crest Curve K W alue:
Optimum S ag Curve K W alue:

birimumn Yertical Curve Lenagth

[Tooom
oo
| ET
| ET
[To0 0000

|_Idenffy Element -

When the Identify Element button is selected the main vertical alignment generator dialog will

populate as shown below.

Copyright © 2007 Bentley Systems, Incorporated
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Best Fit Profile

'(:_'—‘? Profile Generator [K Walue Table: Kvaluez_1990englizh.kvl]

4446515

75584

6502 O]

43666
1532258
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Lab Exercise: Profiles

LAB EXERCISE: PROFILES

&

@ N =V

S

10.
11.

1/10/2008

BEST FIT PROFILE

Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\d60843prof.dgn.

Attach the saved view PROI.

Access the Vertical Alignment Generator. (Applications > GEOPAK Road > Geometry >

Layout Profiles VPI Based).

In the Settings dialog click the Identify Cell button and data point on the profile cell displayed in

the MicroStation view.

g Settings

Jete [107 al

FGL Chait: IEF'LT1 ~]

~ Location and Scales

Harizontal Scale: IW
Yertical Scale: IW
Reference Station: IW
Reference Elewvation: IW

. [3910235 406
. 299672 65748
- Profile Cell
Draw Cell at 47 | Identify Cell |
0K | Cancel |

Key in the Operator Code of mw.
Click OK.

From the Vertical Alignment Generator dialog select Tools > Best Fit > Profile.

Make the settings as shown below.

£ Best Fit Profile

— Design Parameters

Upper Ervelope Distance: I 5.0000
Lawer Ervelope Distance: I 5.0000

I 3

[T UseFence

Optimum Crest Curve E W aloe:
Optirium Sag Curve KW alue:

rimirmum Yertical Curve Lenagth

| 200.0000
| 200.0000
| 50.0000

Identity Element %

Click the Identify Element button and data point on the graphical profile in the MicroStation

view.

Click another data point anywhere to accept.

The main Vertical Alignment Generator dialog should be populated as shown below.
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g Profile Generator [K Walue Table: Kvalues 1990englhizh. kvl) M=l B3

Fil=  Tools
[wPiz ZE [wera
Station: W Station: IW uli vI Station: W
Elervation: |2T-"33— Elewation: |21.7".7"— Oft "I Elesatiar: I'I.T"fl'l—

Back Grade: |-2.?435 uli} vI
Lenath: |2D2.?3

Fwd Grade: I -2.9052 uli} vI
Length: I 150.00

<< Inzert | Dynarnic | Delete | Inzert »» |

Symmetrical Vertical Curve ™ i
Speed: ER "| L: |?9.81
Station: |19+41.5? HF Station: |19+41.5? K: |493.?D?5 Station; |2|:I+21.38
Elervation: |22.8?' HP Elevation: |22,E?‘ S5D: |41 50.78 % Elewation: |2IJ.E1
Ereviousl 1[4 | * 3

12. Review and edit the proposed grade removing unwanted VPI’s and adjust curve lengths as desired.
13. When completed select File > Save Profile As and provide the name as shown below.

Save Profile Az

Profiles [EFLTT| |
Input File: |i1D'I armw.inp gl

QK. Cancel |

14. Clear the profile from the Vertical Alignment Generator.
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> VERTICAL ALIGNMENT GENERATOR

1. Using the same existing profile as a reference we will now enter grade information to store an
additional profile.
2. Begin by keying in the first VPI at STA=0+00 ELEV=29.78.

3. Using the following table key-in the remaining VPI information.

Station Elevation
16+56.72 33.39
26+13.83 0.79
37+92.45 38.40
47+83.33 35.24

4. Now using the Previous button return to VPI 2.
5. Select a Design Speed of 60 MPH.

E’Pmﬁle Generator [K Yalue Table: Kvalues_1990englizh_kvl] M= E
File  Tools
[writ [wiz Wiz
Station: W Statior: IW Oft vI Station: W
Elesatiar: |29?'8— Elewation: |3339— Oft vI Eles atiar: IDT-"EI—
Back Grade: [02176 | o ¥ | : Fwd Grade: [34057 | o =]
<4 Inzert | Dynamic | Delete | Inzert > |
Letgth: IW Length: IW
Syrrmetical Yertical Curve ™ I
Speed: M L: IW Dwerlap: IW
Station: [10+55.04 HP Station: [T1+6251 k: [70.0000 Station: [Z2+15.40
Elevatio: [3217  HPElevation: [3224 550: [B41.86 Elevation: [14.25
e 25 Nest |

6. Using the Next button set the Design Speed to 60 MPH for each of the following VPI’s.
7. Select File > Save Profile As and save the profile as EPLT2.

Save Profile Az

Profiles [EPLTA |

Input File: |i1D'I armw.inp gl
ok I Cancel |

8. Close the Vertical Alignment Generator.
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Component Based Profiles

COMPONENT BASED PROFILES

INTRODUCTION

ACCESSING

0

The Component Based Vertical Alignment tools provide the user with a myriad of tools to place,
modify and delete profile components. Tool boxes organize tools to include the placement of tangent
lines, and a variety of vertical curves. Components interact with each other to automatically trim
vertical curves, connect various elements, and modify, copy and rotate components. The user also has
the option to store completed profiles with the coordinate geometry database.

This tool requires the active chain control to be active. In addition, an active chain and an active profile
must be defined. The profile may not have a gap. If these conditions are not met, an Alert Message is
displayed.

Job: [T07 =] Chairc [EFLTT ;liﬁl’J ﬂ;;,; %ﬁﬁ@@ﬂﬂ@ G

When the prerequisites have been met and the tool is selected, the tool frame is opened.

The Component Based Profile tools are accessed from Applications > GEOPAK Road > Geometry
> Component Based Profiles.

There are four primary tool boxes for placing profile components.

VARNGY

Place Lines

ool ALAA]

Places Curves

Manipulate
Profile Tools

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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LAB Exercise: Component Based Profiles

LAB EXERCISE: COMPONENT BASED PROFILES

0

>
1.

COMPONENT BASED PROFILES

Using the same existing profile from the previous exercise as a reference, select Applications >
GEOPAK Road > Project Manager > Active Chain Control.

Active Chain Control

N 101 Chair: Im_l JF;,; Jﬂﬂﬂﬂﬂﬂﬂ

ok~ w0bd

10.

11.

12.

13.

14.

1/10/2008

Set the Active Chain to EPLT1.
Right click on the icon representing View 1 and set the view to Profile.
Select Applications > GEOPAK Road > Geometry > Component Based Profiles.
Select the tool to Create a Profile Line by 2 Points.

Place VA ___E|

[

Key-in the grade as shown below and check the toggle ON.

E[Zreale Line by Points M= B3
Slpex  w|[008
™ Length: [T42574

Place a line from the beginning of the existing profile approximately 1400 feet.
Next select the tool to place a Tangent Profile Curve.

Place ¥A Curves ]

Snap to the end of the previously placed tangent and using the approximate values in the dialog
below, place a curve.

£ Create Tangent Profile Curve  [HIJEI 3
I K¥aue >§ [ | [25678
| Length: [863.05

Select the tool to place a Tangent Line Unconstrained.

Place VA ...H

T

Using the approximate values below place the tangent line from the previous curve.

£ Create Tangent Line ... [HE E3
" Slope % | BEE
I Length: [225.04

Use the Create Profile Line By 2 Points and place a line on the uphill slope (reference the image
in step 14).
Select the tool to Create Profile Curve Between 2 Elements.

Place YA Curves %]

Using the approximate values below snap to the first tangent line and then the second.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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LAB Exercise: Component Based Profiles

# Create Profile Curve Between 2 Elements  [[E E3

- Length: [100.57

—TANGENT | TANGENT 2—

“"-—--—-——-ll'-—-'__

15. Finish out the profile using the tools we just discussed.
16. Once completed with the profile select the Store Profile icon.

Profile Tools x|

5% 24 .2

17. Provide a name and then select the profile element.

£ Store Vertical Alignment  [HJE 3 ‘

18. Exit MicroStation.
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Draw Profiles

DRAW PROFILES

INTRODUCTION

The Draw Profile tool enables the user to draw several profiles simultaneously from a variety of data
sources.

e GEOPAK coordinate geometry database wherein the vertical alignment is stored.

e GEOPAK binary TIN file, Site Model or Site Object. If you have not already created your binary
TIN file, see the DTM online documentation for a detailed discussion of the Digital Terrain
Modeling features. The Site Model or Object are created utilizing GEOPAK Site Modeler
software and are stored within the GEOPAK Site project (gsf) file.

In addition, if the source data is TIN files or site components, the resultant profile may be stored within
the coordinate geometry database.

ACCESSING

&

The generation of profiles must be completed from within the 2D MicroStation design file wherein the
profile is to be drawn.

g Draw Profile M=

File Edit Update Optiohs

ﬂ ﬁl Label Scale: [ 0.000000
=l

Chair: [EPLT1

Surfaces ] CoGO I F'loiection]

Type| Mame | Digplay Settings | Draw |

ol ) 2] [

— Detailz

TIM File: | q]

Method: Trangles ¥

~ Dizplay Settings Filter Tolerances
By Lewvel Symbology "l —— Harizantal: | 0.30
Feature: J< o Entries > ;Iﬁl Y aniance: IIJ.'ID

 Station Limits Offsety ————

[T Begin |D+DD.DD ﬂl Harizontal: ID.EIEI
r End: |48+83.33 ﬂl Yertical | 0.00

™ woid
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Tabs

The first entries required in the dialog are at the top of the dialog. These include:

Job Number Required to identify the coordinate geometry database wherein the chain
for generating the profiles is stored.

Chain Required to reference an alignment within each cross section. The
subsequent specifications of station ranges and left/right offsets are
computed relative to this baseline when pattern by station is utilized. If
pattern by design is utilized, the intersection of each pattern line with the
baseline determines the station of the cross section.

Dialog Profile Cell Control Clicking this button opens the Profile Cell Control dialog, wherein the
current profile cells are listed along with associated station, elevation, etc.

e A profile cell is required in order to un-ghost the majority of the Draw Profiles dialog. It can be placed by any
method within GEOPAK prior to drawing profiles.

Two additional buttons / fields are located at the top of the dialog and are detailed below.
Update Profile This button updates any previously drawn profile.

Label Scale Utilized when the By Feature Display settings option is utilized. The
specified Label Scale is compared to the scale within the D&C Item and
proportionalized. Note this option is only utilized if the text setting is set
to scale, not fixed.

Note The Job Number must be defined in order to populate the Chain list. Once the chain and
profile cell is defined, the dialog un-ghosts.

TABS

Three tabs on the dialog support the input data required to draw profiles:

Surfaces: Defines the surfaces utilized for drawing profiles. Note multiple surfaces may be drawn in a
single processing. Source data includes GEOPAK TIN files, Site Models, or Site Objects.

COGO: Defines the COGO data utilized for drawing profiles.

Projection: Used when the chain / profile to be drawn is different than the chain / profile used to
create the profile cell.
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Surfaces Tab

SURFACES TAB

The Surfaces tab defines the surfaces utilized as source data when drawing profiles. Multiple surfaces
from a variety of sources can be drawn in a single processing.

g Draw Profile M= E

File Edit Update Options

Chairi: [EPLT1

Job Murber: 1071 = g ﬁl Label Scale: ID.DDDDDD
JE3

Surfaces l CoGO I F'roiection]

Tope| Mal Dizplay Settings Draw

Lv: Level B, Co: 0, Le: 0, Wik 2 ]
bad
g
- Details
TIM File: | 50543 tin gl
Method:  Triangles ™
— Display Settings Filter Tolerances
By Level Spmbology v| l: Horizontal: W
Feature: Jahie Ehties ;lﬁl Wariance: IEI.1D

— Station Limits ————— Offzets
I~ Begn [0+00.00 ﬂl Harizantal: | 0.00
- End: |48+83.33 ﬂl Yertical ID.EIEI

[ Woid | —

Each surface to be drawn must be added to the list box. This is accomplished via the action / edit
buttons on the right side of the dialog. When a line is added to the list box, the profile is drawn. Note:
clicking on the draw toggle in the list box deletes or redraws the profile.

Edit Buttons:
Add, Modify, Delete

Store Surface as
Profile in COGO

&

1/10/2008

To add to the list box, simply select the source data type and data, then
populate the Display Settings, Filter Tolerances and Offsets. Then click Add to

the right.

To delete a line from the list box, simply highlight the line to be deleted and

click Delete.

Modify a line by highlighting the desired line in the list box, make the desired
changes in the fields directly below the list box, then click Modify.

When the profile is drawn, click to open the Store Profile dialog, to store the

profile in COGO.
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Source Data

SOURCE DATA

2= Store Profile [ _ =]
Profile Mame: | Select |

¥ Stare Profile in GPE

Operator Code I
File Mame: | Files |

™| Ereate 2300 Brafile Sting
Apply |

The profile may be stored, or just the input file may be created. If an input file
is created, the Operator Code and File Name are required. If the dialog is
invoked while in a 3D file, the user may toggle on the option to create a 3D
profile string.

The 3D profile string consists of the circles denoting every location where the
design centerline intersects topographic elements. If the circles are not deleted
at this time, they can be deleted at any time with a single application of the
MicroStation "Delete Element" command.

The list box displays the source data dialog items. These are described in the following table.

Model

Object
Object+Slopes
Model Base
TIN File

Method:
Triangles
Break Lines
POT
Increment
Even

&

1/10/2008

If a site model project is active when the Draw Profile dialog is opened, several
options are supported for source data. When the type is set to Model, Object,
Object+Slopes or Model Base, all components of the specified type in the
current site project are listed. The user selects the desired component from the
list. When site components are utilized, no file icon is displayed. If a site
project is not open, the only option is a TIN file. Pressing the Files button
invokes the TIN Files Manager, wherein the desired file may be specified.

Interval between successive VPIs in terms of master units, i.e., feet or meters.

If a TIN File is utilized, triangles are interpolated to determine the elevation
defining the profiles. However, if a site component is utilized, the user may
select break lines. In this case, any surface line drawn between two break lines
in the site component will interpolate only between the break lines, not the
triangles.

The Increment option creates a profile where the user specifies the incremental
distance between successive VPI points on the existing ground profile where
the first VPI point is coincident with the Beginning Station.

The Even method specifies the incremental distance between successive VPI
points on the existing ground profile where the first VPI point is rounded to the
next highest even station from the Beginning Station. For example, if the
Beginning Station is 10+015 and the Even value is 25, the VPIs would be
generated at 10+025, 10+050, etc.

The POT method creates a profile with VPIs at every location where a POT
occurs in the referenced chain.
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COGO Tab

COGO TaB
E Draw Profile MmiE B
File Edit Update Optionz
Job Humber: 101 = ﬂ ﬁl Label Scale: | 0.000000
Chair: [EFLT1 |
Surfacesl
~ Details
Profie: [EFLT | || 2haten timis
Vertical Dffset: [0.00 v/ Begin: [0+00.00 |
[ End: [45+00.00 |
— Dizplay Settings
By Feature | mmm—-—- Custom Line Style
Feature: |FROEXISTZ5 ] ‘él [T Scale factor I 0.0000
— Optionz
General [T %Pl Labelz From WPl ¥ |
W Circle vI
VL [T Grade Labels  +'and - vI
Multiple profiles may be drawn by populating the tab, then utilizing the edit buttons on the right side
of the list box.
Edit Buttons: To add to the list box, simply select the source data type and data, then
Add, Modify, Delete populate the Display Settings, Filter Tolerances and Offsets. Then click

0

Add to the right.

To delete a line from the list box, simply highlight the line to be deleted

and click Delete.

Modify a line by highlighting the desired line in the list box, make the
desired changes in the fields directly below the list box, then click

Modify.

Station Limits and Vertical Offset are identical to the Surfaces tab. To define the symbology of the
profile(s), the user may specify the parameters via the By Symbology option, or By Feature. When
the By Feature option is selected, the user must identify an Item from the Design and Computation
Manager. Other options which are found on the Draw Plan and Profile dialog within Design and
Computation Manager are also supported within the Draw Profile dialog, i.e., General Labels, VPI,
VPC, etc. Simply highlight the desired option in the list box, then set the toggles and fields

accordingly. Scale for Custom Line Styles is also supported.
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Projection Tab

PROJECTION TAB

The Project tab can be used when the chain / profile to be drawn is different than the chain / profile
used to create the profile cell. When the Projection tab is selected, the dialog dynamically changes, as

shown below.

E’ Draw Profile

= E3

File Edit Update Options

Chain: [EFLT1

Job Murber: {101 = g ﬁlLabelScale: ID.DDDDDD
=l

Surfaces] CoGo I Frojection I

Type | Chain | Profile/Surfal Dizplay S ettings | Draw |
]
L1
X
- Details®
Type: _Cogo Chain v| . .
Chain: [ERMORY - Begi [455333 |0
Frofiles [< Hone » =l ™ End |48+83'33
Vetical Offset: [0.00 8[| [0
- POT
=¥ Eqtraction fom Suface. ————————— = Filter Tolerances
TIM File: I SI Horizontal: IEI.BIJ
Method:  Triangles ™ ‘ariance: |D.1D

— Display Settings

By Level Symbalo vI ,7 |'Cust0m [Lire Etile

Eeaturer | W Entries = | e ID'DDDD

Each projected profile to be drawn must be added to the list box. This is accomplished via the action /
edit buttons on the right side of the dialog. When a line is added to the list box, the profile is drawn.
Note: clicking on the draw toggle in the list box deletes or redraws the profile.

Edit Buttons:
Add, Modify, Delete

To add to the list box, simply select the Type, Chain, Profile, and Vertical
Offset, then populate the Display Settings, Filter Tolerances and
Extraction from TIN, if desired. Then click Add to the right.

To delete a line from the list box, simply highlight the line to be deleted

and click Delete.

Modify a line by highlighting the desired line in the list box, make the
desired changes in the fields directly below the list box, then click

Modify.

The following fields are defined in the Details group box.

Type

Chain:

Profile

Vertical Offset

1/10/2008

0

A COGO chain or Survey chain may be utilized.

After the desired Type has been selected, the Chains in the current

GPK are listed for selection.

(COGO Chain option only) Select the profile to be utilized.

Offset in terms of master units. Any Vertical Offset is applied
after the profile is generated from the source data.
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Lab Exercise: Profiles

LAB EXERCISE: PROFILES

&

@ N =V

6.

1/10/2008

DRAWING PROFILES
Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\d60843prof.dgn.

Select Applications > GEOPAK Road > Plans Preparation > Draw Profiles.

From the Draw Profiles dialog open the Profile Cell Control dialog and set the Active Chain to
EPLTI1.

£ Profile Cell Control M= E3
Active Chair: [EFLT1 =l

Microgtation File Station Elevation  H. Scale Y. Scale Gap

25.00 500

A Active Desigh

X =l

Select the COGO tab on the dialog.
In the Display portion of the dialog set the profile to PROF1.

g Draw Profile M=

File Edit Update Optiohs

Job Number: |1EI1 VI E ﬁl Label Scale: ID.DDDDDD
=l

Chair: [EPLT1

Surfacesl CaGo I F'loiection]

- Details

) EROF B |'Stat|nn Lirnits

Vertical Dffsst [0.00 I Begin: [1+50.00 4
[T End [35+15.60 ﬁl

— Dizplay Settings

By Feature v| ,ﬁ Customn Line Style
Featurs: |PROEXISTZG jﬁl [} Scale factor: | 0.0000

Optiong
General [~ WPl Labels Frarn %Pl "I
WP Circle vI
vC [ GradelLabels “+'and“' vI

In the Display Settings portion of the dialog set the toggle to By Feature and click on the
paintbrush icon.
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Lab Exercise: Profiles

7. From the D&C Manager select the feature PROP255.

ESelect Deszign & Computation Payitem ... H=] E3

Fil=  Edit Seftings Fawortez  Help

@Iid ok | Cose |

&R CAE0Ed I standards\ WD O T englizh.ddb O
[ Road Design
[ Aligrments
23 Harizartal
= Vertical
ﬁ PROEXIST25 - 25 Scale Existing Profiles
& PROEXISTS - 50 Scale Existing Profiles
ﬁ PROEX>ISTI00 - 100 Scale Existing Profiles
= PROP & Pro Prafil 1
gy FROPRE010 - 50 Scale Propozed Profiles 10:1
ﬁ PROPR10020 - 100 Scale Proposed Prafiles 20:1
3 Box Culverts
23 Construction Lirits
23 Curbing
3 Drop Inlets
23 End Sections
23 Endwalls
{22 Erasion Contral =l

8. Click OK.
9. Click the Add Profile icon on the right side of the list window to add the profile in the list and
draw graphically.

g Draw Profile M= E

File Edit Update Options

Job Murber: 1071 = g ﬁl Label Scale: ID.DDDDDD
JE3

Chairi: [EPLT1

Surfacesl COGO I Proiection]

M arme Dizplay Settings Dira
PROEX 1
FROF1 PROPRZ55
X
— Detailz
Prafile: |EF'LT = Station Linits

Vertical Offset. [0.00 V| Begin: [1+00.00 1
¥ End [45+00.00 ﬂl

~ Dizplay Settings

By Feature -| o o Custom Line Style
Featurs: [PROEXISTZ5 ;I.él ™ Seale factor: [0.0000

Options

General [~ WPl Labels FromWFl_ 7|
Cicle ¥ |
vC [T GradelLabelz: '+ and "' "I
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Lab Exercise: Profiles

&

> PLOTTING DITCHES

While still on the COGO tab, change the profile to DITCHLI.
2. Set the Display Settings to By Feature and select the feature DitchL.

1.

N

1/10/2008

ESelecl Design & Computation Payitem ___ |_ O] x|

File

Edit Settingz  Favortes  Help

)14

ok | Clse |

&8 [ M\E084 3 standards W DO T englizh.ddb -
[£= Road Design
[ Alignmments
{7 Ditches

= Ditchl Left Roadway Ditches
g DitchR Right Roadway Ditches
3 Harizantal
1 Wertical
23 Box Culverts
23 Canstruction Limits
23 Curbing
3 Drop Inlets
21 End Sections
3 Endwall:
23 Erosion Cantral
1 Fence
23 Ground Caover

Click OK.

In the Options settings, highlight VPL.
Toggle ON the Grade Labels.

g Draw Profile M=

File Edit Update Optiohs
Job Number: |1EI1 VI E ﬁl Label Scale: ID.DDDDDD
Chair: [EPLT1 =]

Surfacesl COGO I Proiection]

M ame | Digplay Settings | Diran]
EFLT PROEXIST 25
PROF1 PROPRZ255

XD

~ Details®
Profile: [DITCHLT R —
Vertical Offzet. [0.00 I Begin: [ 42358 ]
[ End: IW&I
~ Dizplay Settings
B Feature v| Cusztam Line Style
Feature: [DitchlL ;[ﬂ L‘ Scale factor: [0.0000
Options
Gieneral I~ WPlLabels  FromvPl v |
Circle vI
e v Grade Labels '+ and ™ vI

Make sure that all toggles are OFF for the other Options settings.
Add the ditch to the list window.
Change the feature to DitchR.
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Lab Exercise: Profiles

gSelecl Design & Computation Payitem ___

File Edit Settngs Favortes Help

ﬂll_dl ok | Ciose |

& C:AE084 Ihatandards YWD 0T englizh. ddb =
{7 Foad Design
= Aligrmments
{7 Ditches
d Ditchl Left Roadway Ditches
w DitchF Right Boadway Ditches
3 Horizontal
1 Vertical
7 Box Culverts
3 Canstruction Limits
3 Curbing
3 Drop Inlets
7 End Sections
3 Endwall:
3 Erozion Contral
3 Fence
7 Ground Cover =l

9. Change the profile to DITCHRI.
10. Add this ditch to the list window.

g Draw Profile M= E

File Edit Update Options

Job Murber: 1071 = g ﬁl Label Scale: ID.DDDDDD
JE3

Chairi: [EPLT1

Surfacesl CaGo I F'loiection]

MName | Display Settings | Drawl
EPLT PROEXISTZ5
) DitchR
CITCHL1 DitchL

iy
X |l

FROF1 PROPFR 255
— Detailz

DITCHR1 =] Station Lirnits

Vertical Offset. [ 0.00 I Begin [2+813¢ 1
[T End [9+8229 ﬂl

— Display Settings

By Feature v| _ Cuztam Ling Style
Feature: [DitchR =l I Seale factor: | 0.0000
~ Optionz

General [~ WPl Labels Frarn %Pl "I
Cicle 7|
VT W GradeLabelz '+ and - "I

11. These ditches can be manipulated with any MicroStation command and moved to the desired
location in the profile view.
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Superelevation

CHAPTER OBJECTIVES

In this chapter you will review the preferences and dialogs for computing superelevation. Also
included will be instruction on Shape Manager tools.

INTRODUCTION

&

GEOPAK supports a myriad of options for the definition of pavement on proposed cross sections.
They range from a single slope specification emanating from a baseline / profile on each section, to
complicated multiple roadways, each with its own superelevation transitions.

The most basic is the project where no superelevation transitions are required, i.e., the roadway slope
for all pavement (if any) can be specified as a single value. In this case, the slope can be defined with
the proposed cross section processing and any additional superelevation work is not required. This
process will be utilized in Exercise 12 when we have GEOPAK draw the existing shoulder and
pavement on the sections — shapeless.

Another option is the definition of superelevation when roadways are constant widths without tapers,
i.e., turn lanes, acceleration and deceleration lanes, etc. In these areas, the automated superelevation
can be utilized, based on a user-defined design speed and considering the geometry of the specified
roadway. After careful review of the data (in ASCII format) and overriding the computed values,
GEOPAK draws pavement representations as complex shapes into a MicroStation 2D design file.

A third option is the definition of superelevation when roadways are not constant widths, i.e., gore
areas, turn lanes, acceleration and deceleration lanes, etc. In these areas, graphics elements within a
MicroStation 2D design file are utilized to create complex shapes which define the superelevation
transitions.

A combination of these tools can be combined with a project, or even within a single roadway. The
shapeless mode is excellent for rural applications, low volume city streets, frontage roads, etc., while
the automated method quickly generates automated shapes for more complex roadways. Any area
which cannot be defined via the automated method can be augmented by the graphical method.
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Accessing Automated Superelevation (AutoShape Input File Maker)

ACCESSING AUTOMATED SUPERELEVATION (AUTOSHAPE INPUT FILE MAKER)

&

The Automated Superelevation tool can be accessed by selecting Applications > GEOPAK ROAD >
Cross Sections > Superelevation Shape Manager Tools. It can also be invoked from Project Manager
by clicking the Calculate Superelevation button or by selecting the Automated Superelevation icon
from the GEOPAK ROAD tool frame.

The GEOPAK Superelevation package enables the user to create, edit, and run an autoshape input file
quickly, basing it on an existing COGO alignment.

A set of preferences is available which gives the user complete control over every aspect of the
standardization of the superelevation design process. AASHTO Method V is available as a default,
along with the ability to employ user-defined lookup tables both for e (superelevation rate) and for
runoff length. User-defined equations may also be entered to compute these values. A thorough set of
options is available for resolving the superelevation conflicts of Reverse Curves, Compound Curves,
Broken Back Curves, and Short Curves.

GEOPAK calculates superelevation £ Automated Superelevation - Mainline ]
transition locations for any alignment File
stored into the coordinate geometry - e —
database. The main superelevation Job: [T Q) Chain: [MANCNE =] ]
dialog is simple and straightforward, . . N |
allowing the user to select which DBS'gn.S_pEEd' EFI el
preference file is to be used for the Transtion |0 Liesr 7] | End: [3473754 b
current session, as well as enabling the Preference File; [english_2001 | Faciity: Undivided |
entry of the typical section lane e Selection: Imj L Selection: Imj
configuration in the simple engineering o I Fight
terms of Number of Lanes, Lane
Widths, Median Width (if any), and Profile: [MAINLINE =]
Cross Slope. More complex lane Tie: _Offset -| Dffset: | 0.0000
configurations may be represented as S = T Dieet " Dependert |
needed. -2.0000 0.0000 -12.0000 jal
Upon computation of the superelevation -2.0000 -12.0000 -24.0000 | X
parameters (cross slopes and il
stationing), the information is stored in ;d
an ASCII file, where the user may
review and modify the transitions, if Create Input File: [shapes.inp =y
desired. After reviewing the
information, the ASCII file is executed | [3enerate Superelevation Transtions |
from the Autoshape Builder to generate
superelevation shapes.
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Accessing Automated Superelevation (AutoShape Input File Maker)

0

Job

Coordinate geometry database containing the desired chains and profiles.

Chain

GEOPAK baseline chain dictating the horizontal geometry for which
superelevation transitions are calculated. This chain is also called the Shape
Cluster Baseline in the Auto Shape input file.

Begin Station

When the chain is defined, GEOPAK populates the Begin Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

End Station

When the chain is defined, GEOPAK populates the End Station with the
default beginning of the chain. To compute superelevation for part of a chain,
adjust the station.

Design Speed

Design speed that determines what Design Speed is to be used either in the
tables or equations for e and length computations.

Preference File
e selection
L selection

The Preferences File combo box selects which Preference File is to be used
for this computation. The various Preferences Files which are available in the
combo box are determined by what files have the .sep file extension in the
Preference Files Path on the User Directories dialog. When it is set, the
available e and length Selection combo boxes are filled in according to the
csv file names as specified in the Preferences File. Those combo boxes
determine which table within the .csv file will be used for computation.

Facility

Facility determines whether the roadway cross section is to be divided or
undivided. This option determines two things. For the dialog box, it
determines whether or not the values Profile, Tie (Offset or PGL), and or the
Tie or PGL values may be different. If they are different then two shape
clusters are to be generated, which usually is required for a median. The state
of the Facility option button also determines which Preference is used as
found on the Distribution tab of the Preferences dialog.

Left / Right tabs

The area enclosed in the Left / Right tabs are for the determination of values
specific to shape clusters.

NOTE: The right and left tabs contain data pertaining to each lane within
each roadway. If the Facility is undivided, then the left tab is for the left
lane(s) while the right tab is for the right lane(s). If the Facility is divided,
then the right tab is for the entire right roadway, while the left tab is for the
left roadway.

Create Input File

ASCII file wherein GEOPAK creates the autoshape input file. DO NOT
include the extension, as GEOPAK adds .inp to the field.

Generate
Superelevation
Transitions

Commence automatic superelevation calculations

Profile

GEOPAK profile defined as the Shape Cluster Profile in the Auto Shape
input file.

Tie

Offset - Horizontal distance from the Profile (PGL) to the Chain.

PGL Chain - Chain stored in the gpk file that the shapes will be computed
from. This chain does not require a profile be stored with it as the defined
profile will be applied to this chain.

Offsets

Offsets define the dimension of the shape (usually a lane) by two offset
distances from the baseline. Note that tapers are not supported. Offset
distances are negative if measured to the left. . Each lane must have the
same offset on the left as the left adjacent lane and must have the same offset
on the right as the right adjacent lane (no gaps in offsets). Computation may
not proceed if this condition is not met.

1/10/2008
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Accessing Automated Superelevation (AutoShape Input File Maker)

0

% Slope Cross slope of each shape in normal crown in percent format. A negative
sign denotes the roadway going downward, while emanating away from the
PGL. A Normal Crown section of 2.0% would, therefore, be entered as —2.0.
Lane offset values are entered in terms of master units, i.e., feet or meters.

Dependent / One dependent shape, which is based on the profile, is required for each

Independent cluster. Other shapes are drawn not based on the profile, but on adjoining
lanes, and are independent. For example, turn lanes are drawn abutting next
to the mainline roadway, so they are independent. However, a lane based on
the profile for its initial elevation, such as one of the through lanes, is profile
dependent.

Edit buttons: Add — populate the fields and click Add.

Add To delete a line, highlight the desired line, then click the Delete button. To

Delete modify a line, highlight the desired line, click once on the value to be

Modify modified. The value will be placed in an edit mode. Change the value then
hit enter or tab out of the field.

Quick Entry Enables the user to populate the shape cluster list boxes quickly while

(second to bottom
tool to the right of
the list box)

entering the data using engineering terminology.
Facility:  Undivided vI

fediar tfidth: | 0L0000

Lare Widths: |12.DDEIEI
Total Mumber of Lanes: |4
MHarminal Percent Slope I -2.0000

Cancel |

Rectify Lanes

(bottom tool to the

right of the list
box)

If Offset values have been entered that create a gap between lanes, the Rectify
Lanes option removes this gap. Click Rectify Lanes and the values will be
modified so that any gaps are removed.

1/10/2008
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Accessing Automated Superelevation (AutoShape Input File Maker)

Selection of the Generate Superelevation Transitions button performs the actual superelevation computations. Three

things happen at this point.

®  First, the superelevation
transitions as computed by
GEOPAK are written to the
Autoshape Input File
specified by the user (in the
Create Input File field).

®  Second, the log file is
written.

®  Finally, the Autoshape
Input File is loaded into the
text editor running within
MicroStation. This
Autoshape Input File Editor
has an icon at the top that
allows the Autoshape Input
File to be run. Autoshape
Input files can also be run
from the Autoshape
Builder.

&

1/10/2008

£ Text Editor: shapes.inp
File Edit

Criteria

=0l x|

D|e|d] &|e@|@] <[~z

<% Superelevation Settings and Parameters:

Froject Hame:
T=er .

Fun Hame: Hainline

Tnit Sy=stem iz english.

Created input file "shapes. inp".
Created activity log file "shapes. log".
Created on Tue, Dec 23, 2003 at 15:32.
T=zing Freference File "english 2001"
T=zing & Selection of "4% & max".

T=zing Length Selection of "all cases"
T=zing De=zign Speed of 50.000000.

C:~data~geo~roadl~roadl . prj

%

auto shape
job number = 101

auto shape ==t

zhape cluster ba=zeline = MAINLINHE
szhape cluster profile = MAINLINE
zhape cluster tie = 0.0ooo0

independent shape

chain ~ offset
HATINLINE —24.0000
HATNLINE —-12. 0000

filler line station ~ =lope
285+00.000000 -2 0000

C . ~data~georoadl~projdbs~john

Lire: 1

Cal: 1
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Draw Shapes into Plan View File

DRAW SHAPES INTO PLAN VIEW FILE

The Autoshape Builder is NOT accessible from Project Manager but can be invoked by selecting
Applications > GEOPAK ROAD > Cross Sections > Superelevation Shape Manager Tools or by
selecting it from the GEOPAK ROAD tool frame.

Once the shape input file (fname.inp) has been created and reviewed, the designer can run the input file
to place the superelevation shapes into the specified graphics file. To use the interactive method to
define roadway superelevation (in a .dgn file) the designer selects the Autoshape Builder from the
Superelevation Shape Manager Tools tool bar (or alternately from this same tool within the Text Editor
as described above).

& superelevation Autoshape o ] [
Autoshape Input File: [ shapes inp SI
™ Display Only
Superelevation Shape Level Sumbology
[T Ovenide Input File Level Symbology

Dependent Shape! | se——
Idependent SHAPE! | m————

| Diraw Superelevation Shapes |

Autoshape Input  Name of .inp file (shapes.inp) created by the Automated superelevation

File generation containing the transitions.

Display Only Create the shapes in “Display Only” mode. That is, they are not written to the
design file and a view Update operation eliminates them, as does zoom in, etc.

Override Input This option is used to override the Plot Parameters settings in the Superelevation

File Level Shapes input file.

Symbology

The shapes are placed in a 2D graphics file on level 63 by default. The plot parameters can be modified
in the input file with a text editor prior to building the shapes into the graphics file or with the User >
Symbologies pull down on the Automated Superelevation dialog.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Superelevation Shape Manager Tools

SUPERELEVATION SHAPE MANAGER TOOLS

The Superelevation Shape Manager tools can be invoked by selecting Applications > GEOPAK
ROAD > Cross Sections > Superelevation Shape Manager Tools or by selecting it from the
GEOPAK ROAD tool frame.

The tools in the Superelevation Shape Manager Tools toolbox are detailed below.

Automated Superelevation - performs the actual calculations and stores the results in
: an ASCII file, known as the autoshape input file.

Autoshape Builder - processes the autoshape input file and draws corresponding
complex shapes in the specified 2D design file.

|

;)

Shape Maker - graphical method of drawing irregular superelevation shapes. This
method is utilized for gore areas, turn lanes, etc.

F

Shape Analyst - provides information on any point within a GEOPAK superelevation
shape.

Shape Profiler - provides profile information based on user-define increments
intersecting a GEOPAK superelevation shape.

Shape Editor - dynamically change parameters on a previously created shape. This
includes filler line stationing, dynamic moving of shapes, etc.

Shape Selector - highlights or selects shapes based on a wide range of user queries or
filters.

Shape Properties - provides information on any GEOPAK superelevation shape. In
addition, this shape information can be modified on individual shapes of selections of
shapes.

R |12 = 2] £

Shape to DTM - provides the option to store a DTM Dat file from the superelevation
shapes. In addition, it can plot the calculated elevations into the design file at a user
specified interval.

4
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Shape Analyst

SHAPE ANALYST

The Shape Analyst tool is extremely useful, as it provides information on any point within a
GEOPAK superelevation shape.

£ shape Analyst o ] oA |

Lser

ob: 15play Cply 1053 Sechion
Job: [101 ™ Display Orly [~ Cross Secti

r Elevation [nformation

Chair : I <Selecty j FGEL Elewation :

Profile ; PGEL Slope

Station I Crozz Slope ;
Offget ID.EIEIEIEIEIEI Longitudinal Slope

Elewvation : Flows Slope :
™ Estrapolate Fised Slope : I oooooon &
By Sta/Offcet | oP |

Before using this tool, the Job Number must be selected. Upon selecting a Job Number, a Chain must
be selected that the shapes are defined relative to. If Display Only is enabled, information like
elevation and a flow arrow are drawn to the view, but they are not written as elements to the active
MicroStation file.

When the Cross Section toggle is not activated and a data point is issued within a shape, the elevation
of the data point and a flow arrow are displayed. When the toggle is activated, a dashed line is placed
through the data point, radial to the shape cluster baseline. In addition to the elevation and flow arrow
placed at the data point, elevations are displayed where the cross section line intersects any
superelevation shape and cross slopes are labeled for each shape.

The By Sta/Offset button causes the current Station / Offset value to be projected back onto the shape
cluster baseline and the elevation of the projected point is displayed. This option can be manual entry
only and requires no data point on the screen.

The DP button works within a superelevation shape whose X, Y coordinates are utilized to compute
station / offset from the specified shape cluster baseline, which is subsequently utilized in conjunction
with the shape to compute the various slopes and elevations. After the DP button is clicked, numerous
data points can be placed. It is not necessary to click the DP button again. Each corresponding station /
offset is displayed along with the associated output information.

The Dynamic button activates the dynamic mode. As the cursor moves across the screen, any
momentary pause places the elevation and flow arrow in the MicroStation file and computes and
displays the analysis information.

The Extrapolate Fixed Slope toggle is another option supported in the Shape Analyst tool. The
option is utilized when the data point, dynamic point or station / offset is outside of the shape. When
the option is not activated, the data point is projected back to the shape's chain. The elevations at the
edges of the shape are displayed and the slope of the outside shape is projected to the data point. When
the toggle is enabled, the user defined slope is projected from the outer most shape to the data point to
determine an elevation.

SHAPE PROFILER

The Shape Profiler tool computes elevations along any GEOPAK shape or MicroStation element at a
user specified interval. The element can be inside or outside of the shapes.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Superelevation Preferences

& shape Profiler P ] 3
User
Job: IWEI [ Display Only
Graphic Grade vI
Chain: [ <Selects  =| _ldentify Shape I
Fram Statior : I— ﬂl
To Station : I— ﬂl
Even vI I'I—
Elevation slong:  Element vI

[T Continuous Extrapolation T Complex Chain

The Job field can be populated by key in or using the Select... button. After selecting a GPK file, click
Identify Shape and data point on any shape along the desired Chain. Set the From Station and To
Station fields by keying in values or using DP.

Even should be selected when it is desired to have the elevations compute at the even station values.
Increment will allow the elevations to be computed starting at the From Station, then adding the
increment value to that station. Intersect is used with an element to compute elevations at all locations
that the element intersects the shape(s).

The Elevation Along toggle can be set to Shape or Element. When set to Shape, elevations will be
computed based on the Even/Increment value along both longitudinal edges of the shape. When set to
Element the elevations are computed along the element based on the Even/Increment/Intersect
toggle.

Continuous Extrapolation allows the user to identify multiple longitudinal elements outside of the
shape area and compute elevations by a user defined Slope and one of three methods: Radial to
Baseline, Radial From Element, or Radial to Element.

SUPERELEVATION PREFERENCES

A set of preferences is available which gives the user complete control over every aspect of the
standardization of the superelevation design process. AASHTO Method 5 is available as a default,
along with the ability to employ user-defined lookup tables both for e (superelevation rate) and for
runoff length. User-defined equations may also be entered to compute these values. A thorough set of
options is available for resolving the superelevation conflicts of Reverse Curves, Compound Curves,
Broken Back Curves, and Short Curves.

Superelevation Preferences are saved to disk in a file of ASCII format with an extension of .sep. Users
may edit the file in a text editor, or they may edit it with the Superelevation Preferences Editor.

When editing a Preferences file with a text editor, comments may be inserted. Comments are
delineated with a dollar sign ('$"). Comments may take up an entire line, or may be on the same line as
a data entry. When a $ is found on a line, GEOPAK does not read that line any further. Although there
is no way to edit the comments in the Preferences dialog, comments are not lost when the .sep file is
edited via the dialog.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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E Tab

E TaB

The first step in the process is the computation of e for each curve. Regardless of the manner of
computation, e computation is based on the curvature of each curve and the Design Speed. When the E
tab is selected, the dialog dynamically changes as shown below.

,E Superelevation Preferences: . 273\bin\englizh_1990_zep

ie I Funoff Length I TangentHunout] Adjust Factors ” [+

eMethod: _AASHTO Method5 7|
Table Mame: [ergish 1990 2asnT0_v_ | Q| 2

Speed Interpolation:  Linear Vl

Eradivs | hterpalatian | Limear Vl
& Rounding Increment; | 0.100000

E Method:

Radius Table
AASHTO Method 5
Equation

Table name

Speed Interpolation:
Linear

Closest Entry
Conservative Entry

Radius Interpolation:

Linear
Closest Entry
Conservative Entry

&

1/10/2008

This option determines which method GEOPAK uses to compute
e.

AASHTO Method 5 or Radius Table - this field contains the
name of the csv file in which to find the tables. Generally, no
path should be given in the file name since these are controlled
by Environmental Variables and/or user control in the
Superelevation Computation dialog. If a path is specified along
with the csv file name, that path will be used regardless of other
methods of setting the path such as Environmental Variables.

Equation - text field is the location where the equation is
entered. Click Files to select the file. Clicking Edit opens the
editor specified in the environmental variable

GPK_SUPER _EDITOR and should normally be set to Excel or
some type of spreadsheet application.

Specifies how GEOPAK is to interpolate between Design Speed
columns if the user selects a Design Speed which is not found in
the table. Speed Interpolation applies to both the AASHTO
Method 5 table and Radius Table for e computation,

Radius Interpolation only applies to the Radius Table option.
This interpolation option button specifies how GEOPAK is to
interpolate between Radius Rows if the given Radius does not
have a corresponding row with an exact match in the table.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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E Rounding Increment Applies to e regardless of how it is computed. . This is simply
rounding to the nearest evenly divisible number of the rounding
value. For example, if e-rounding were set to 0.25, and ¢ as it is
computed from a table comes out to be 3.789, the value would be
rounded to 3.75, which is evenly divisible by 0.25. Set a value of
0.00 to disable the rounding of e.

RUNOFF TAB

The second step in the process of computing Superelevation transitions is the computation of
Unadjusted Length, which is the Runoff Length as if the roadway had two lanes only. (Adjusted
Length is the true Runoff Length, adjusted for the true roadway width.) In all methods of computation
of Unadjusted Length, the computation is based on the rounded e value for each curve.

g Superelevation Preferences: .. 27 3\bin\englizh_1990.sep
File

EFEER

F| I TangentHunout] Adjust Factors ” [

— Spiral
® Spiral Length = Runoff Length T Spiral Length = Runaff Length + Tangent Runout

 Circular Curve
Runoff Length Method:  Relative Gradient T able Vl

Table Name: [engish_1930_RiGtable Loy | G 2]

Speed Interpolation;  Linear Vl
elrterpalators Cmesr Vl
width Basiz:  Mominal Lane 'width Vl

Mominal Lane Width: | 12.00

Conzider Half Lane [Fwidth < I .00
Length Rounding Increment; | 5,000000
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Tangent Runout Tab

TANGENT RUNOUT TAB

&

Tangent Runout is the distance from a Cross Slope of Normal Crown to a Cross Slope of zero as
depicted here:

Tangent

Runout
Lenoth

Qutside EP

Grade Line

Inside EP

Three methods are available to compute Tangent Runout Length: By Relative Gradient, Fixed
Distance, or Equation

1/10/2008

,E Superelevation Preferences: . 273\bin\englizh_1990_zep
File

d 2 d =

| FunalfLength | [Tangent furo

Tangent Runout Distance: By Relative Gradient v|

Tatal Lenath Rounding Increment: I 0.000000

I Adjust Factors ” [+

Copyright © 2007 Bentley Systems, Incorporated

4-12

Do Not Duplicate



Adjust Factors Tab

ADJUST FACTORS TAB

The user can control Adjustment Factor settings for three lanes up to twelve lanes. If a roadway has
more than twelve lanes, the length adjustment is made according to the settings for twelve lanes.

File

o= g =

I Funoff Length I TangentHunout]

Baze Adjust Factor Orn:  Tatal Mumber of Lanes

r Multilane Bunoff Length Adjust Factars
¥ 3Llane: [Tzo0000 | W Slare:  [2500000
v 4Lane: IW ¥ 9 Lane: IW
¥ 5lane: [Teoooon | W 10Lane:  [2500000
¥ B Lane: [Zoooooo | W 11Llane:  [2E00000
v 7 Lane: IW ¥ 12 Lane: IW

DISTRIBUTION TAB

After Adjusted Lengths have been computed for non-spiraled ends of circular curves, the transition is
distributed over the curve and its adjacent tangents and stationing is computed relative to the PC and
PT. The amount of the transition which falls on the tangent is termed Percent on Tangent. Options are
provided to base that percentage on Total Length or on Runoff Length.

File

o= g =

Funoff Length I TangentHunout] Adjust Factors I

~ Undivided Roadway

Diztribute Over:  Runaff Length Only Vl I BE.BEEEY0 | % On Tangent
r— Divided Roadway [High Side]

Distribute Ower, Runoff Length Only Vl I BE.BEEEYD | & On Tangent

r— Divided Roadway [Low Side]
® tatch High Side Full Super Station T Distribution: I O S ErE et

Station Rounding: Mo Founding Vl B |5.DDDDDD
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Rotation Tab

ROTATION TAB

The Rotation tab provides a means to indicate how the super will be rotated and the axis point the
rotation will occur.

g Superelevation Preferences: .. 27 3\bin\englizh_1990.sep
File

o= g =

TangentHunout] Adjust Factors I Distribution I Fatation Is ag

Tranzition Profile;  Linear Vl By Slope Vl

Outside Lane Raotation:  Rotate To Match Inside Lane - |

— bz OF Botation [Two Lane Undivided)

= _

REVERSE CURVES TAB

Reverse Curves occur when two adjacent curves which deflect in opposite directions have
superelevation transitions which overlap or are in close proximity. Two levels of conflict are defined
for Reverse Curves: Critical and Supercritical. The determining factors for defining a conflict as
Critical or Supercritical are both based on the Length of Normal Crown existing between the two
transitions. (Note that overlapping transitions may be considered to have a negative Length of Normal
Crown.)
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Compound Curves Tab

The distinction, then, between Critical and Supercritical has to do with how the conflict is handled. If
the conflict is Critical, adjustments are made so that the Minimum Normal Crown Length is
maintained. If the conflict is Supercritical, the transitions of the two curves are merged and Normal
Crown never occurs between the conflicting curves. When GEOPAK checks for this conflict, it first
checks to see if the Length of Normal Crown violates the Supercritical threshold. If it does not,
GEOPAK then checks the Critical threshold. This means that if the value for Maintain Minimum
Length is less than or equal to Supercritical Length, no conflict would ever be handled as Critical. Also
note that either value may be negative, although this is ill-advised for Maintain Minimum Length.

File

o= g =

Adjust Factors I Distribution I Fiotation HEVEFSEEUWE Is |r

~ Critical Cage [(Maintain Mormal Cromn Section]

td aintain kinirmumn Length: I 15.000000

Treatment:  Hold Relative Gradient, Shide Transition Stations Vl

tinirmum Length Distribution; By Degree OF Curvature v|

 Supercritical Case [Remave Marmal Crown Section]

Supercritical Length; I 0.000000

Treatment:  Combine Trangtions - Position 0%, Specify Belative Gradient 'l

0% Pogtioning: By Degree OF Curvature v|

Relative Gradient:  Average "l

ComMPOUND CURVES TAB

The dialog contains settings for two types of conflicts in which two adjacent curves deflect in the same
direction. "Compound Curves" are when two curves deflect in the same direction and have no
intermediate tangent section, but instead share a common station, the PCC. "Broken Back Curves"
occur when two curves deflect in the same direction and have an intermediate tangent section which is
short enough that the superelevation transitions of the two curves overlap or nearly overlap.

g Superelevation Preferences: .. .27 3\bin\enghsh_1990.sep
File

el =

Diztribution I Fiatation I Fewverse Curves

~ Compaund Curves
Determing Transition Length: By Averaging Both Relative Gradients Vl
Length Distribution At PCC: - By Degree OF Curvature 'l I S &

r Broken Back Curves
taintain Minimum Momal Croven Length I 15.00

Treatment:  Lower e To Reverse Crown v|
M aintain Minimunn Feverse Crown Lenagth | 30,00
Treatment:  Hold Lower & Through Trangition Vl
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Short Curves Tab

SHORT CURVES TAB

The Short Curve conflict occurs when the length of the fully superelevated portion of the curve is
shorter than the desired minimum. This is not a conflict between two adjacent curves as the other
conflict types, but is instead an undesirable situation occurring on a single curve.

,E Superelevation Preferences: . 273\bin\englizh_1990_zep
File

d 2 d =

Ratation I Reverse Curves ICompnund Eurves] Short Curves I EE

M aintain Minimum Length: I 25,00

Treatment Truncate e ~ |

SUPERELEVATION TRANSITION CONFLICT RESOLUTION

Superelevation Transition Conflicts occur when the stationing of the superelevation transitions of two
adjacent curves overlap, or when the fully superelevated station range on one curve is too short.

When curve conflicts occur, GEOPAK attempts to resolve them by adjusting relative gradients,
distribution percentages or e values, depending on the applicable preferences.

Before writing the autoshape input file, GEOPAK scans the filler line stationing created by prior
processes in the superelevation flowchart for conflicts.
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Lab Exercise: Superelevation Shape Manager Tools

LAB EXERCISE: SUPERELEVATION SHAPE MANAGER TOOLS

The Shape Maker window permits graphical and interactive creation of superelevation shapes.
Interactive shape creation is typically required only for those areas where the longitudinal edges of the
shapes have not been stored as GEOPAK chains or offset chains. The left-turn bay shown below is an
example of a shape that is typically created from the Shape Maker Window.

>

1.
2.
3

SHAPE MAKER

Open the MicroStation file c:\data\geo\vdot\road2\60843\d60843work.dgn.

Attached the saved view Shape Maker.
Turn off enough levels to have a clear image of the left turn lane shown below. We need this area
clear of elements in order to shape.

7.

Select Applications > GEOPAK Road > Cross Sections > Superelevation Shape Manager
Tools.

ﬂ 1] G| A > J

Click the third icon from the left to access Shape Maker.
Set the Shape Parameters portion of the dialog like the one shown below.

£ Superelevation Shape Maker M= B3
Job Murnber: I 1m gl Taolerance: I 0.7 00000

 Shape Paraneters
Bazeline: INBL vl Clags: _Independent vI
Prafile: INBL vl Trangition D ID

Identify Shape | Slope Label: 1725

~ Filler Lines
tethod: By DP

[ Transition Slope: | DP I
Manual v| [ Elementl [y I

In the Filler Line portion of the dialog set the Method to By Station.

8. Enter a station value of 121+83.00.
9. Key-in a slope of -3.0.

0

1/10/2008
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Lab Exercise: Superelevation Shape Manager Tools

10. Click the Create button.

g Superelevation Shape Maker M= E3

Job Number: |1D1 gl Tolerance: ID.1EIEIEIEIEI

~ Shape Parameters
B azeline: m Clazs: _Independent vI
Prafile: [NEL = TranstionlD: [0 |
Tie '”W Spmbology: ’7
Identify Shape | Slope Label: 123

~ Filler Lines

Method: By Station vI 121+83.00
[ Transition Slope: [-3.0 Create I

| Automatic Fadius: |5.DDDDD[ [ I

11. Create another Filler Line at station 125+72.56 with the same slope of -3.0.

g Superelevation Shape Maker M= E3

Job Number: |1D1 gl Tolerance: ID.1EIEIEIEIEI

~ Shape Parameters
B azeline: m Clazs: _Independent vI
Prafile: [NEL = TranstionlD: [0 |
Tie '”W Spmbology: ’7
Identify Shape | Slope Label: 123

~ Filler Lines

Method: By Station_ | [125:72.54
[ Transition Slope: [-3.0 Create I Delete I

Automatic "I Fadius: |5.DDDDD[ Diraw I

12. With the toggle at the bottom left of the dialog set to Automatic, click the Draw button and data
point inside the turn lane.
13. You should now have the turn bay shaped.
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Lab Exercise: Superelevation Shape Manager Tools

> SHAPE ANALYST

The Shape Analyst tool is extremely useful, as it provides information on any point within or outside a

GEOPAK superelevation shape. This tool supports all GEOPAK superelevation shapes, including

those with non-linear (parabolic) transitions, non-zero ties and PGL chains.

1. Click on the fourth icon from the left on the Shape Manager tool bar. This will invoke the Shape
Analyst tool.

EShape Analyst | [ =]

Uzer

Job: |1EI1 gl ¥ Displap Only ¥ Cross Section

r Elewation Infarmation

Chair : m PGL Elewation : I—
Pofile: [ PGLSlope: [
Statior : I— Cross Slope : I—
Offzet : W Longitudinal Slope : I—
Eleration : I— Flaws Slope: : I—

¥ Estrapolate Fixed Slope : m 4
By Sta/Offset | P | Dyramic |

2. Using the chain list pull down set the chain to NBL.

3. Click the DP button and data point on a shape. (Make sure the Extrapolate Fixed Slope is turned
OFF).
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Lab Exercise: Superelevation Shape Manager Tools

4. This should produce slope and elevation information on the shapes as shown below.

H5.65

55.99

AN ATA)

010 B 1A
00 " Z¢nolle-00 " &—
Oh

55.74

00 " ¢—

55.53

Note You may have to change the symbology settings to view the text more easily. This can be
done by selecting the Preference pulldown in the upper left of the dialog.

5. Turn ON the Extrapolate Fixed Slope toggle.

6. Enter a slope of -3.0.
EShape Analyst M= B3

=

ob: izplay Only v Crosz Section
Jok: [101 ™ Display Orly W Cross Secti

r Elevation [nformation
Chain: [MEL - PGL Elevation: [G5.00
Prafile : [MEL PGL Slope: [005%
Station: [124+38.14 F 1 Cross Slope: [200%
Oiffset : IW Longitudinal Slope : IW
Elexatiarn : W Flawst Slope: : IW

¥ Estrapolate Fized Slope : |-3.DDDDDD 4
! DFP | Diymamic |

7. Click the DP button and data point outside of the shapes.
8. This will compute an elevation at the data point by projecting the desired slope.
Note An explanation of Extrapolate Fixed Slope is outlined below.

The Extrapolate Fixed Slope option is utilized when the data point, dynamic point or station / offset is
outside of the shape. When the option is not activated, the data point is projected back to the shape's
chain. The elevations at the edges of the shape are displayed and the slope of the outside shape is
projected to the data point.
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Lab Exercise: Superelevation Shape Manager Tools

When the option is toggled ON and set to a specific slope, the slope is projected from the outside shape
to the data point to calculate an elevation at that point.

>  SHAPE PROFILER

The Shape Profiler will generate profile information based on projections from superelevation shapes.
It can also generate profiles along any shape.
1. Click the fifth icon from the left on the Shape Manager tool bar.
2. This will invoke the Shape Profiler as shown below.
=
I 101 gl [ Dizplay Only
Graphic Grade "I
Chain: [NEL =] _ldentify Shape I
Fram Statior : W
To Station : W
Ewven vI |1—
Elevation Along:  Element "I

[ Continuous Extrapolation [~ Complex Chain

|dentify Element |

3. Set the options in the dialog as shown below making sure to identify the From Station and To

Station.
User
Job: IW&I ¥ Dizplay Only
Graphic Grade "I
Chain : [NBL =] _Identify Shape |
Fram Statior : IW
To Station : IW
Increment vI IW
Elgvation Along: Shape "I

[ Draw 0% Slope

Identify Shape |

4. Once the settings have been made click the Identify Shape button at the bottom of the dialog and
data point on the left turn bay shape created in the previous exercise.

5. Click one more data point to Accept.
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Lab Exercise: Superelevation Shape Manager Tools

6. This will compute elevations around the perimeter of the shape as shown below.

£ 3 & & 3 =z 32 3I 3
’,,,;iﬁ§i§§5ﬁ444444444

| 4
i;-d depdemif=t =9 4 8 8 z 3 % T % 8 2 2 2
b S [ [ S B S T T A - - - -

7. Next select the User > Preference pulldown in the upper left of the dialog and toggle ON the
option to Store COGO Point setting the Beginning Point Number to D610.

Label: | 1221
Zera Line Label: |

Line Style:

I Anow
Sumbology:

Arrow Size; I 3.000000

¥ Elevation

Symbology: | 2w

Angle: ISD.DDDDDD Relative vI

¥ Store Cogo Point

Beginning Foint M anme; | DE10

¥ Increment Paint M ame

Featurs: |
Descriptior: |
ok |
8. Click OK.
9. Click the Identify Shape button next to the chain field and data point on the farthest right side
shape.

10. Set the Elevation Along option to Element.

=
Job: IW&I ¥ Dizplay Only
Graphic Grade "I
Chain: [NEL =] _ldentify Shape I
Fram Statior : IW
To Station : IW
Increment vI IW
Elevation Along:  Element "I

[ Continuous Extrapolation [~ Complex Chain

11. Click the Identify Element button at the bottom of the dialog and data point on the existing curb
line to the right of the shape.
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Lab Exercise: Superelevation Shape Manager Tools

12. The shape slope will be project to the element and points stored in COGO at the desired
increment.

0

Note The Store Profile By Numbers command in Coordinate Geometry generates and stores a new
profile name defined by previously stored points in either A) a sequence pa-pi or B) a random
list. Sequential stationing and given elevation values must be stored with points prior to
execution of both formats. SYNTAX: STO PRO name pa-pi

> SHAPE PROPERTIES

The Shape Properties tool allows the user to review all the information associated with a particular
shape. In addition to reviewing each aspect of the shape properties may be changed or edited.

1. Click the eighth icon from the left on the Shape Manager tool bar.
2. This will invoke the Shape Properties tool.

E Shape Properties M= B3

Yo
- Shape Parameters
¥ Baseline: MEBL -
¥ Profils: MEBL -
¥ FGLChaine  [<Select: =]
v Transition |D: 0 vI

v Tie: W
[¥ Clazz: Dependent "I
I FromSlope: [-2000000
¥ ToSlope: IW

I} | Set | SetEntireSeleclionl

3. Toggle ON each of the properties.
4. Click on the ID button and data point on a superelevation shape.

Note Any of the information in the dialog may be changed by editing the values and using the Set
button to identify the shape.
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Lab Exercise: Superelevation Shape Manager Tools
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Cross Sections

CHAPTER OBJECTIVES

In this chapter we will review the Ancillary Features application and new enhancements in the latest
version. These include:

e New Update Options
e AdHoc Functionality

Also a brief discussion on Tolerance settings will be included.
INTRODUCTION

The Ancillary Features application is used to draw supplemental information onto cross sections and
profiles. This can be things such as right-of-way lines, drainage pipes and utilities.

2 Draw Ancillary Features 5] =]
File Edif Update Options
Jeil T Q Label Scale: [100 _ Draw |
Chair: [<None> I‘m :tahon Range ———— 2'

egin: |

Wiew:  Profile vI

ffset: 000 End: |
Element Type | Elevation | Display Setting!  Draw | EI

X

r Intersecting Elements

Chain I |<Nnne> I‘m
Cogo Praofile: |<Nnne> I

™ Estract Elgvation  TIH | Werical Offzet: | 0.00

TRl | a

~ Digplay Settings

cel | alr —

Scale: |1,E|E| [ Apply Wertical Exaggeration

Juztification:  Center Center ™ I
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Accessing

ACCESSING

The Ancillary Features application can be accessed from Applications > GEOPAK Road > Cross
Sections > Draw Ancillary Features.

OVERVIEW

The dialog settings can be saved into a settings file via the File pulldown menu. This file can then be
loaded at anytime to restore the settings of the dialog.

Each ancillary feature to be drawn must be added to the list box. Once added, each feature can then be
modified or deleted as needed.

£ Draw Ancillary Features M= EE

Fil=  Edit  Update Options

Job: I'ID'I gl Label Scale: |1 aa Draw |

o Station Hange ——————
Chiain: |Mﬁ3«INLINE vl
Pk Eegin: | 285+00.00 @
Yiew  Profile "I
ittt 000 End: [347-5154 |
Element Type | Elevation | Display Setting!  Draw | EI
Chait = PIPE | Profile = PIPE | Cell = Gas

X

Lv: Buri..% 3 [ Same Element | Cell = Cable -...

~ Interzecting Elements

LeveIngbnlng"I E-I Dizplay |
DGH File: Il:"\data'\geo\maﬂ WFlan2D.dgn _I

[ Extract Elesvation Levengmb'I Yertical Offzet; IDEIEI
[izplay |
— Display Settings

Cell vI | Cable - Telephone _I allr’ =
Scale: | 1.00 ™ Apply Wertical Exaggeration

Jusztification:  Center Center ™ I

Search Criteria:

The Intersecting Elements portion of the dialog is where you specify how to determine the offset
(plan view location) and elevation of the ancillary feature.

Interzecting Elements

LeveISEmbolngvl E Drizplay |
DGH File: IC"\data'\gen'\maﬂ WFlan2D.dgn _I

[ Extract Elesation Levengmb'I Wertical Dffzet: IDEIEI
[elay |

Search Criteria:
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Overview

0

There are four options with which to specify the offset location of the ancillary feature:

Chain - allows you to specify any COGO chain. This chain will then be used to calculate the
offset of the ancillary feature.

Survey Chain - allows you to specify any Survey chain. This survey chain will then be used
to calculate the offset of the ancillary feature.

Level Symbology - allows you to specify the graphical symbology of a specified feature.
Note that with this option you must also specify the DGN file where the feature is located.

Feature - allows you to specify a D&C Item Name. The symbology specified by this item
name will then be used to search for the specified ancillary feature. Note that with this option
you must also specify the DGN file where the feature is located.

There are also multiple options with which to specify the elevations of the ancillary feature:

TIN -The TIN option works in conjunction with the Vertical Offset. First, the elevation of the
DTM at the chain location will be calculated, then the vertical offset (depth of cover) will be
applied to determine the elevation of the ancillary feature.

Level Symbology - The Level Symbology option also works in conjunction with the Vertical
Offset. In this case the offset is calculated from a Graphical Element in the dgn file (usually
either a ground line or existing profile).

Feature - The Feature option also works in conjunction with the Vertical Offset. This is very
similar to the Level Symbology, except in this case the symbology is taken from the D&C
Feature. The offset is again calculated from a Graphical Element in the dgn file (usually either
a ground line or existing profile).

AdHoc Attribute — This is a new enhancement that will allow you to attribute an element and
will cause the elevation to be read from a graphical element containing the adhoc name
“Profile” and “Offset”.

The Display Settings portion of the dialog is where you specify how to display the ancillary feature on
the cross sections or profile.

1/10/2008

Dizplay Settings

Cell vI | Cable - Telephone gl [ =

Scale: |1,IJD ™ Apply Wertical Exaggeration |

Jugtification:  Center Center I
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Update Options

You have three options with which to specify how the ancillary data will be displayed.

e Cell - The cell library can either be attached to the dgn file OR it can be read from the
MS_Celllist variable.

e Symbol - You can control the justification of the symbol, as well as the height and width of
the symbol.

e Text - Note the standard Text Symbology dialog can be used to set the text symbology. The
angle of the text can also be controlled.

UPDATE OPTIONS

The new application now supports Update Options much the way the Existing Ground Cross Section
application does. These options allow the user to choose from one of four modes.

Drelete Exizting Elements and Redram
Delete Mon-Modified Elements and Redraw

Dravs on Top of Existing Elements

IT Querny

The options are toggled off / on by each selection of the option. The check to the left of the option
indicates the option is active. Only one option may be active at any given time, therefore, if an option
is selected, the previous active option is de-activated.

Delete Existing Elements and Redraw
Any ancillary feature lines previously drawn with this tool are deleted and new features are drawn.
Delete Non-modified Elements and Redraw

Only features previously drawn with this tool AND have not been modified are deleted and new
features are drawn. Any features previously drawn with this tool and modified are left intact.

Draw on Top of Existing

Any previously drawn features are ignored and a new set is drawn, resulting in two sets of features.
Query

When activated, the user is prompted each time Draw is clicked.

The user must select one of the three options and click Apply to commence processing. Clicking
Cancel closes the dialog with no subsequent processing.

LAB EXERCISE: ANCILLARY DATA

> MAPPING UTILITIES

1. Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\su60843.dgn.

2. Access the Ancillary Features application. (Applications > GEOPAK Road > Cross Sections >
Draw Ancillary Features).

3. In the main dialog set the job number to 101.
g Draw Ancillary Features M= E3

Fil=  Edit  Update Options

Job: |1D1 gl Label Sczale: I'I.DD Drraw |
Chain: [MAINLINE =] L] [ 2atien Aange

1/10/2008 5-4

Eeging | 10+00.0
Yiew:  Profile Vl """" i | q 2'
ffeet [OOD End: [158+72.05
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Lab Exercise: Ancillary Data

0

= © o N

From the main Ancillary Features dialog set the Intersecting Element toggle to Level
Symbology.

Open the symbology dialog and using the match button data point on the element representing the
sewer line to set the symbology.

¥ LvMames: WEI
[T LwMumbers: I—EI
¥ Colors: IE—EI
r Styles: I—EI
¥ weights: IS—Q
I_ Types: I—EI

b atch | Reset |

Close the Symbology dialog.

In the field for DGN File, set the file to su60843.dgn.

Open the MicroStation file d60843xsmainline.dgn.

Click on the Extract Elevation toggle and set the toggle to Level Symbology.

. Open the symbology dialog and using the match button data point on the element representing the

existing ground to set the symbology.

¥ LvMames: WEI
[T Lv Mumbers: I—g
Iv! Calars: |1—EI
I Styles: |2—EI
I Weights: IE—EI
I_ Types: I—EI

i Dizplay | Rezet |

11. Close the symbology dialog.
12. In the Vertical Offset field key-in -6.0.

1/10/2008
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Lab Exercise: Ancillary Data

2 Draw Ancillary Features M= B3
File Edif Update Options
Job: I 1M gl Label Scale: I 1.00 Diraw |

- Station Range ————————————
Chain: |MAINLINE vl §|
_ : Begin: [10+00.00
Wiew:  Profile hd I

it [T End: [158+72.05
Element Type | Elesvation | Display Setting!  Draw | ﬂ

X

 Interzecting Elements

LeveISEmbolog"I E-I Drizplay |

DGM File: | C:%60843%:uB0843.dan ﬂ

W Estract Elgvation Level Symb vI Wertic.al Offzet: I-E.DD

Search Criteria: @

~ Digplay Settings

Symbol vI | ¥ | Justification: Center Center vI
— Widthe _Fived v | EE
[ Height: Fixed "II1.DD

> DISPLAY SETTINGS

1. In the Display Settings portion of the dialog change the toggle to Symbol.
2. Set the symbology as shown below.

Symbol Symbology
Symbology

Level FEET I - |

3. Click OK.
4. Set the symbol to the circle option.
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Lab Exercise: Ancillary Data

&

5. Set the remaining options as shown below.

£ Draw Ancillary Features M= B3

File Edit  Update Options

Job: |1EI1 gl Label Scale: |1.DEI Diraw |

. Station Range ————————————
Chair: |MAINLINE vl
& Begin: [10+00.00 |
Wiew:  Profile vI
it DI End: [156+73.05 1
Element Type | Elevation | Display Setting!  Draw | EI

X

r Intersecting Elements

Level Symbolog ™ ﬂ I Drizplay |
LGN File: |E:\80843\su80843.dgn gl
W Extract Elesation Levengmb'I Wertical Offzet: I-B.EIEI

Dizplay |
 Dizplay Settings

Syrbol vI O | liistfication: Center Botom Vl
— —| Width: _Fised > |z
¥ Height:  Fixed = |[zo0

Search Criteria:

6. Using the icons on the right side of the list window, add the utility into the list window.

£ Diaw Ancillary Features M= B3
File Edif Update Options

Job: |1EI1 gl Label Scale: |1.DEI Diraw |

. Station Range ————————————

Chair: |M.~’-\INLINE vl

: : A Begin: [10+00.00
Wiew:  Profile "I

i [ End: [158.73.05

 Interzecting Elements

LeveISEmbolog"I E-I Drizplay |

DGM File: | C:%60843%:uB0843.dan gl

W Extract Elesation Levengmb'I Wertical Offzet: I-B.EIEI
:-... Fa s Laa] D|3p|a_l,J |
~ Digplay Settings

Syrbol vI O | Justification:  Center Bottorn vI
— Width: _Fised ¥ [z
¥ Height: Fixed "II 200

Search Criteria:

7. Change the Display Setting toggle to Text.

1/10/2008
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Lab Exercise: Ancillary Data

8. Set the symbology and text settings as shown below.

Text Symbology

~ Sumbology
L
Color; i hd
weight: |

- Text Preferences

Th |1.EIEIEI
Tw: |1.EIEIEI

Ft [F=y 231TALICS 3

TH/T'wW Fired Vl
Traverse Offget; |2.EIEIEI

Fadial Offzet: | 0.000

ok I Cancel |

Set Justification

9. Click OK.
10. In the Label field key-in ELEV=,
11. Now select the Intrinsic Variable, Elevation using the pulldown under the yellow question mark.
12. This will create an elevation label and should look like the dialog below.
E Draw Ancillary Features M= E3
File Edit  Update Options
Job: |1EI1 gl Label Scale: |1.DEI Diraw |
Chair: m Station Range ————————————
= : & Begin: [10+00.00 |
Wiew: Cross Section vI
it DI End: [155+50.00 1

r Intersecting Elements

Level Symbolog ™ ﬂ I Drizplay |
LGN File: |E:\80843\su80843.dgn gl
W Extract Elesation Levengmb'I Wertical Offzet: I-B.EIEI

Dizplay |
 Dizplay Settings
Text N -t 9 -

Label: [ELEV= {ELEWATION}

Search Criteria:
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Lab Exercise: Ancillary Data

&

File Edit  Update Options

Job: |1EI1 gl Label Scale: |1.DEI Diraw |

. Station Range ————————————
Chair: |MAINLINE vl
& Begin: [10+00.00 |
Wiew:  Crogz Section vI

2 [T End: [158+50.00 ﬂl

Lw: Lewel ..\

Teut = ELE...

r Intersecting Elements

LeveISEmeIDEVI E-I Drizplay |
LGN File: |E:\80843\su80843.dgn gl

W Extract Elesation Levengmb'I Wertical Offzet: I-B.EIEI

Search Criteria:

Dizplay |
 Dizplay Settings

Syrbol vI O ¥ | Justification:  Center Battam vI
— Width: _Fised v|[zoo |
¥ Height:  Fixed = |[zo0

14. Click the Draw button.
15. When prompted set the Update Option as shown below and click Apply.

1/10/2008

) Delete Existing Elements and Fledraw
) Delete Mon-Modified Elements and Fedraw

@) :Diraw on Top of Existing Elements;

Cancel |
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13. Using the icons on the right side of the list window, add the text item into the list window.
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Tolerance

TOLERANCE
Filter Tolerance

Both Horizontal and Variance filter tolerances are considered together for each pair of cross section
segments. The middle point is deleted if both segment lengths are less than the Horizontal filter
tolerance while the projected distance between the mid-point and the chord between the two end points
is less than the Variance tolerance.

#& Diaw Cross Sections M= E

File Edit Update Options

Job Muriber: [101 =] Chairc [MAINLINE | Draw |
™| DF Wrigiti
% Cells |

Type | Mame Dizplay Settings b ethod
Lw; Default, Co: 0, Le: A0 Triangles

~ Detailz
TIM File: | Ql
tethod:  Triangles ™ -Type: Line "I
~ Digplay Settings Filter T olerances
By Level Sumbology v| = Horizontal: W
Feature; |ESEGL ;Iﬁl Variange: [0.10
 Teut Settings
[T Elevation - b Void _
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Tolerance

0

Default Tolerances

Any cross section processing can accept a tolerance value that defines the distance such that two
elements with endpoints closer together than the tolerance values are assumed to be connected. In
addition, if two elements whose minimum distance apart is less than the tolerance then they are
considered to be coincident. The table below depicts default tolerances (i.e., tolerances used by the
software if the user does not explicitly define a tolerance).

Function Default Default
Tolerance Tolerance
(English) (Metric)
Ancillary data 0.10 0.030
Earthwork 0.01 0.003
Existing ground profile 0.50 0.152
Existing ground cross section 0.50 0.152
Plan view limits of construction 0.10 0.030
Proposed profile from cross sections 0.10 0.030
Proposed cross sections 0.10 0.030
Reports - Hydraulic 0.10 0.030
Reports - Critical Points 0.01 0.003
Reports - All Others 0.01 0.003
Auto shapes 0.75 0.03
Sheet layout 1.00 0.300
Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Earthworks

CHAPTER OBJECTIVES
In this chapter, you will learn:

®  The procedures for calculating earthwork quantities with GEOPAK

" How to use Project Manager to set up and process an earthwork run

INTRODUCTION

GEOPAK forms graphical earthwork shapes in a (MicroStation) cross section design file to represent
the end areas used to calculate volumes by the end-area method. These shapes are created when the
designer processes an earthwork run in which the existing ground, finished grade, base, etc. are
identified by level, color, weight and type.

ACCESSING

When Earthwork in the Road Project Manager is clicked, the Select Run dialog is displayed. An
existing run may be selected or new run may be started. When complete, click OK, which closes the
Select Run dialog and opens the earthwork dialog.

£ Earthwork - Untitled P ]
File

5 DGHM File

Sail Types

Earthwork, Shapes
Output Format
Add/Subtract Wolume
Centroid Adjustment
Skip Areas

lgnore Areaz

Sheet Quantity

The left side of the dialog contains the list of parameters required to compute earthwork. When each
parameter is selected, the dialog changes the key-in fields to reflect the selection.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
1/10/2008 6-1

0



Earthwork Dialog

For example, when EW Shapes is selected, the dialog changes as illustrated below.

E Earthwork - Untitled M= 3
File
5 DGN File ™ Dram Eatthwark Shape: |
Soil Types [™ Stratify Shape Color

E arthwork Shapes
Output Farmaat
Add/Subtract Volume
Centroid Adjustrment
Skip Areas

lgnore Areaz

Sheet Quantity

EARTHWORK DIALOG

XS DGN FILE

In XS DGN File the user can specify the file name in which to find the cross-sections. Tolerance
specifies the maximum distances between two elements (in a cross section) to be considered as
adjoining. Vertical Search Distance specifies the distance above and below the cross-section to look
for elements pertaining to that cross-section. Baseline specifies the GEOPAK COGO chain the cross-
sections are based from. Begin/End Station specifies the beginning and ending stations to perform the
earthwork calculations.

EEallhwnrk - Untitled M= E3

File

[ S DGM File #5 DG File: |EI:\EDB43\dEDB43:¢smainIine.dgr gl
Soil Types Tolerance: | 0010000

E arthwork. Shapes . .

Dutput Format Wertical Search Distance: I a00.00

Add/Subtract Vaolume Bazeline: |Mﬁ3«INLINE

Centroid Adjustrment . )

Skip Areas Beqin Station: |1D+DD.DD R1

lgnare Areas End Station: I 158+50.00R 1

Sheet Quantity
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Earthwork Dialog

SoiL TYPES

&

The Soil Types dialog requires the user to define the symbology and shrinkage/swell factors to be
used.

£ Earthwork - Untitled M= B3
File
%5 DM Fils Sail Type Items |

E arthwark Shapes
Output Format
A.dd/Subtract Yolume
Centroid Adjustment

Skip Areas
lgnore Areas ~ Search Criteria
Sheet Luantity [T Usze Working &lignment Definition
Clazz  Ewxizting Ground Vl
Sail Type: | V¥ LvMames: | EI
Multiplication Factars [/ Wrters:] EI
Iv Colors: [1-2,32-34,67.96.99 fal
Roadway Excavation: |1.DDD I —I
; . v Styles: | EI
Subszoil Excavation: |1.DDD _
; V¥ weights: | EI
Fill: |1.DDD
r Tjupes: | EI
Match | Dizplay | Reset |
el | mere | Medr |

The user must first select the Class of the soil type.

Existing Ground - Identifies the surface of the existing ground. This classification is required to
calculate earthwork. It also defines the default excavation material.

Proposed Finish Grade - Surface of the proposed roadway. This classification is required to calculate
earthwork and defines the default fill material.

Existing Suitable - Material between excavation limits that is to be removed only when it encroaches
on the proposed design. For example, if the proposed design is in fill, therefore above the existing
suitable, it is not removed.

Existing Unsuitable - Material between excavation limits that is to be removed in all circumstances.

Proposed Undercut - Proposed layers that are not part of the finish grade, i.e. pavement layers,
shoulder layers.

Excavation Limit - Pairs of vertical lines drawn in the cross-sections to define the limits of removal
for any existing suitable or unsuitable material.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate

1/10/2008 6-3



Earthwork Dialog

Once the Classification is chosen, a Soil Type, the element symbology of the material, and the
shrinkage/swell factors need to be entered. A Classification, except Existing Ground, can be listed
multiple times. The Soil Type determines how the cut and fill are calculated. For example, a user
creates an earthwork run with a classification of Existing Ground with a soil type of Existing,
classification of Proposed Finish Grade with a soil type of Suitable Grading, and a classification of
Proposed Undercut with a soil type of Pavement. The output from the run would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass
Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
ft) ft) ft)
287400
SUITABLE_ GRADING
Excavation 0.00 0 0 1.00
Fill 12.32 336 336 1.00 2887
EXISTING
Excavation 25.88 654 654 1.00
Fill 0.00 0 0 1.00 3541

In the same example, if both classifications of Existing Ground and Proposed Finish Grade had the soil type of
Suitable Grading, then the output would look as follows.

Material Name End Areas Unadjusted Adjusted Mult Mass

Station Volumes Volumes Factor Ordinate
(square (cubic (cubic
ft) ft) ft)

287+00

SUITABLE GRADING

Excavation 25.88 654 654 1.00

Fill 12.32 336 336 1.00 3541

As can be seen from the above examples, when the soil types for the Existing Ground and Proposed
Finish Grade classifications were named differently, both soil types appeared in the output. When the
soil types for the Existing Ground and Proposed Finish Grade classifications were named the same, the
quantities for each classification were combined into one soil type. By paying close attention to the soil
types, the user can specify when material can be re-used and exactly where a specific soil type should
be placed.

Once the Classification and Soil Type are chosen, the user can select the Element Symbology to define
that particular Soil Type and the Multiplication Factors for the Soil Type. The Match button can be
used to select the Element Symbology. Once the Match button is selected, the user can select the
elements in the MicroStation view. The symbology of that element will be added to the symbology list
used to define the Soil Type.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Earthwork Dialog

EW SHAPES

Earthwork Shapes enables the earthwork shapes to be drawn with the associated symbology. The
colors of the earthwork shapes can be stratified, so that cut and fill or each soil type are different.

£ Earthwork - Untitled M= E
File

S DGM File [ Draw Earthwork Shapes _

Soil Types [ Stratify Shape Color
E arth

Output Format
Add/Subbract Yolume
Centroid Adjustment
Skip freas

lgnare Areas

Sheet Quantity

OuTPUT FORMAT

Output Format enables the user to specify which items to show in the earthwork report.

£ Earthwork - Untitled M= B3
File
-5 DIGM File [T Accumulate Adjusted Yolume Column
Soil Types M Accumulate Unadiusted Yolurme Colurnn
Earthwork, Shapes .
[ Calculate only between Ewcavation Limits
Add/Subtract Yolume ¥ Endfrea Decimal Places 1 "I
Centroid Adjustrent
Skip Areas Common Exc
lgnore Areagz Subgrade E
Sheet Quantity ejalEms (e
Subsoil Exc LI LI
Fill

With this command, any combination of the three classifications of excavation volumes can be
formulated. For example, if the user desires to combine all three into an earthwork listing of simply cut
and fill, press the < or > arrows until the desired option is displayed. Options include:

®  Common Exc, Subgrade Exc, Subsoil Exc, and Fill

=  Excavation (Common and Subgrade), Subsoil Exc, and Fill

®=  Excavation (Common and Subsoil), Subgrade Exc, and Fill

= Excavation (Subgrade and Subsoil), Common Exc, and Fill

=  Excavation (all types) and Fill

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Earthwork Dialog

ADD/SuB VOLUMES

Add/Subtract Volumes allows the user to enter volumes to be added or subtracted from the total
earthwork calculated from the available sections. The user can specify whether to add excavation or

fill, the soil type, the station, and the volume to be added.

£ Earthwork - Untitled [_ [
File
5 DIGM File ™ Process &dd/Subltract Yolumes
Sail Types Class | Sl Type | Station | olume |
E arthwaork, Shapes
Adjuztrent
Skip Areaz
lgnare Areas 4| | >
Sheet Quantity _I
Sail Type x|
Statior: | 2dd
Earthwork Operation  Comman Exc vI Delete I
Yolume: | F odify I
CENTROID ADJUSTMENT

Earthwork volumes are calculated by averaging end areas and then multiplying these averaged areas by
the distance between two successive cross sections as measured along the baseline. If the bulk of the
cross section areas are located predominantly to either the left or the right of the baseline, as in a
detour, an error occurs in the volume calculations for all non-tangential portions of the baseline. This
error can be negligible or substantial depending on the degree of baseline curvature as well as the
degree to which cross section areas are offset about the baseline. These types of errors can be
optionally accounted for via specification of the Centroid Adjustment.

& Earthwork - Untitled M= B3

File

%S DGM File

Soil Types

E arthuwork, Shapes
Output Format
Add/Subtract Volume

[ Centroid &djustment

Centroid Adjustment
Skip Areas

lgnare Areas

Sheet Quantity

Copyright © 2007 Bentley Systems, Incorporated
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Earthwork Dialog

SKIP AREAS
Skip Areas enables the user to specify an area (i.e. bridge exception) in which not to calculate
earthwork volumes. These volumes, though not included in the Mass Ordinate, will still display in the
station reporting.
E E arthwork - Untitled M= E
Eile
2% DGM Fils [T Process Skip Areas
Soil Types Beqin Station | End Station |
E artbwmork, Shapes
Output Format
&dd/Subkract Yolume
Sheet Quantity
Begin Station; I
End Station: I
add | Delete | odiy |
IGNORE AREAS

There have been a couple of enhancements to the earthwork computations to provide better reporting
of earthwork functions. The first of these is the addition of Ignore Areas.

Ignore Areas allows the user to insert a range of stations to be completely ignored during earthwork
computations. The end areas and volumes will not be computed between the beginning and ending
station as if the sections did not exist.

2 Earthwork - Untitled M= B3
File

%S OGN File ™ Process Ignaore Areas

Soil Types Beqin Station | End Station |
E artbwmork, Shapes
Output Format
Add/Subtract Volume
Centroid Adjustrent
Skip fueas
gnare

Sheet Quantity

Begin Station; I
End Station: I

add | Delete | odiy |
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Earthwork Dialog

£ Process Cross Sections Display 5] =]

9+00.00 EARTH
Excavation
Fill
10+00.00 EARTH
Excavation
Fill
11+00.00 EARTH
Excavation
Fill
14+400.00 EARTH
Excavation
Fill
1e+00.00 EARTH
Excavation
Fill

NextHunl

140.
976 .

141.
990.

1l1e.

1130.

2625.

20.
3422,

L4k
3689

524
3642

478
4021

E47
21146

75
22398

L4k
3689

524
3642

478
4021

E47
21146

75
22398

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

1.00
1.00

[
-3143

I
—6261
9804
-30203
—GB2E26 =l

SPLIT SUMMARY TOTALS

The second enhancement involves the reporting of earthwork quantities. There is now the ability to
report Split Summary Totals. This will report any addition or subtraction of volumes in a separate

column in the summary portion of the report as shown below.

ngcess Crozsz Sections Dizplay M= E
1 GRANTD STHHARY TOTALS =
Haterial Hame Tnadjusted Adjusted Hult
Yolunes Volumes Factor
fcu. wd.) {cu. wd.)
EARTH
Excavation 8524 8524 1.00
Fill 224952 224952 1.00
1 SPLIT STHHARY TOTALS
XS Quant X5 Ouant Add-Sub CQuant Add~Sub Quant
Haterial Hame Tnadjusted Adjusted Unadjusted Adjusted Hult
Volunes Volune Volune Yolume Factor
fcu. wd. ) fcu. wd.) {cu. wd.) fou. vd. )
EARTH
Excavation 6524 6524 2000 2000 1.00
Fill 224952 224952 a i} 1.00

Mest Fun |

&
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SHEET QUANTITIES

Sheet Quantities allows a user to write an earthwork quantity file to be used when plotting cross-
section sheets.

E Earthwork - Untitled M= E3
File
2% DGM File [T wiite Sheet Duantities File
Soi Types ASCI File: | Q|
E arthuwork, Shapes . .
Dutput Farmat Decimal Flaces 10 vI Total Quantity Length 10 vI
AddMSubtract Wolume - - -
Centroid Adiustment Columd Soil Type | Earthwork, Dperatiol Cuantity Tppe | +/- |
Skip Areas
lgnore Areaz
Sheet Cuantiby
1 "’l VlEommonEHc Vl End Area "l + Tl
fdd | Delete | Modi |

The name of the ASCII file can be chosen or entered. The user then selects the columns in which to
place the quantity, the number of decimal places, the total column width, the soil type, the earthwork
operation, and the type of quantity.

This information is written to the ASCII file, and can be used to plot the quantities on the cross-section
sheets.

From the Files menu, the Run option processes all parameters that have been set in the Earthwork
dialog. The Save Settings option saves all information in the Earthwork dialog. The Export option
saves the parameters in the Earthwork dialog as an ASCII input file. The Exit option exits the
Earthwork dialog.

PROCESSING

After all necessary information has been entered, the user has two options. The preferred method of
running the earthwork is to select the Run option. The following dialog appears and the user may
proceed by entering a log file name, choosing the Pause On Each Section option and then clicking
Apply. The second method is to export the information as an ASCII input file, then use the Process
Cross Sections tool.

£ Earthwork E

" ToLog File

To LogFile vI | ternplog

W Pause On Each Section
[0} Ihteractive Eror Checking Apply |

The earthwork quantities are written to the bottom of the log file and can be reviewed in any standard
ASCII text editor.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Most people are comfortable dealing with earthwork
as long as it involves standard cut and fill volumes.
However, once it goes beyond standard cut and fills
it can sometime become confusing.

We will now delve into these more advanced
earthwork topics. GEOPAK is fully capable of
calculating just about any type of earthwork scenario
a user can come up with. However, in order to utilize
these capabilities the user must understand both how
the earthworks are calculated and the different
material classes and their uses.

Before we go too far, let’s first make sure we
understand the method that GEOPAK uses to
calculate earthwork. In its algorithm to calculate
earthwork, GEOPAK does 3 things:

» Find an enclosed area

» Determine the centroid of the area

» Determine the material type of the area

1/10/2008
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» Find an enclosed area

» Determine the centroid of the area

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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0

» Determine the centroid of the area

» Determine the centroid of the area

1/10/2008
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0

How does it determine the material type?

First, it intersects the graphical element directly
below the centroid. It then matches the
intersected symbology to the defined material

types' Existing Unsuitable Material
soil type = EX_PAVEMENT
roadway exc mult factor = 1.000000
subsoil exc mult factor = 1.000000
fill mult factor = 1.000000
type = line, line_string
Ivhame = XS Existing Pavement
co=3

1/10/2008
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Butiminous_Asphalt

Rock_Base

This is why you can get quantities for just about
anything on a cross section, as long as you
distinguish the element symbologies correctly.

But this algorithm can sometimes “fail” because of
the shape configuration.

Existing Ground
soil type = Suitable_Grading
roadway exc mult factor = 1.000000
subsoil exc mult factor = 1.000000
fill mult factor = 1.000000
type = line, line_string
Ivname = XS Existing Ground
co=0
lc=3

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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But this algorithm can sometimes “fail” because of
the shape configuration.

Proposed Undercut
soil type = Aggregate_Base
roadway exc mult factor = 1.000000
subsoil exc mult factor = 1.000000
fill mult factor = 1.000000
type = line, line_string
Ivname = XS Aggregate Base
co=6
lc=0

Now that we know “how” the earthwork areas are
calculated, let’s look at how we can use the material
classes and soil types to control how the quantities
are reported.

There are 6 functional classes of earthwork supported
by GEOPAK.

Existing Ground Line
Proposed Finish Grade
Proposed Undercut
Existing Suitable

Existing Unsuitable

Excavation Limits

1/10/2008
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Within each class, you can have multiple soil types.
The soil type is nothing more than a “name” for the
material and will be used for all reporting purposes.

soil type = TOPSOIL

soil type = Existing_Base

For each soil type you must specify the appropriate
shrink/swell factors.

roadway exc mult factor = 1.000000
subsoil exc mult factor = 1.000000
fill mult factor = 1.000000

roadway exc mult factor = 1.000000
subsoil exc mult factor = 1.000000
fill mult factor = 1.000000

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Also, for each soil type you must specify the graphical
symbology of the cross section element.

type = line, line_string
Ivname = XS Topsoil

type = line, line_string
Ivname = XS Existing Base

Why are the classes important? It's not enough to
just call something “topsoil” or “existing base”. The
software has to do know the purpose or function of
the material.

For example, do you want to excavate or fill? Is
the material suitable for re-use or not?

1/10/2008
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Material Classes

These are the only two material classes that are
required in order to calculate earthwork:

Existing Ground Line
Proposed Finish Grade

Specifying these two classes will give you the
basic cut and fill quantities.

1/10/2008
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Material Classes

The soil types specified with the proposed finish
grade and existing ground are important as they
are used as the default fill material and default

excavation material.

Note: Always use the same name!

Proposed Finish Grade

soil type = Suitable_Grading
roadway exc mult factor = 1.0

subsoil exc mult factor = 1.0

fill mult factor = 1.0
type = line, line_string
Ivname = XS Finish Grade

Existing Ground Line
soil type = Suitable_Grading
roadway exc mult factor = 1.0
subsoil exc mult factor = 1.0
fill mult factor = 1.0
type = line, line_string
Ivname = Existing Ground

1/10/2008
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Existing Suitable

Existing Suitable is defined just like the other material
classes. You must define a soil type, shrink/swell
factors and the proper graphical symbology.

Existing Suitable

Material classified as Existing Suitable is removed only
if its excavation is needed to build the proposed
design.

Excavation Required - None

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Existing Suitable

Material classified as Existing Suitable is removed only
if its excavation is needed to build the proposed
design.

Excavation Required - Partial

Existing Suitable

Material classified as Existing Suitable is removed only
if its excavation is needed to build the proposed
design.

Excavation Required - All

1/10/2008
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Existing Suitable

The classification of Existing Suitable does not affect
whether material is reused. That is controlled by soil
type nomenclature.

Note: We'll discuss this in more detail after we cover
the Proposed Undercut classification.

Material Classes

1/10/2008
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Existing Unsuitable

Existing Unsuitable is also defined just like the other
material classes. You must define a soil type,
shrink/swell factors and the proper graphical
symbology.

Existing Unsuitable

By default, material classified as Existing Unsuitable is
removed only if its excavation is needed to build the
proposed design.

Excavation Required - None

1/10/2008
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Existing Unsuitable

By default, material classified as Existing Unsuitable is
removed only if its excavation is needed to build the
proposed design.

Excavation Required - Partial

Existing Unsuitable

By default, material classified as Existing Unsuitable is
removed only if its excavation is needed to build the
proposed design.

Excavation Required - All

1/10/2008
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Existing Unsuitable

The classification of Existing Unsuitable does not
affect whether material is reused. That is controlled by
soil type nomenclature.

Note: We'll discuss this in more detail after we cover
the Proposed Undercut classification.

Existing Unsuitable

There are times when you want to “force” the
excavation of Existing Unsuitable material, such as in
the example below.

One way to do this is to use
Excavation Limits.

1/10/2008
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Material Classes

Excavation Limits

Excavation Limits are short lines drawn onto the cross
sections. They are defined differently from the other
material classes. They only require a graphical
symbology. No soil type or shrink/swell factors are
needed.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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There are 3 rules to be aware of when using
Excavation Limits.

There are 3 rules to be aware of when using
Excavation Limits.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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There are 3 rules to be aware of when using
Excavation Limits.

Excavation Limits have several uses:

1. Force the excavation of unsuitable material.

2. As their names suggests, they are used to
determine the actual “limits” of the
excavation of unsuitable material.

3. Delineate specific earthwork processing areas
on a cross section.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Example: Without Excavation Limits

1. Force the excavation of unsuitable material.

Example: With Excavation Limits

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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= Even though excavation limits are used to force the
extraction of unsuitable material, there are times when
suitable material will have to be extracted in order to
get to the unsuitable material such as in the example
below.

_____ Topsoil (Existing Suitable)

————— Clay (Existing Unsuitable)

2. As their names suggests, they are used to
determine the actual “limits” of the excavation of
unsuitable material.

The unsuitable material will only be
excavated within the confines of the
defined Excavation Limits.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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3. Delineate specific earthwork processing areas on a
cross section. This can be done in two ways:

» Through the use of multiple excavation limits

» Through the use of the option

————— Topsoil (Existing Suitable)

————— Clay (Existing Unsuitable)

1/10/2008
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» Through the use of the option

e
_File

;l

d/Subtract Valume ¥ End Area Decimal Places
Centroid Adjustment
Skip Areas Common Exc
lgnore Areas
Sheet Quantity Subgrade Exc
Subsoil Exc
Fill

BBl

1/10/2008
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Material Classes
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Proposed Undercut

» Proposed undercuts are used to define any
proposed component which is not part of the proposed
finished grade.

» The soil type is not the material being removed, but
what the area will be backfilled with.

» All proposed undercuts must tie to another
proposed undercut or proposed finish grade, not to
existing ground.

———————————— Existing Ground Line
Proposed Finish Grade

wT W

Note: Any proposed element can be
considered part of the Proposed Finish Grade
if you want it to (as shown in this example).

1/10/2008
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Topsoil ——— Subbase
Pavement

Aggregate Base

However, if you want quantities from those areas,
you would classify them as Proposed Undercuts
and give them their own symbology.

Remember! For Proposed Undercuts, the soil type is
not the material being removed, but what the area will
be backfilled with.

Topsoil — Subbase
Pavement Suitable Grading

Aggregate Base

A

Proposed Undercuts elements must connect
to either a Proposed Finish Grade element
or another Proposed Undercut element.

1/10/2008
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Proposed Undercuts have 3 uses:

1. To excavate existing material and
replace/backfill with another.

2. To calculate a quantity for a material layer
(e.g. pavement layer).

3. To re-use material.

1. To excavate existing a erial and
replace/backfill with another.

Suitable_Grading

Rock_Base

# Process Cross Sections Display =10i x|

172+00.00 SUIZAR

CBAn
Excavation 82.50

0 0 1.00
WEsoil Exc 70 ] 0 1.00
Fill 0.00 0 0 1.00 8341
ROCK_BASE
Excavation 0.00 0 0 1.00
g 0 0 1.00
for e
0 o 100
Subsoil Exc 700 0 0 1.00
Fill 0.00 0 0o 1.00 8341
Mass ordinate for EXIST_BASE = 4

058 j

Continue: ¥ Pause On Each Section [ Maintain Relative Window _Abot Hml

1/10/2008
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2. To calculate a quantity for a material layer
(e.g. pavement layer).

Topsoil —— Subbase
Pavement

Aggregate Base

3. To re-use material.

* From previous slide

Existing Suitable/Unsuitable
The classification of Existing Suitable/Unsuitable does not
affect whether material is reused. That is controlled by soil
type nomenclature.

Note: We'll discuss this in more detail after we cover the
Proposed Undercut classification.

1/10/2008
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3. To re-use material.

=
171400 00 SUITABLE GRADING - - Al
Excavation 18 74 ] o 1.00
Subsoil Exc 0.00 1] 1] 1.00
E R 1= B S—— ) | o 01,00 -7877
TOPSOIL
Excavation 14 1] 1] 0.90
Subszoil Exc 1] 1] 0.90
Fill o ] 0.958 -7577
az= ordinate IL = 1852
EXIST_BASE
Excavation 000 1] 1] 1.00
Subzoil Exc 6.10 1] 0 i.00 _I
Fill o.oo o ] 1.00 -7577
Mass ordinate for EXIST_BASE = 3900 j
[:“""'-'BI ¥ Pause On Each Section [ Maintain Relative Window Abort Run

Excavation Types

Excavation volumes that are not backfilled with an
earthwork material. This includes the excavation required
for cut sections as well as for pavement thickness, shoulder
thickness, etc.

Excavation volumes that are backfilled with an earthwork
material.

Excavation required to remove unsuitable material either 1)
down to the bottom of the proposed template or 2) down to
the bottom of the unsuitable material layer in cases where
excavation limits are defined.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Excavation volumes that are not backfilled with an
earthwork material. This includes the excavation required
for cut sections as well as for pavement thickness, shoulder
thickness, etc.

5 Process Cross Sections Display

171400 00 SUITABLE GRADI |
I Common Exc 10.39 I 1340 1340 1.00
ubgrade Exc . o 0 1.00
Subsoil Exzc .00 0 0 1.00
Fill 16.90 2208 2208 1.00 10047
TOBSOTT
I Common Exc 11.71 I 1073 965 0.90
ubgrade Exc B o 0 0.90
Subsoil Exc 0.00 0 0 0.90
Fill o.00 o o 0.95 -10047

Mass ordinate for TOPSOIL = 8437

F Pause On Each Section | Maintain Relative Window  AbotRun

Excavation volumes that are backfilled with an earthwork
material.

Proposed Undercut
soil type = Suitable_Grading
roadway exc mult factor = 1.0
subsoil exc mult factor = 1.0

fill mult factor = 1.0
type = line, line_string
Ivhame = XS Proposed Undercut

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Excavation volumes that are backfilled with an earthwork
material.

g [
171+00 00 SUITABLE_GRADING =
c E 10 3s 1338 1338 1.00
Subgrade Exc 32.34 1619 1619 1.00
wbsoiT Tie - 0 0 1.00

Fill 60.71 4398 4398 1.00  -8604
TOPSOIL
Councn Exc 1171 1071 a4 0.90
Subgrade Exc 11.48| 575 517 0.90
ubS01 KC . 0 o 0.90
Fill 0.00 0 0 0.5 8604
Mass ordinate for TOPSOIL = 9231
¥ Pause On Each Section [ Maintain Relative Vindow _AbotAun

Excavation required to remove unsuitable material either 1)
down to the bottom of the proposed template or 2) down to
the bottom of the unsuitable material layer in cases where
excavation limits are defined.

Excavation Limits
Ivname = XS Excavation Limits

&
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Excavation required to remove unsuitable material either 1)
down to the bottom of the proposed template or 2) down to
the bottom of the unsuitable material layer in cases where
excavation limits are defined.

(5
171+00.00 SUITABLE_GRADING =
Common Exc 10.39 1337 1337 1.00

Subgrade Exc 32.34 1618 1618 1.00
Subsoil Exc 0.00 0 o 1.00
Fill 69.57 5145 5145 1.00 -16872
TOPSOIL
Common Exc 11.71 1071 964 0.90
Suky = E i1 _df 574 517 0.90
| Subsoil Exc 8.85 | 748 674 0.90
FIIT T 00 0 o 0.95 -16872
Mass ordinate for TOPSOIL = 16668 j
I Pause On Each Section [~ Maintain Relative Window Abart Run

Excavation Types

If you don’t care about breaking your excavation
quantities out separately, you can combine them.

i
Eile

™ Accumulate Adjusted Volume Column

™ Accumulate Unadjusted Yolume Column
¥ Calculate only between Excavation Limits
¥ EndéreaDecimal Places 1 ¥ |

[ |
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LAB EXERCISE: EARTHWORK

> STAGED CONSTRUCTION AND MULTIPLE ROADWAYS

PN~

information.

E Earthwork - Mainline M= E3

File

Open the file C:\DATA\GEO\VDOT\ROAD2\60843\d60843xsmainline.dgn.

Access the project 60843 through Project Manager using the user name Mary.
Click the Earthwork button and create a new run Mainline.
The XS DGN File portion of the dialog should fill automatically from the Working Alignment

Soil Tepes

E arthwork. Shapes
Output Format
Add/Subtract Vaolume
Centroid Adjustrment
Skip Areas

lgnare Areas

Sheet Quantity

%5 DGM File: [ C:45084 3850843 smairline. dgr gl

Wertical Search Distance: I a00.00

Talerance: I 0.07 0000

Bazeline: IM.-’-‘«INLINE
Beqin Station: I 10+00.00F 1
End Station: I 153+50.00 R 1

5. Select the Soil Types option and set Existing Ground and Proposed Finished Grade. These
should match the Working Alignment definitions set in Project Manager.

g E arthwork - Mainline M= E3

File
45 DGN File Sl Type ltems |
Soill Types E=izting Ground
E arthwaork, Shapes Propozed Finizh Grade
Output Farmnat

Add/Subtract Volume
Centroid Adjuzstrment
Skip Areaz

lgnore Areas

Sheet Quantity

Clazz  Propozed Finizh Grad: Vl
Soil Type: |42

tultiplication Factors

Roadway Excawvation: I 1.000
Subzoil Exzavation: I 1.000

Fill: | 1.000

Add |

— Search Criteria

™ Use working &lignment Definition
7 LvMames: Level 4 Level 11 Level - EI
™ Lv Numbers: EI
7 Colors 021217 =
¥ Stlez 0 EI
¥ weights: 35 EI
[ Types: 34 EI
IEteh | Dizplay | HEset |
Delete | Modiiy |

Copyright © 2007 Bentley Systems, Incorporated
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6. In this step we will place Excavation Limits just on the right side of the typical. Set the level to
Default and place the Excavation Limit lines on several sections as shown below.

N L1l LiLLlllL bbbt

oy g g o

7. Change the Classification toggle to Excavation Limits and set the symbology then Add to the

list window.

£ Earthwork - Mainline M= B3
File
%5 DM Fils Sail Type Items |

Soil Types

E arthwark Shapes
Output Format
A.dd/Subtract Yolume
Centroid Adjustment
Skip Areas

lgnore dreas

Sheet Quantity

Clazz  Excavation Limit Vl

Enisting Ground
Propozed Finizh Grade

tion Limit

r Search Criteria

Soill e | &2

fd ultiml e atiam Factans —————

e ey e e ayation I T
SusoilEreayation I 000
il |1.DDD

Add |

¥ LvMames: | Default

I |
Iv! Colors: | 24
Iv! Styles: [0

¥ weights |5
v Types: | 3

g L0 L = e

Match | Dizplay | Reset

Delete | Modfy |

8. Select the Earthwork Shape option and set as shown below.

& Earthwork - Mainline
File

IS[EI E3

<5 DG File
Soil Types

E arthwork She
Output Format
Add/Subbract Yolume
Centroid Adjustment
Skip freas

lgnare Areas

Sheet Quantity

IV Draw E arthwaork, Shapes _

9. Set the Output Format as shown below.

&

1/10/2008
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£ Earthwork - Mainline [_ =]
File
-5 DIGM File [T Accumulate Adjusted Yolume Column
Soil Types [ Accumulate Unadjusted Yolume Colurmn
Earthwork. Shapes g : —
¥ :Calculate only between Excavation Limits:

Add/Subltract Wolume
Centroid Adjustrent

¥ End &rea Decimal Places 1 vI

Skip Areas Common Exc

|gnore Areaz S ubarade £

Sheet Quantity ubgrade Exc
Subzoil Exc K | ’ |
Fill

10. Select File > Save Settings then File > Run and make the settings shown below.

£ Earthwork E

" ToLog File

ToLog File vI

¥ Pause On Each Section
2} Irteractive Brron Checking

| temp.log

Apply |

11. Click Apply.
12. Review the sections and the output.

EPmcess Crogs Sections Display

= =

Input File: ewkprj. inp

Cutput File: temp.log

CCOHMPUTING EARTHWCRES FOR BASELINE =
CCOMPUTING EARTHWCRES FOR JOB = 101
FORMING LIST OF XSCELLS

BEGINHING EARTHWORKES COMPUTATION

1

HATHLINE

Haterial Hame End Area= Unadjusted Adjusted Hult

Ha==

[T Criteria Viewer
¥ Pause On Each Section

[T Maintain Felative Window

Station Volunes Volumnes Factor Ordinate
(=g. ft.) f{cu. wd.) f{cu. wd.)
10+00.00 A2
Commnon Exc 0.1 i} a 1.00
Subgrade Ezc 0.0 i} i 1.00
Subsoil Exc 0.0 1} 1] 1.00
Fill 15 .4 a ] 1.00 1]
10+25 .00 A2
Commnon Exc 0.4 i} a 1.00
Subgrade Ezc 0.0 i} i 1.00
Subsoil Exc 0.0 1} 1] 1.00
Fill 14.2 14 14 1.00 -14
10+50.00 A2
Commnon Exc 0.6 i} a 1.00
Subgrade Ezc 0.0 i} i 1.00
Subsoil Exc 0.0 1} 1] 1.00
Fill 12.2 1z 12 1.00 -26

Abort Run |
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CHAPTER OBJECTIVES

Digital Terrain Modeling

In this chapter we will review the process of creating proposed Digital Terrain Models from proposed

cross sections.

INTRODUCTION

The GEOPAK Cross Section Report Utility can extract up to sixteen different reports from original
and design cross-sections. For each report generated, the user must set the parameters of the existing

and/or design cross sections.

CREATING DTM REPORT

For each station, GEOPAK locates every specified cross section element and generates an X, y, z file of
spot elevations suitable for use with the DTM tools. The created file is a DAT file which can be
directly utilized in the Build Triangles dialog. Additional fields not required for the Build Triangles
application are ignored. Note that no decision tree is provided to differentiate between existing ground
and proposed finish grade elements. If this is required, utilize the DTM Prop 3D report.

E[Zreating DTH Input File

[ @ cunent Station: [T0+00.00R 1

] B3

Chair: [MAINLINE

=

Begin Station: [10+00.00F 1

[10+00.00F 1

End Statior: [158+50.00F 1

| 158+50.00 R 1

" Search Criteria

#5 Elements: '_/Qr‘\_‘l

Dizplay |

[T Pause on Eachxs

ASC File: |

Apply

&

1/10/2008 7-1
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Report Output

REPORT OUTPUT

The first column (1) is utilized by the DTM software to identify the rest of the line as a spot elevation.
The next three columns are x, y, and z respectively. Note that no header is added to the file as it is not
required by the DTM software.

1 522741.21734264 1832287.79561256 7417.00300000
1 522747.84993873 1832281.28536007 7417.25310000

DTM Prop 3D

GEOPAK locates specified proposed cross section elements and existing ground, and generates an X,
y, z file of vertices for break lines suitable for use with GEOPAK's Digital Terrain Modeling. Each
cross section generates one break line. In the hierarchy, the path follows (from left to right) existing
ground until a proposed finish grade element is intersected. The proposed path is followed until it ties
back to an existing ground element.

gDTM Proposed 3D Report M= E
Job: ng Current Statior: W
Chair: [MAIMLINE =l
Begin Station: [10+00.00F 1 [10+00.00 F 1
End Station: [158+50.00F 1 [ 20+00.00 F 1

Search Criteria

Existing Ground Line: '_/q"'\_‘ Dizplay |

Propozed Finish Grade: '_/q"'\_‘ Dizplay |

[™ Pause on Each x5
ASCIl File: [temp.dat a
| Anply 1

REPORT OUTPUT

The first column (2 or 3) is utilized by the DTM software to identify the line as the beginning or
subsequent vertex of a break line. The next three columns are X, y, and z respectively. The rest of the
line is comment information and not utilized by GEOPAK. Note that no header is added to the file as it
is not required by the DTM software.

3498007.60673158 223314.62880123 882.96601000 1 1 118+00.0r 1
3498015.72589151 223316.31181223 884.00901000 1 1
3498017.58141269 223317.52559625 884.95300000 1 1
3498017.78633116 223319.43367284 885.93900000 1 1
3498077.29111542 223329.07359423 885.93900000 1 1
3 498098.50954625 223333.47193751 884.95300000 1 2
3498102.80506063 223334.36234957 889.27347000 2 2
3498113.04417381 223336.48480316 890.47812000 2 2
3498117.85853969 223338.93378900 892.08431000 2 2

3 498155.18206826 223345.21952737 891.28121000 -1 1 118+50.0 r 1
2 498172.50980731 223348.81138133 888.87192000 2 2
3 498188.65610203 223352.15833458 874.01462000 2 2
3498200.07665864 223354.52569315 874.01462000 2 2
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DTM Editing

DTM EDITING

GEOPAK provides an editing tool that allows the user to change, modify or manipulate any feature
contained in the model. The tool facilitates placing or inserting break lines, modifying contours and
triangles as well as changing elevation of existing triangles.

£ TIN Edit Tools M= &

Preferences

ifal 3
Delete Yertex
b owe Wertew Xy
Move Vertes 2
Polygon Maove 2
Delete Line

Swap Line :

Inzert Break Line e ID'DDDDDD

Inzert Drape Line  — op| ID.DDDDDD

Delete Triangle =l | z [ oo

TIMN Update

Undao To Last Savel
Save I

| »

~ ddd Wertes

4dd

Edits made with this tool will not be saved until the Save button is selected. This allows the user to
abandon an editing session without having an impact on the tin file.

There is also an Undo option so that modifications may be undone up to the last time there was a Save
operation performed.
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DTM Editing

ADD VERTEX
The Add Vertex tool is utilized to add additional spot elevations either internal or external to an
existing model.
The user has the option of keying in the desired values in the X, Y, and Z fields or interactive editing
by clicking DP. Moving the cursor over the screen displays the cursor coordinates in the dialog. The X
and Y values are the true coordinates of the cursor, while the Z value is the elevation of the specified
TIN at the cursor's X, Y value. GEOPAK will also display the triangles on the fly, i.e. as the cursor is
moved, the generated triangles are adjusted.
£ TIN Edit Tools [_ =[]

Preferences

Delete eer:

Move Vertes =Y

Move Verten 2

Polygon Maove 2

Delete Line [ veres

Swap Line

Inzert Break Line #4: | 0.000000

Inzert Drape Line  — op | Y : | 0.000000

Delete Triangle LI z- IW

TIM Update

Undo Ta Lagt Savel
4dd
Save I
DELETE VERTEX

Another option is Delete Vertex. Two options are supported for editing: Re-Triangulate or Create
Void.

The Re-Triangulate option deletes the specified point, then re-triangulates the model without it. When
ID Vertex is clicked and the specified point is identified on the screen with a data point, the affected

vertex, triangle sides, and all associated display elements (i.e., contours, flow arrows, etc.) are
highlighted.

£ TIN Edit Tools M= &

Preferences

I+

Add Wertex

Move Vertes 2
Polygon Maove 2
Delete Line
Swap Line

Inzert Break Line
Inzert Drape Line
Delete Triangle =l

TIN Update Edit: Re-Triangulate "I
Undao To Last Savel

|d Werkex
Save I _I

~ Delete Vertexs
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DTM Editing

MoVE VERTEX XY

This tool provides a means to change the horizontal location of an existing vertex.

Click ID Vertex and the point to be moved is identified by a data point on the screen. The affected

vertex, triangle sides, and display elements are highlighted, while the X, Y, and Z values of the vertex
are displayed in the dialog.

MoVE VERTEX Z

£ TIN Edit Tools

Preferences

I 3

Add Wertex
Delete Vertex

Move Vertes 2

Polygon Maove 2
Delete Line
Swap Line
Inzert Break Line
Inzert Drape Ling

TIMN Update

Undao To Last Savel
Save I

| »

Delete Triangle LI

#03876148.0106
Y 296846.3597
Z: 306700

|d Werkex |

rMoveVetew sy ———

This option allows the user to change the elevation of an existing vertex. Click ID Vertex and the
vertex whose elevation is to be moved is identified by a data point on the screen. The affected vertex,
triangle sides, and display elements are highlighted.

&

1/10/2008

£ TIN Edit Tools

Preferences

] B3

Add Vertex
Delete Vertex
Mowve Vertes #v

| »

Polygon Maove 2
Delete Line

Swap Line
Inzert Break Line

Inzert Drape Ling

TIM Update

Undo To Last Savel
Save I

Delete Triangle LI

#03876148.0106
Y 296846.3597
Z: 306700

Elevsation: I 1000000
Id Wertex |

MoveVeten s ——
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DTM Editing

PoLYGON MoVE Z

This tool will allow the user to move a specified polygon by changing the elevation on each vertex.
Two options are supported to specify the value of the change in elevation: Drape or Elevation. In
Drape, either positive or negative values (in master units) dictate the amount GEOPAK moves the
polygon above or below the model. In the other option, Elevation, GEOPAK moves the appropriate
vertices and optionally, the polygon, to the specified elevation. The toggle next to the desired option
must be activated.

If the polygon has been placed prior to selecting the Polygon Move Z option, then the Select option
should be utilized. If the Place button is pressed, the software prompts for drawing the polygon as part
of the Move procedure. To commence the procedure, press the Apply button.

£ TIN Edit Tools [_ =[]

Preferences

Add Wertex 1=
Delete Vertex
Mowe Vertes #v'
Move Verter 2

Delete Line ~ Palpgon Move Z

Swap Line

Inzert Break Line @) Diape +/- | 1.000000
Inzert Drape Line  — O Elevati I_D T
Delete Triangle =l e '

TIN Update i Do Mot Inzert Palpgon "E

UndnTnLastSaveI Place | Select |
Save I Apply I

DELETE LINE

This option will allow the user to delete a line external to the main body of the tin file.

£ TIN Edit Tools [_ =[]

Preferences

Delete Yertex =
b owe Wertew Xy

Move Vertes 2
Polygon Maove 2

Delete Line

Swap Line

Inzert Break Line

Inzert Drape Ling
Delete Triangle

Delete Line Triangles =

TIM Update ————— Delete Line

Undo To Last Savel
Id Line: |
Save I

SwWAP LINE

The Swap Line option will change the direction in which a triangle has been computed.
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DTM Editing

£ TIN Edit Tools

Preferences

I 3

Delete Vertex -
Mowe Vertes #v'

Mowe Wertex 2
Folpgon Move £
Delete Line

Swap Line
Inzert Break Line

Inzert Drape Line
Delete Triangle |
Delete Line Triangles =

TIM Update

Undo To Last Savel
Save I

Swap Line

Id Line: |

INSERT BREAK LINE

In contrast to the Insert Drape Line, the Insert Break Line utilizes the x, y, and z coordinates from

the break line element, so it must be placed at the desired X, Y, and Z location.

Two methods of insertion are supported: Place and Select. Select is utilized if the break line has been

previously drawn, while Place is used if no prior break line elements have been drawn.

£ TIN Edit Tools M= &

Preferences

Delete Vertex -
Mowe Vertes #v'

Mowe Wertex 2
Folpgon Move £
Delete Line

Swap Line

Izert Break Line

Inzert Drape Line
Delete Triangle |
Delete Line Triangles =

TIM Update

Undo To Last Savel
Save I

Inzert Break: Line

Place | Select |

Inzert I

EDeﬁne Break Line

IS E3

) Elevation = I ) aLn]nle]

DT Snap: Mone "I
Start | Inzert |

~DP2
) Active Elevation

Drape +/- IW

Eleation = IW

Slope = IW X% vI
Slope = [DOO00L. | [ength= [S00000
dz = IW [Lermthi= IW
dz=  [OO0G0C]

a0 000@

INSERT DRAPE LINE

The Insert Drape Line option utilizes the X, Y coordinates of an element placed in the MicroStation
file however the Z value is determined from the TIN model.

’ Copyright © 2007 Bentley Systems, Incorporated

1/10/2008

17

Do Not Duplicate



DTM Editing

If the drape element has been previously drawn into the MicroStation file, then the Select option
should be utilized. When Select is clicked, GEOPAK prompts the user to identify and accept the
previously drawn element. When Place is clicked, the user is prompted to draw the desired drape line.
Note that the Z value of the drape line being drawn is inconsequential, as the Z values are determined
from the specified TIN model.

After the drape line has been identified, click Insert to commence the process. The drape element is
drawn for reference onto the original TIN model.

£ TIN Edit Tools M= &

Preferences

Delete Vertex -
Mowe Vertes #v'

Mowe Wertex 2
Palpgon Move 2
Delete Line

Swap Line

Inzert Break Line

Itzert Drape Line
Delete Triangle |
Delete Line Triangles |

TIN Update ——————— Inzert Drape Line

Unda Tao LastSaveI Flace I o
Save I Imzert I

DELETE TRIANGLE

If an external triangle is selected, it is deleted from the model and the TIN hull is updated accordingly.
If an internal triangle is selected, a void will be created in the model. The void will be reflected in
subsequent processing of either the Load Voids tool or Triangle Statistics tool.

£ TIN Edit Tools [_ =[]

Preferences

Delete Yertex =
b owe Wertew Xy

Move Vertes 2
Polygon Maove 2
Delete Line

Swap Line

Inzert Break Line

Inzert Drape Line
Delete Triangle I
Delete Line Triangles |

TIN Update ——————— Delete Triangle

Undao To Last Savel
|d Triangle |
Save I

DELETE LINE TRIANGLE

The Delete Triangle Line tool uses a user-placed line and deletes all triangles which intersect the line.
If external triangles are selected, they are deleted from the model and the TIN hull is updated
accordingly. If internal triangles are selected, a void will be created in the model. The void will be
reflected in subsequent processing of either the Load Voids tool or Triangle Statistics tool.
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Lab Exercise: Cross Section Reports

£ TIN Edit Tools M= &

Preferences

Delete Vertex -
Mowe Vertes #v'

Mowe Wertex 2

Folpgon Move £

Delete Line

Swap Line

Inzert Break Line

Inzert Drape Line
Delete Triangle L
Delete Line Triangledhd

TIM Update ————— Delete Line Triangles

Undo To Last Savel Flace Delete Line I
Save I Delete Line Triangles I

LAB EXERCISE: CROSS SECTION REPORTS

DTM PropPOSED 3D

Open the MicroStation dgn file C:\DATA\GEO\VDOT\ROAD2\60843\d60843xsmainline.dgn.
Access the project 60843 via Project Manager using Mary as the user name.

From Project Manager click the Reports & XS Quantities button.

Click the DTM Proposed 3D button.

&'%5 Rep... M[E E3

Uzer

PO =V

Clearing |
Clozure |
DTH Input |
DT Fropozed 30 |
HEC-2 |
HEC R&5 |
Fulti-Line |
Profile Grade |
Fadial Staking |
RT40 |
Seeding |
Slope Stake |
Staking Detail |
WSPRO |
#5 List |

[ Hilite

5. Provide a file name to be created from the process.
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Lab Exercise: Cross Section Reports

EDTM Proposed 3D Report M= E
Job: ng Current Station: IW
Chairi [FAINLINE E3|
Begin Station: [10+00.00F 1 [10+00.00R 1
End Statior: [158+50.00 F 1 [153+50.00 R 1

Search Criteria =
Existing Ground Line: '_/q‘\_‘ Display |

Propozed Finish Grade: '_/q‘\_‘ Dizplay |

[ Pausze on Each x5
A5CI File: [ 3d.dat =y

Apply |

6. The symbology for Existing Ground and Proposed Finish Grade should populate according to
the Working Alignment Definition.

7. Change the ending station to 49+00.
8. Click Apply.
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Lab Exercise: Cross Section Reports

> BUILDING THE TIN FILE

1. Create a new dgn file named 3D.DGN.

2. Make sure to use a 3D seed file or create a 3D model in the new dgn.

3. Click the Existing Ground button on Project Manager and create a new run.
4. Select the DAT file created in the previous exercise.

5. Provide a TIN file name.

6. Set Dissolve Option to Side and enter a value of 50.

£ Build Triangles M= B3

Data File: | 3d.dat

Ql
TIN File: | 3d.tir] gl

Dizzalve Option:  Side vI
Side Length: |5EI.DDDDDD

Frocess |

7. Click Process.
8. Close the Build Triangles dialog.

> LoAD DTM FEATURES

1. Access the Load DTM Features dialog.
2. Use the Browse button to locate the file 3D.TIN.

£ Load DTH Features M= E
File

Load Fil: TIN__ | [Gatm & Load |

r Dizplay Preferences

Load:  Estent vI [ Display Only ¥ Graphic Group

Feature Level Color [*#feight| Stele | Dizplay =
Triangles Drefault 2 0 I
TIM Hull Drefault 0 0 a OFF L7
Contours - - - - OFF
Major Lines Drefault 4 3 0 ] ﬂ
b ajaor Label Drefault 5 3 1] O v
Minor Lines Drefault 1 1 I [l ;l

3. Turn all features off except for Triangles.
4. Click Load.
5. Review the Proposed DTM.
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Lab Exercise: TIN Editing

LAB EXERCISE: TIN EDITING

> EDITING TRIANGLES

1. Click the icon to access the TIN Edit Tools.
2. Enter the settings in the Display Settings dialog as shown below.

3. Click OK.

Dizplay Settings

TIM File: | 3d.tin

Q| Ediview 1 7]

td ajor Interval: I h.00 .

¥ Display Triangles _I -| -|

V' Display Contours Color “weight Style
Minor Intersal: |1.DEI . -| |
| |

™ Display Hul | |

[" Display Break Lines J

[ Display Extd. Contours _I

[ Display Woids _I

[ Display lslands .

Flowa Arrow Size: I 250

oK I Cancel |

4. Zoom in anywhere on the DTM.
5. Select the option to Add Vertex.
£ TIN Edit Tools

Preferences

] B3

Delete Vertex
Mowe Vertes #v'
Mowe Wertex 2
Folpgon Move £
Delete Line
Swap Line

Inzert Break Line

Inzert Drape Line  — Dpl Y| 299274.689230

Delete Triangle LI
TIM Update

Undo To Last Savel
Save I

- Add Vertes

# | 3876610.951291

Z:l 1.1860

Add

© © N

&

1/10/2008

Key-in the desired elevation.
Click the Add button.

Click the DP button and move your cursor onto the screen.
Data point on the screen to set the coordinates in the dialog.

Copyright © 2007 Bentley Systems, Incorporated
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Lab Exercise: TIN Editing

0

> ADDING BREAK LINES

1.

® N oA

1/10/2008

Select the option to Insert Break Line.

£ TIN Edit Tools

Preferences

I 3

Add Wertex
Delete Yertex

b owe Wertew Xy
Move Vertes 2
Polygon Maove 2
Delete Line
Swap Line

| »

Inzert Drape Ling
Delete Triangle LI

TIMN Update

Undao To Last Savel
Save I

Inzert Break Line

Flace | Select |

Imzert I

Click the Place button.

In the following dialog make the settings as shown.

#& Define Break Line

P IS] B3

OF1
) Active Elevation

® [Dirape +/- |-2.EIEIEII:I
T Elevation = I 131 ]

DT Snap:  Mone "I
Start |

-DP 2
) Active Elevation

Drape +4- | 0.0000
Elevation = I )R ]
Slope = | =2 (I

a0 000

dz = | LA

Slope = I )]0 [Length= I )00}
dz = |EI.EIEIEIEI [Lenathn = | {0

= TI

Click the Start button and Data Point on the screen.

Place the second data point some distance from the first.

Click the right mouse button to end the operation.
Click the Insert button on the dialog.

This will place a break line that begins 2’ lower than the original ground at the start point and tie
to existing ground at the second point.
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Lab Exercise: TIN Editing

> DELETING TRIANGLES

1. Select the option to Delete Triangles.
£ TIN Edit Tools M= E3

Preferences

Add Wertex
Delete Yertex

b owe Wertew Xy
Move Vertes 2
Polygon Maove 2
Delete Line
Swap Line

Inzert Break Line
Inzert Drape Line
Delete Triangle LI

TIN Update ——————— Delete Triangle ———————————

Undao To Last Savel
|d Triangle |
Save I

| »

2. Click the Id Triangle button.
3. Data point on a triangle in the MicroStation view.
4. This tool effectively removes unwanted triangles from the TIN file.
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Labelers

CHAPTER OBJECTIVES
In this chapter we will:
= Learn how to label plan information with Plan View Labeler
=  Familiarize the user with the other labelers
INTRODUCTION

GEOPAK’s labeling tools allow a user to place “smart” labels in a MicroStation drawing. These labels
have the ability to calculate XYZ coordinates, station, offset, direction, length, radius, degree of
curvature, etc. of the associated element.

ACCESSING THE PLAN VIEW LABELER

The Plan View Labeler can be accessed by selecting Applications > GEOPAK ROAD > Plans
Preparation > Plan View Labeling. It can also be invoked from Project Manager by clicking the Plan

View Design button or by selecting the Plan View Labeling tool from the GEOPAK ROAD tool
frame.

PLAN VIEW LABELING

When the Plan View Labeling icon is selected, the dialog shown below is displayed.

E’Plan View Labeler - Style: .. _A\bin\def_plan.lsf -> Unnamed Style

Style Filez  Options  Scale Tools
Te I F'arams.] Shapel Leader] Flotale] Styles]

JebNe: 10T gl ™ Computed Inzetts ) User Ingerts

Element:  Paint

Computed Text

Chair: |Mﬁ3«INLINE | [+ Coordinate E
: " Coordinate 5 =
: | pace eturn
TIN Fie: Ql 7 Elevation GPK | |
Z Elevation TIN Cear | Delimit |
LabelFeature ——— | [Z Elevation Modsler Bloce Label |
E <A Station iz LelniE
’7 e | + | f = ; = | Partial Station =l
Mot Available
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Text

TEXT

The label to be placed is displayed in the box on the right side of the dialog as shown above. The
Space button places a space in the label at the cursor position. The Return button starts a new line of
text. The Clear button starts a new label. The Delimit button places a line above or below a line of
text. The Place Label button attaches the label to the cursor for placement in the drawing.

The user can select the various tabs to define / modify the label appearance.

For data to be computed, the job number and the chain need to be selected. If elevations are to be
calculated, a TIN file needs to be chosen.

The Computed Inserts are items that GEOPAK has the ability to calculate for the chosen item. The list
of Computed Inserts changes with the type of element that is chosen. If a line is chosen, the list of

Computed Inserts will show inserts of bearing, and length. If a curve is chosen the list of Computed
Inserts will change to show inserts of radius, curvature, chord length, etc.

The User Inserts are items that a user may use on a regular basis. This list can be customized for a
specific user’s needs.

The Identify Element button allows the user to choose the element to use for calculations in the label.

The Data Point button will let the user pick a specific point to calculate the coordinates, station, or
offset for.

PARAMETERS

&

EPIan Yiew Labeler - Style: ___\bin\def_plan.lsf -> AzlLen

Style Filezs  Options  Scale  Tools

I Shapel Leader] Hotate] St_l,lles] %36?2;816 BETEL LA
- Text Preferences / Symbology ———— Sample Output
Height: IW d Jusohflc:atlon: - 1[\?1'
whidth: | 2.000 - I - i
Line Sp.: [2.000 - - = =
Font: [F=q 3 ENGINEERING =l o P Space | Return |
Level: Level 1 ~ E R Clear | Delmit |
Lolor 2 = o Place Label |
weight [—— 2z =] &
S s A& a9l .

The Parameters tab enables the user set up the text size and symbology for the label.

By Current sets the symbology to the current MicroStation settings. By Element allows the user to set

the symbology by choosing a MicroStation element. Set All sets the symbology for all elements in the
label (text, delimiters, leader lines, etc.).

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Shape

SHAPE
EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Azl en - Active
Style Filezs  Options  Scale  Tools
Az 707 16" 12 46"
Text ] Params. ] ] Leader ] Rotate ] Styles ] 106 2781
~ Shape Preferences Sample Dutput
| =] B ]3] ) N
o) B eI Be s sl 2
Dffzet: |2.|:||:| = Space | Return |
Level |Levell - - Clear | Dedimit |
Calar: I. 3 vi -
= Flace Label |
Style: ] hal (R R B
Wweight: | 2 =] é Ll
The Shape tab allows the user to place a shape around the label, and set the symbology for the shape.
LEADER

EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Azl en - Active
Style Filezs  Options  Scale  Tools

Az 707 16" 12 46"
Text ] Params. ] Shape | : I Rotate ] Styles ] 106 2781
~ Leader Type Terminator ————— Sample Output

b =

=
2ld | i’
~ Spmbology N Space | Atun |
Lewvel [Level1 - = —
Calar: |. 3 ~] & Clear | D efirnit |
=
=2

Style:

metr__________tjtgdfﬂ

Flace Label |

Y

The Leader tab allows the user to attach a leader from the label to the point. Different leader types and
terminators can be chosen. The active terminator can also be used.
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Rotate

ROTATE
EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Azl en - Active
Style Filezs  Options  Scale  Tools
Ter:t] Params. ] Shapel Leader St_l,lles] Az 707 16' 12.46".
g 106 .2781
ample Dutput
— Test Angle
f}“l Current Angle: ID.EIEIEI =
Element fngle @l = E’:.
|i |i g Space | Returk |
@l Alignment &ngle: ID.EI j T
= Clear | Delmit |
Set Angle By T
{ DF |  Elemert] s | S Place Label |
The Rotate tab allows the label to be rotated. The rotation can be determined from the current angle,
the angle of the element, or the alignment angle. The angle can also be set by two data points (first data
point set the location, next data point sets the angle) or the active angle.
STYLES
EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Azl en - Active
Style Filezs  Options  Scale  Tools
Az 707 16" 12 46"
106 .2781
Itern Selectar
[A Bearlen =] ﬂ
[A] BearlendltBox e
23 Are Labels 3
{7 Point Labelz
] NEStaEon Space | Return |
6] StaDff Clear Delimit
[A] StaOHEI=TIM - _I | |
Place Label |
e Sle. I [ mdate Stle. I
HEwEateann.. | Scale : 1.0 él Mode and Shape Only |
The Styles tab allows a user to choose label symbology from a library of pre-defined styles. When the
user chooses the style, all symbology, leaders, shapes, etc. are set up for the user.
MENUS

The Style Files menu allows the user to open a new style library. You must be under the Styles tab in
order to open a style library.

Options > Minimize Dialog minimizes the main dialog (when the Place Label button on the main

dialog is pressed) to allow for easier label placement. The Label Viewer can be used in conjunction to
still view the sample contained in the Label dialog.

The main labeling window can be maximized by selecting the Restore Label Dialog icon within the

appropriate View Label Control tool frame or the labeling tool on the main Road, Site, or Drainage
tool frame.

Options > Use Reference File Coordinates - When labeling elements within a reference file, it is
useful to utilize the reference file coordinates, rather than the current active file. Simply activate the
toggle, and subsequent computed text inserts using reference file elements or data points will reflect
the reference file coordinates, if the snap and locate in the reference file are active.

Options > Use DP Element Association - This option will enable the association between MS
elements and DP (data point) labels that are snapped to the element. If the element is modified, the
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Menus

0

1/10/2008

point labels will move with the element when the Label Update feature is used. This applies only to
elements within the active design file.

Options > Label Tools invokes the tool frame shown below which enables the user to modify
GEOPAK labels.

vl o] AIE + 1< 5°laEle o] M)
Options > Label Viewer brings up a dialog that allows a user to view and place a label.

£ Label View H[E E3

*
H
-
-3
=}

o
r
—

H .
- wa
*
o1

[ Biace Label ]

Sutamatic Late| |

The Scale > Scale Style menu allows the user to choose a plan scale. All labels will be adjusted

according to the plan scale. The user simply keys in a scale, and chooses a Labeling Style. The
corresponding label will be placed at the correct size for the scale that was chosen.

Tools > Label Updater - The Label Update tool is a powerful tool for updating GEOPAK labels.
When alignments are updated, TIN files modified, labels moved, etc., GEOPAK "remembers" the

computed text information utilized in the placement of the original label. Therefore, the software can
update the label based on updated data. The tool utilizes the dialog shown below.

£ Update Labels M= E

Select By: Single Select -|

[~ Center Label

Start | HpdateCate! |

k| DIEEEET
Highlight Labels
Content Correct v |

Highlight |
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Menus

Tools > Selection Set Labeling - The Selection Set Label tool is a powerful tool for placing or
updating labels within a selection set.

When the Selection Set Labeling tool is activated from the pulldown menu, the dialog shown below
opens.

ESElectiun Set Labe... M= E3

2e Label | ables

Bearing / dzimuth

) Morth Quadrant
ﬁ ) South Quadiant
® By Element

Apply |

Tools > Plan Label Preferences — Allows for the customization of the plan view labels. Options
include Bearing, Distance, Elevation, and Area.

When the Plan Label Preferences tool is activated from the pulldown menu, the dialog shown below
opens.

#& Plan Label Preferences M= E

Bearing ] Distance] Elevation] Area ]

Leading Characters:  Zero b I

™ A&llavs Due Cardinal Direction [ Round Bearings By Length

Fil it Lot fel i st IrEremert [Eompanes® [rEm |

e ] I

| oD | T Cecongs v| r
Apply |
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Cross Section Labeling

CROSS SECTION LABELING

The Cross Section Labeling dialog differs from the Plan View Labeling dialog only on the text tab. Cross Section
Labeling works with the Cross Section Navigator. The current Cross Section Navigator station is shown on the Text
tab. The Computed and User Inserts contain values and phrases related to cross-sections.

E[sts Section Labeler - Style: ___\binidef_xs Isf -> Unnamed Style

Style Filezs  Options  Scale  Tools

F'alams.] Shapel Leader] Hotate] St_l,lles]
® Computed Inserts T User Inzerts

~ Mavigator Station

10+00.00 Computed Text

Plan Wiew » Coordinate
Plan Wiew v Coordinate
5 Elevation

45 Elevation (A, Units) - Clear | Delmit |
¢ LabelFeature ——————— 7 [ Station

5 Partial Station Place Lahel |
4+ 2= 45 Dffset =

Mot Available

| »

Space | Return |

ACCESSING THE CROSS SECTION VIEW LABELER

The Cross Section View Labeler can be accessed by selecting Applications > GEOPAK ROAD >
Cross Sections > Cross Section Labeling. 1t can also be invoked by selecting the Cross Section
Labeling icon from the GEOPAK ROAD tool frame.

PROFILE LABELING

The Profile Labeling dialog differs from the Plan View Labeling dialog only on the text tab. The
Chain and Profile must be defined, in addition to profile settings. The Computed and User Inserts
contain values and phrases related to profiles.

The user must supply the Reference Station, Elevation, Scales, and Profile Reference Point which
were used to draw the profile. If a profile cell has been previously placed, Identify Cell can be clicked
and the cell identified. This automatically populates the fields in the Profile Settings. In addition,
whether the profile was drawn with gaps or no gaps in the presence of station equations must also be
set.

Emeile Labeler - Style: ._.\bintdef_prof.lsf -> Unnamed Style

Style Filez  Optionz  Scale  Toolz

l F'arams.l Shapel Leader] F!otatel Stylesl

JobNe: 0T gl ® Computed Inzetts T User Inzerts

Element: Computed Test
Chairi; |MA|N|_|NE vl Frofile Station -~
Prafile: I—_ISBL = Frafile Partial Station Space | Bl |

Faint Elewation

Profile Settings | Paint Prafile Elewvation Clear | Drelinmit |

Frafile Grade 2 (@ Point
Chain Marme Flace Label |
Profile N arme =l

Mot Available
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Accessing The Profile View Labeler

ACCESSING THE PROFILE VIEW LABELER

The Profile View Labeler can be accessed by selecting Applications > GEOPAK ROAD > Plans
Preparation > Profile Labeling. It can also be invoked by selecting the Profile Labeling icon from
the GEOPAK ROAD tool frame.

Note If after placing any label with any of the labeling tools a label should need to be modified, it is
important that the Label Tools be used to modify the label. Each label is in fact a cell with
intelligence and the Label Tools accessed from any of the labelers will maintain the
intelligence associated with each label.

w2 # e\ BB+ 2R m| &
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Lab Exercise: Labeling

LAB EXERCISE: LABELING

> ACCESSING THE PLAN LABELER
1. Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\d60843work.dgn.
2. Access the project 60843 via Project Manager.
3. Click the Plan View Design button on the main Project Manager dialog.
4. From the Plan View Design tool bar, click DP Station Offset.
5

Zoom in around Sta. 10+00.00, near the beginning station of the Curb & Gutter section, and
complete the dialog as shown below.

£ DP Station Offset [_ =] =]
Job: |1D1—3|
Chait: Im‘&]
Station: IW

6. Next, select the MicroStation Zoom In tool and click the DP button on the above dialog.
Continue to data point as the view is zoomed in onto this area of interest.

7. Close the DP Station Offset dialog.

8. From the Plan View Design tool bar, click the Plan View Labeler tool.

EPIan Yiew Labeler - Style: ___\bin\def_plan_lzf -> Unnamed Style

Style Filezs  Options  Scale  Tools

TEHII F'alams.] Shapel Leader] Hotate] St_l,lles]
Joh Mo Im— gl ® Computed Ingets T User Inserts

Element:  Point Computed Text

Chain: [MAINLINE | 4 Coordinate j

. " Coordinate g =
: | ' pace eturn
UL gl Z Elevvation GPEK, | |
Z Elevation TIN Clear | Delmit |
Label Feature ———— | [Z Elevation Modeler Flace Label |
b A Statian eiiE ILelo
’V r*“‘\l +| f El ; “| Partial Station ;l
Mot Available
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Lab Exercise: Labeling

> USING PREDEFINED LABEL STYLES
1. Select the Styles tab.

2. Traverse with the Item Selector box to locate the following style:
Labels > Point Labels > StaOff.

3. Next, double click the StaOff style.

EPIan Yiew Labeler - Style: ___\bin\def_plan_lsf -> S5ta0ff - Active

Style Filezs  Options  Scale  Tools

Ter:t] F'alams.] Shapel Leader] Hotate] I ?Eidiztﬁgﬁ;rsnif;t———
Item Selectar Style Preview Off 19 649 RT
[ Labels ﬂ
7 Line Labels %
7 A Labels 3
{7 Paint Labels
] NEStaEon Space | Return |
8] Stalif Clear D elimit
[A] StaOHEI=TIM _I | |
Flace Label |
e Sle. I Update Style. .. I
HEwEateann.. | Scale : 1.0 él Mode and Shape Only |

4. Move back to the Text tab and complete as defined below:

Job No. 101
Chain MAINLINE
TIN File s60843.tin
Note In the following steps, we will use the Plan View Labeler to label the beginning station and
offset for the sidewalk and curb section as well as the ending station and offset for the paved
shoulder sections.

5. To begin the process, select the DP button and then identify the location that you wish for the
Station and offset to be computed. The labeler automatically calculates the information.

E’Plan View Labeler - Style: .. A\bin\def_plan.lsf -> 5taDff - Active

Style Filez  Options  Scale Tools

Ter:ll F'arams.] Shapel Leader] Flotale] Styles] ﬁzidigiggigﬁ;i—t———
JobMo: [T07 gl ® Computed Insets ' User Inserts Off 53 84 BT
Elerment:  Point Computed Test
Chain: [MAINLINE | [+ Coordinate o
; - " Coordinate 5 =]
. I— pace eturn
TIN File: [Ce0843\sE0883n | @ | -0 | |
Z Elevation TIN Cear | Delimit |
Label Feature | |2 Elevation Modeler
o . Station Flace Label |
N f * ; . Partial Station =l
Mot Available

6. Use the Params., Shape, Leader and Rotation tabs to experiment with different labeling
styles.

7. To place the label, return to the Text tab and click the Place Label button.
The label is now attached to your cursor (without the leader for the delimiter).

Data point at the location you wish the text to be located.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Labeling

0

1/10/2008

10. A second data point will define the side of the label, which the leader line will be drawn from
the delimiter line to the computed location.

e _,E—_—,—_——,———— e, —————— — —

e ———

—_—— - ——— —
e —— —
e ————

e ——

- ——
-

Sta 10+00. Q0

Off 53.84 ET
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Lab Exercise: Labeling

> CREATING AND SAVING A NEW LABEL STYLE
1. Select the Text tab then click Clear below the label composition window.
2. Start Coordinate Geometry and set visualization to Permanent Visualization.

3. Select Tools > Navigator. In the Navigator window, set the Element to Parcel.

£ Mavigator(101) M= B3

Select  Tools

x| (3 & B

Element ; Parcel ~|
MName Feature Dezcription Select| Tppe Fare
4200 [ | [PaentTract
R Taking 4200
4200, Farent Tract 4200
TORK. Eazement 4200
o | 0

4. Select Tools > Settings and toggle ON the option to Window Center Visualized Elements.

~ Selection Set

[~ ialert Prior to Clearing Selection Set:

~ Mouze Click Actions
[™ Single Click Highlight Wisualized Element

¥ Single Click Window Center Visualized Element
¥ Single Click Enables List Cell Editing

Double Click Action : Edit Element "I

~ Digplay Optionz
Paint: _All Pairts -]

Area:  Square Foot Vl 9312 "l

0K I Cancel |

Highlight the Parcel 4200.
Click on the Paintbrush to visualize it then close COGO.

On the Plan View Labeler dialog, click the Select GEOPAK or MS Element icon, then
identify any of the lines representing the parcel and accept. The computed text inserts should
now contain items such as Name, Area, and Perimeter.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Labeling

&

8. In the composition window key-in NAME.

E’Plan View Labeler - Style: .. _A\bin\def_plan.lsf -> Unnamed Style

Style Filez  Options  Scale Tools

Ter:ll F'arams.] Shapel Leader] Flotale] Styles]
JebNe: 10T gl ™ Computed Inzetts ) User Ingerts
Element:  PARCEL 4200

Chairi: |Mﬁ3«INLINE |
TIM File: |C:\EDB43'\$EDB43.tin =y

Computed Text

rame
Area
Area (ol Unitz)
Perirneter

Perimeter [Al, Units]

Label Feature ————————

B | o Y

4200

Hameg
Space | Return |
Clear | Delmit |
Flace Label |
Continuouz Place |

9. Double click on the item in the Computed Text window shown as Name.

1/10/2008

E’Plan View Labeler - Style: .. _A\bin\def_plan.lsf -> Unnamed Style
Style Filez  Options  Scale Tools
Text I Params. | Shape | Leader | Ratats | Styles | Name 4200
JobNe: 0T gl ™ Computed Inzetts ) User Ingerts
Element: PARCEL 4200 Computed Test
Chair: IM.-’-‘«INLINE "I rame
- I— Area G it
pace gturn
TIM File: [ CABOZ43E0842 0N | G v (A Units) | |
Perirneter Clear | Dvedirnit |
Label Feature —————— |Perimeter [&lt Units]
n | Flace Label |
+| | =4
Continuouz Place |
4200
10. Enter a carriage return in the composition window.
11. Key-in Area=.
Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Labeling

12. Double click on the item in the Computed Text window shown as Area.

13. Key-in SF after the area.

EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Unnamed Style

Style Filezs  Options  Scale  Tools

Test Hame 4200
e I Params. ] Shapel Leader] Fiota@t)e] St_l,lles] = hred- 112383.22 SF
Job Mo Im— gl Computed [nzertsz |dzer Inzerts
Element: PARCEL 4200 Computed Test
Chair: IM.-’-‘«INLINE vl Hame
. . 5 :
. I— pace eturn
TIM File: | C: 4608434 2B084 3. tin gl i (&, Lrits) | |
Perirneter Clear | Dvedirnit |
Label Feature —————— |Perimeter [&lt Units]
n | Flace Label |
+| | =4
Continuouz Place |
112383.22 2 Vl

14. Select the Params. Tab and set the Height, Width, and Line Sp. to 5.0 and the Justification
to Center-Center.

EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Unnamed Style

Style Filezs  Options  Scale  Tools

P _ Hame 4200
Ter:t] A1ams, I Shapel Leader] Hotate] St_l,lles] Arem= 112383 27 SF
~ Test Preferences / Symbology ———— Sample Output

Height: [5.000 Jusolification:

iidth: [5.000 - I -
Line Sp.: |5.EIEIEI B B B

Mama 4200
Arga= 112383.22 5F

Space | Return |

Lewvel |Lewel 1 h Clear | D elirnit |
Calor: I. ) 'I Bl Label |
Wieight: I 2 "I =

=_‘?I L_?I ﬂ _QI Continuouz Place |

15. Select the Shape tab, set the Shape Preferences to No Shape.

EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Unnamed Style

Style Filezs  Options  Scale  Tools

Text | Params. | Shape ] Leader | Rictate | Styles | gingﬁgé% 53 oF
~ Shape Preferences Sample Dutput
B ] [e==) o] 0]
2 B EEE[E
_ Mama 4Z200 g Rt
DifsEt 20 Areq= 112383.22 SF pece | ctun_|
Level: |Level 1 - Clear | Dedimit |
Colar: I. 3 vi - ET 1
: ace Labe :
Style: ] hal (R R
weight: | H ] é o Continuous Place |
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Lab Exercise: Labeling

&

16. Select the Leader tab and set the Leader Type to NO Leader and the set the Terminator to
No Terminator.

E’Plan View Labeler - Style: .. _A\bin\def_plan.lsf -> Unnamed Style
Style Filez  Options  Scale Tools

| otate | Stes | Eiggfgggéaa.n SF

Ter:t] F'arams.] Shape |
 Leader Type Terminator

B A=A | ==
d | B

~ Symbology Mams 4200 Space | Returm |
Areg= 112383.2¢2 5F

Sample Dutput

Level: |Lewvell b -

Colar: m Clear | Dvedirnit |

Style: I i vi el IR Flace Label |
Ul E = Y Caontinuous Place |

17. Click Rotate tab. Set the angle to zero.

EPIan ¥iew Labeler - Style: ___\bin\def_plan_lsf -> Unnamed Style
Style Filezs  Options  Scale  Tools

;| Styles | Name 4200

Ter:t] Params. ] Shapel Leader] Arem= 112383 27 SF

Sample Dutput

— Test Angle
Ii Current Angle: I 0.000
ﬁl Element fngle ﬁlﬁl

Hams 4z00
ﬂ Alignment angle: [0.0 j Area= 112383.92 SF Space | = |
Clear | Delmit |
Set Angle By
{ OP |  Elment|  aa | Place Label |

Continuouz Place |

18. Click the Place Label button and place the label in the parcel.
19. Select the Styles tab.

20. In the Item Selector window, double click Labels.

21. Click New Category.

22. Create a category named Parcels.

Create Category

Category Name: | Parcsld

ak I Cancel I

23. Highlight the Parcels category and click New Style.

Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate
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Lab Exercise: Labeling

24. Create a Style named Area.

Hama 4200
Area= 112383.28 3F

Style Scale: |1.DDD
ak I Cahicel I

25. Exit MicroStation.

PROFILE LABELER
Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\d60843prof.dgn.
Attach the saved view PROI.

Access the Profile Labeler — (Applications > GEOPAK Road > Plans Preparation > Profile
Labeling.

wnN =YV

EPruﬁle Labeler - Style: ___\binidef_prof_lsf -> Unnamed Style

Style Filez  Optionz  Scale  Toolz

Job Mo I'IIJ'I— gl ® Computed Inzetts T User Inzerts
Elemerit: Computed Test
Chairi; |MA|N|_|NE vl Frofile Station -~
Prafile: I—_ISBL = F'rthe F'arhalIStatlnn Space | Bl |
Faint Elewation

Frofile Settings | Paint Prafile Elewation Clear | Drelimit |

Frafile Grade 2 (@ Point
Chain Marme Flace Label |
Profile N arme =l

Mot Available

4. Click the Profile Settings button on the main dialog.
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Lab Exercise: Labeling

5. Click the Identify Cell button and data point on the profile cell.

ngfile Settings M= E3
ion: [ 0+00.00

Reference Elevation: W

Harizontal 5cale: W
Wertical Scale: W
Stationing with: Mo Gaps vI

 Profile Fieference Paint

) #: | 3310235.4061
" I 293672 6575

~ Prafile Cel
Identify Cell |
ak | Cancel |

6. Click OK.
7. Set the Chain and Profile on the main dialog as shown below.

Emeile Labeler - Style: ._.\bintdef_prof.lsf -> Unnamed Style

Style Filez  Optionz  Scale  Toolz

Ter:ll F'arams.l Shapel Leader] F!otatel Stylesl

JobNe: 0T gl ® Computed Inzetts T User Inzerts

Element:  Paint Computed Text

Chain: IEF'LT1 vl Profile Station -
Prafile: [EFLT - Profile Partial Station Space | Return |

Faint Elewation

Profile Settings | Paint Prafile Elewvation Clear | Drelinmit |

Frafile Grade 2 (@ Point

: Flace Label |
T Chain Mame
. ﬁl =

EPLT

8. Click the Styles tab and double click on the Sta/Elev label style in the Point category.
EPruﬁle Labeler - Style: ___\binidef_prof_lsf -> S5ta/Elev - Active

Style Files  Optionz  Scale Tools

Tent | Params. | Shape | Leader | Rotate | Stiles l g}z;ig-{—ﬂgé?438 -
T St St e |
[ Labels ﬂ
[ Paints e
& Csantlade o —
" Sta=4+95.67 Space | Retum |
3 Vertical Curves Flayv=1077.78
: Clest | Delimit |
Flace Label |
e Etalens I |Jpdate Style... I
e Eateqn. | ek 10 él Mode and Shape Only Vl

9. Return to the Text tab and click the Point icon.
10. Snap to a point on the profile.
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Lab Exercise: Labeling

11. Click the Place Label button on the main dialog and place the label in the DGN file.

EPruﬁle Labeler - Style: ___\binidef_prof_lsf -> S5ta/Elev - Active

Style Files  Optionz  Scale Tools

HE] Farams. | Shape | Leader | Rotate | Styles | Sta=13+03.7438-
® - Elew=31.52
Joh Mo Im— ﬂ Computed Inzertsz |dzer Inzerts

Element:  Point Computed Text

Chair: IEF'LT‘I 'I Frafile Station -
Profile: [EPLT < Profile Partial Station Space | Fetum |
Fairt Elerwation

Frofile Settings | Paint Prafile Elewation Clear | Drelimit |

Profile Grade % @ Paint

: Flace Label |
_f;{"| Chair M arme
. ) Frofile Name LI

Mot Available

12. You should now have a Station and Elevation label as shown below.

Sta=13+03.7438
Eleyv=31.5"7

13. Exit MicroStation.

Note If after placing any label with any of the labeling tools, a label should need to be modified, it is
important to use Label Tools to modify the label. Each label is a cell with intelligence and the

Label Tools accessed from any of the labelers will maintain the intelligence associated with
each label.

Plan View Label Control =]

A2z e[v mlE +]E A £8P v
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| Active Chain Control

CHAPTER OBJECTIVES

In this chapter, you will be familiarized with the Active Chain Control tool so that it can be used to
review projects in multiple views with ease.

INTRODUCTION

The GEOPAK Active Chain Control is an excellent tool, enabling the user to manage plan, profile,
and cross section views simultaneously. It also allows usage of MicroStation tools to place elements in
any view in accordance with the curvilinear coordinates settings. One advantage of this tool is that you
can use stations beyond the limits of the chain with any MicroStation command.

ACCESSING ACTIVE CHAIN CONTROL
The tool can be opened by selecting Applications > GEOPAK Road > Active Chain Control. When

invoked the dialog shown below opens.
Job: e arerr— | ) DT N P e A A P

First select the desired Job and Chain name from the combo boxes to use as the active chain. Four
icons are supported to the right of the chain list field and are detailed in the following table.
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Accessing Active Chain Control

id Graphically select the active chain candidate.

Opens the “Precise Curvilinear Coordinates”
dialog that allows entering
stations/offsets/elevations relative to the active
chain.

|

Activates the current Profile system, which is
associated to a Profile Cell. The Profile Cell can
stay in the master file or in any of the reference
files. If there are several Profile cells relative to
the active chain, it is possible to designate the
active one in the Profile Cell Control dialog.
When the right mouse button is pressed, a pop-
up menu appears :

Tl

Flace Prafile Cell
———  Prafile Cell Cantral

The first option of the pop-up menu allows
placing a Profile cell. The second option allows
getting information about Profile cells that stays
in master and reference files and selects the
active one if there are several profile cells.

|&:'_‘=’ Activates the current Cross Section system. If
there are several reference files containing XS
cells relative to the active chain, it is not possible
to activate the Cross Section Representation
System. In this case, an alert dialog is displayed

The right side of the toolbox has eight icons which set each view to plan, profile or cross section view.
By right clicking an icon, any view can be set to any of the 3 possible views. For example, if there is
an active profile cell, setting a view to profile will immediately fit the profile within the limits of the
view.

Active Chain Control E

Job: [107 =] Chain: [MAINLINE ;lEl ﬂg,.g:—p %éﬁﬂ@ﬂﬂ@a
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Curvilinear Coordinates

CURVILINEAR COORDINATES

The Curvilinear Coordinates tool enables the user to enter precise curvilinear coordinates relative to
the active chain. It can be utilized in conjunction with generic MicroStation commands such as place
line and place cell.

El:uwilineal Coordinates M= E3
(] > |

[ 5 [100+92.98 [ D% [367.78

Ext.: 0.00

o [ooo [ Dpo: [-12092.83

| = TR [T Dz [&0.14

[~ Pemanent Lock Apply |

S: Station along actual active chain. If the lock toggle is on, the cursor
follows a perpendicular to the chain in plan views, and a vertical line in
Profile views.

Ext.: Extension to the station along actual active chain. A negative value
means that the extension is before the beginning of the chain. A positive
value means that the extension is after the end of the chain.

O: Offset from the actual active chain. If the lock toggle is on, the cursor
follows a fixed offset to the chain in plan views.

Z: Use this field to enter elevation. If the lock toggle is on, the cursor
follows a horizontal line in Profile views.

DS: Delta station from the previous data point or tentative point. If the lock
toggle is on, the cursor will follow a perpendicular to the chain in plan
views, and a vertical line in Profile views.

DO: Delta offset from the previous data point or tentative point. If the lock
toggle is on, the cursor follows a fixed offset to the chain in plan views.

DZ: Use this field to enter delta elevation from the previous data point or
tentative point. If the lock toggle is on, the cursor will follow a

horizontal line in Profile views.

Permanent Lock When this toggle is checked, coordinate locks remain active, even after
a data point is issued.

Apply Click to send a data point to the input queue. Entering a data point by a
click in a view has the same effect.
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Lab Exercise: Active Chain Control

LAB EXERCISE: ACTIVE CHAIN CONTROL

> SETTING UP CHAIN CONTROL

1. Open the MicroStation file C:\DATA\GEO\VDOT\ROAD2\60843\d60843work.dgn.

2. Reference the files d60843prof.dgn and d60843xsmainline.dgn to coincidently.

3. Access the Active Chain Control (Applications > GEOPAK Road > Active Chain Control).
Job: [107 =] | Cheain: [MAINLINE ;lﬁl E’[;,; | R PN PN PN PN PN P

4. Set the Job and Chain as shown above.
5. Open Views 2 and 3 and stack them on the right side of View 1.

6. Right click on each icon 1 thru 3 and set accordingly.

1 Plan
2 Profile
3 Cross Section

7. You should have your views setup looking similar to the image below.

& Window 1 £ Window 2: Profile [Chain: MAINLINE] [_ O[] E

& Element Selection [l

Active Chain Contiol =]
Jots [107 =] Chain: [MAINLINE ;Iﬂ Xﬁ;]; PN S5 R PN PN PN RN BN [
' & Curvilinear Courdinates mEE
& < >
Pt ) 3 s [18.37.73 " ps: [776.68
! Est:  [0.00
. o [18e36s I~ po: [1883.65
B rz [om I~ bz [Gess
- ™ Pemanent Lock Apply
.
|
I [
i
_—
WY
— -

L1 2 I =1 15 I = _’l_lﬂ
= O] ] ] A o) ) 4 P el K K

8. Zoom into the beginning of the project in Plan view.

9. Click the Curvilinear Coordinates icon.

10. Select the MicroStation Place Line command.

11. Key in a station of 10+25 and an offset of -100. (Lock the values).
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Lab Exercise: Active Chain Control

&

12.
13.

14.

15.
. This will place the second endpoint of the line at station 15+25 offset -100.

@ N =Y

1/10/2008

& Curvilinear Coordinates M= E3
< 1> |
10+25.00 I ps: [oo0
0.00
-100.00 [ Do 000
0.00 [ bz [00o0
[ Pemmanent Lock Apply |

Click Apply.

After moving the cursor back to the view, you will notice that the line began at the desired
location.

In the Curvilinear Coordinates dialog, key in delta station values of 500 and delta offset value of 0.

& Curvilinear Coordinates M= E3
—< 1 1

M s [152500 | | DS: [500.00

Ext.: 0.00

[ 0: [-100.00 W Do [0.00

Mz o000 [ 0z [WE

™ Pemanent Lock ﬂl

Click Apply.

USING AcTIVE CHAIN CONTROL WITH PROFILES

Click on the icon for View 2 on the main tool bar.
Move you cursor in View 2. (Notice the cross hair following along in View 1).

This can be used the same as in the previous exercise to place elements at certain elevations along
the profile.

Key-in the Station and Elevation values in the Curvilinear Coordinate dialog as shown below.

El:uwilineal Coordinates M= E3
PR S

I & [24+32.00 [ ps: [0.00

Eut.: 0.0o

[ 0: [756313 [ DO: | 7569.13

v 2 [2338 [T 0z [o.od

™ Pemanent Lock Apply |

Select the MicroStation command Place Circle.
Set the Method to Diameter.

E Place Circle

Iethod

Area Solid vI
Fill Type: Mone vI

Eifl el |l £ =

=[O x|

Diameter ¥

Click the Apply button on the Curvilinear Coordinates dialog.
Move you cursor to the profile view to place the second point on the circle.
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Lab Exercise: Active Chain Control

> USING AcTIVE CHAIN CONTROL WiITH CROSS SECTIONS

1. Click on the icon for View 3 on the main tool bar.

2. Right click on the same icon and select Cross Section Navigate.
Plan
Profile

Crozs Section

Crozz Section Mavigate

3. You can use the Navigator to traverse through the cross sections.
e 3"&' {jl Il[}l E
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™ A A

N
1“P Site Design

CHAPTER OBJECTIVES
In this chapter we will:
®  Qverview the original data supplied for this project

® Formulate a design strategy

INTRODUCTION
Designers will realize that every “at grade” intersection has its own specific design issues.

What may look the same from plan view may be a totally different design vertically due to the existing
vertical conditions or specific requirements.

The amount of reconstruction of existing roadway can completely change the designers approach to
two seemingly similar geometrical layouts.

We shall investigate the design constraints of this particular project and formulate an initial design
strategy. This strategy may need to be varied or modified further along the design path based on
outcomes at each step, but we need some strategy to begin with to make a start.

We will overview the supplied data and constraints for this specific situation.
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Project Overview

PROJECT OVERVIEW

This training session evolved from a project sent to Bentley by a client who was seeking assistance.
The steps we will undertake in this training session mirror those formulated during the process of
assisting the client.

We will look at the information that was supplied when this project started.

The client had completed a survey of the existing conditions, created a TIN file, completed the
geometric layout of the new intersection, and designed a controlling Chain and Profile.

The Chain (VANI) and Profile (PROPVANI1), together forming the control alignment, were approved
by the project engineer and could not be modified.

Other constraints included the strict requirement to tie down to original within the existing Right Of
Way and a maximum length of reconstruction on the services roads of 150 feet.

> OVERVIEW THE SUPPLIED DATA AND DESIGN CONSTRAINTS
1. Open the file C:\data\geo\site\roundabout\Step2\LHSRAB.dgn.

This file will initially display the reference file that contains the survey information from the existing
intersection arrangement.

2. We shall discuss in the class the existing arrangement on the intersection.
Note that the controlling alignment is based on an existing overpass bridge.

3. Continuing with the file LHSRAB.dgn, select the File>Reference tool.
4. Toggle OFF the reference file existing.dgn and toggle ON the reference file proposed.dgn.

We shall discuss the proposed layout and, based on this layout, what are the requirements to begin a
Site Modeler project.

5. Toggle OFF the reference file proposed.dgn.
6. Select Settings > Level > Display and turn on all levels in the active DGN.

This shows all of the plan view graphical elements required to begin this project. We shall discuss the
graphical elements that are displayed and their significance.

v/

0
| .

7. Open Design and Computation Manager (Applications > GEOPAK Site > Design and
Computations Manager).

In PowerCivil the menu item is Civil > Plans Production > Design and Computation Manager.

8. Open the file C:\Data\Geo\Site\Standards\site.ddb.

9. Using the ID function of D&C Manager, review the features attached to the various lines
drawn in the DGN file.
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Project Overview

&

1/10/2008

JRT=TE

File Edit Settings Favorites Help

g 1d/ B

&3 [hdatalgeohSite\Standardshsite. ddb

& [iafting Standards
£ GEMERAL
7 Cross_sections
[ Horz Aligrment

& Horz Alignment Label Horizantal Alignment

7 Profiles
7 Right of way

£ AREAS/SHAPES

£ Payltem

10. Close the Design and Computations Manager dialog.
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Design Strategy

DESIGN STRATEGY

We need to formulate a design strategy based on the constraints of the project, the given information
and the desired project outcome.

This strategy could change during the course of this project due to design issues or constraints that are
either unknown or unforeseen at this time.

Modification of a design strategy is typical of intricate design projects. Site Modeler tools provide the
flexibility required to incorporate changes as they arise.

> FORMULATE A DESIGN STRATEGY

There are a number of different design philosophies for designing roundabouts. We will not be examining
all of the different theories in this class. The philosophy that we will use is one that treats the traffic circle
portion of the intersections as an “upside down plate”. This means that irrespective of the orientation of
the traffic circle, the outside edge always forms a plane surface.

STEP 1

Constraints

The control alignment is set. It cannot be changed.
Maximum allowable reconstruction of the services roads is 150 feet.
Right Of Way cannot be altered.

This means we stay as close as possible to the existing intersection elements and elevations.

1. Given the constraints, we need to design the intersection based around the control alignment
and create the traffic circle portion of the intersection so it is as close to the existing
intersection elevations as possible.

2. Creation of the traffic circle will be based on a plane that is defined relative to the Control
Alignment. After the plane is created the outside edge of the Traffic Circle will be draped
onto the construction plane and then the inside edge of the Traffic Circle will be created at a
positive 2% slope from the outside edge.

3. We shall then analyze the difference in elevation between the outside edge of the traffic circle
and the existing surface at critical points and, if required, redesign the traffic circle until we
have achieved a satisfactory stage of the design.

4. The incoming roadway profiles (other than the control alignment) will be designed based on
the traffic circle elevations.

5. The incoming roadways will be modeled based on the design profiles.

6. Curb returns will initially be defined based on the most appropriate adjacent element then
modified as required.

7. The median islands will be created based on the finished pavement surface.
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Design Strategy

STEP 2
Objectives
= Create a construction object based on the control alignment
® (Create and analyze the traffic circle
® Modify and re-analyze the traffic circle
Introduction

Based on the design strategy that we have set, we need to devise a way to assign elevations to the
outside edge of the traffic circle.

As an additional consideration, we should formulate this step with the thought that it may need to be
redesigned (probably will need to be redesigned) and that we should create this element with the
redesign issue in mind.

The use of construction objects with Site Modeler is a very powerful way to assign elevations to
irregular or complex elements AND provide a way to make redesign a very fast and painless process.

Tools to be used

e Site Modeler > Object > New

e Site Modeler > Elements > Composite Section

e Site Modeler > Elements > New/Edit > Drape on Model/Object
e Site Modeler > Elements > New/Edit > Section

e Site Modeler > Elements > Information

e Site Modeler > Analysis > Profile
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Lab Exercise: Create a Construction Object

LAB EXERCISE: CREATE A CONSTRUCTION OBJECT

A construction object is defined as a site modeler object that is in the modeler project but not
necessarily part of the model. Its primary use is to simplify the process of assigning, and then
reassigning, elevations to irregular or complex site modeler elements.

The methodology we will use to create the construction object is to create a new object and, within that
object, define a surface plane based on the Control Alignment.

> OPEN AN EXISTING PROJECT

1. Open the DGN file c:\data\geo\data\Site\RoandAbout\Step2\LHSRAB.dgn.

2. Select the site modeler tool (Applications > GEOPAK Site > Site Modeler > Site
Modeling).

In PowerCivil select Civil > Modeler.
£ Project Wizard = B

® 0 < Eies | QK. |

|C:\datahgectSite\ R oundaboutyStep: =] Cancel |

) Create New Project Browse...l

[ Don't show this dialog on Startup

3. Click Browse. Select the file C:\Data\Geo\Site\Roundabout\Step2\LHSRAB.gsf.

This is a Site Modeler project that has already been created that includes the existing ground TIN file as
the Object “Ground 1” and a Model called “RAB” that has the Ground 1 Object as its base.

4. Click OK.
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Lab Exercise: Create a Construction Object

> CREATE A CONSTRUCTION OBJECT
1. Select the new object tool (Modeler > Object > New).

i
Object Type: Il:onstruction vI

ibject Name: [ Cancel |

[T Add to Active Model

2. Select object type “Construction” and name “Temp1” as shown above. Also make sure to turn
off the check mark for “Add to Active Model.”

We are not including this object in the model because it is not part of our design. This object will be used
simply to define a plane on which to drape our traffic circle.

3. Click OK.

> CREATE THE CONSTRUCTION SURFACE USING COMPOSITE SECTION

1. Select the composite section tool (Modeler > Tools > Composite Section).

2. File > Open. Select the Composite Sections setting file
C:\Data\Geo\Site\Roundabout\Step2\TempObjectZeroPercentSlope.sec.

gCompos'lte Section - ...\TempObjectZeroPrecentsSlo| 3 = |EI|5|

File

¥ Addto Active Object: [Templ =l  Hew. | Apply |

- Primary Element Definition
I Chair:  WAN1

Frofile:  PROPYANT

By ChainProfie *|  Alignment Definition

[T Superelevation By Table vI &
Section Manager | Left Side Details | Right Side Delails]
| Definition £l &
EARE
xv O
I

- Define

Element Type:  Parallel vI Feature Type:  Boundary "I

r Create Element

Lzer Slope [%] "l IW By Lewvel Symbology Vl I—
Radial To: Primary vI Payitern: [ Mo Ertigs =l

Offzet Distance: IW

3. Turn on the check mark to Add to Active Object and set the object to Templ1.
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Lab Exercise: Create a Construction Object

4. Set the Primary Element Definition to “Chain-Profile” and then press the Alignment
Definition button and set as shown below. The feature “TempCL” is located in D&C
Manager at Drafting Standards > General > TempCL.

5 Alignment Definition S ] [
doby [EE =3
Chain: [WaNT =l
Profile: [PROPVANT =l
— Stationing

¥ se Station Fange
Begin: | 12+80.00 b

End: | 17+15.00 o
— Alignment Element Symbology ————

Feature vI e
Payitem: ITempl:L VI

[T Exclude from Object

% |

5. Click OK
Ensure that the Active Object is “Temp 1”. Check the Active Object Control dialog.
6. Click Apply.

We have now created a surface that is 190 feet wide (95 feet both sides of the control alignment) and is
projected at 0% from on the control alignment. While this surface has no slope in the north/south
direction, it will still drain based on the longitudinal slope of the alignment it was created from.

[ 0
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Lab Exercise: Create the Roundabout Object

LAB EXERCISE: CREATE THE ROUNDABOUT OBJECT

0

Based on the design strategy that was discussed earlier, we will now start to create the elements that
will make up our intersection (roundabout).

We first need to create an object to place the roundabout elements into.

Then we will drape the outside edge of the traffic circle onto the Construction Object.

Last step is to create the inside edge of the traffic circle to give us the 2% pavement cross slope within
the traffic circle.

>

1/10/2008

CREATE THE ROUNDABOUT OBJECT.

1. Ifyou have not done so already, save your site project (Modeler > Project > Save).
2. On the Active Site Object Control set the active model back to RAB.

Active Site Object Control I f #
¥ |Displayiew 1 || odel [FAE ~| Object [Ground 1 ;|| (Y = |
3. Now create a new object (Modeler > Object > New).

£ Create New Object o o] 3|

Ohject Type: IF!oadway vI
bject Name? [0 Cancel_|

¥ Add to Active Model

4. Select they Object type “Roadway”.
5. Overwrite the default Object Name with “RAB1”.
6. Toggle ON Add to Active Model.

This object is an actual part of our design so we add it to the model.
7. Click OK.
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Lab Exercise: Create the Roundabout Object

> CREATE OUTSIDE EDGE OF TRAFFIC CIRCLE ELEMENT
1. Select the new element tool (Modeler > Elements > New/Edit).
2. Set dialog as shown below.

gMewad'ItS'rte Elements -> Drape on Model [ Object N o] |

W 4dd o Active Dbject: [RABT =l HNew. | Apply |

Elemenll F'Dintl Sectinnl Displa_l,ll

O {*.}- ﬁ L L;f'\_tj e Defing Elements ————
ﬁ  ~
Feature Tupe: Break Line vI ﬁ X _I
Diape on Object ™ E [Temp | ¥ Redsfine Site Element

I™ Oifset Height: [2.000
Drape Option:  Entire Element "I

¥ Usze Reference Element Aszociation

3. Click Define Elements > Select Elements (indicated by arrow above).
4. Select the outside edge of the traffic circle.
5. Click Apply.

; .
j ; r j
7 ]
/

Al

—

[

[ f

.

i
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Lab Exercise: Create the Roundabout Object

> CREATE THE INSIDE EDGE OF THE TRAFFIC CIRCLE

1. We will use the section capabilities of the New/Edit element tools to compute the inside edge
of pavement of the traffic circle. Select Modeler > Elements > New/Edit > Section.

2. Populate the dialog as shown below.

i
Apply |
Elementl F'ointl Sectionl Displayl

Optior; T able vl Direction
Featue Type: Break Line ¥ | Set | | - Refersnce Elements
] ] |
- Manipulate Section

3. Key in the values in the key in fields. Offset distance = 30.0, Offset Elev = 0.6. This is
equivalent to 2%.

4. Click Select (indicated by lower arrow) and select the D&C Manager item “DesRAB1”.
5. Click Add List Item (indicated by upper arrow).

Offzet Dist  Offzet Elew  Pay ltem

DesRARB1

s “OR

[30000  [o.600 [DesRAET

The Design and Computation Manager item “RAB” can be located at Payltem > Plan > Roadway >
DesRABH1.

6. Click Reference Elements > Select Reference Elements.

7. Select the outside edge of the traffic circle.

8. Click Set. Point the direction of the dynamic graphic inside the selected element as shown
below. Data point to accept the direction.

o e
Apply |

Elemant] Point] Sachnnl Digp\ayl

Optior: Table - "DUECtIDn

e e R Set I - Reference Elements

Offzet Dist ~ Offset Elev  Pap It ll

- Manipulate Section

XLD

| T G [DeshiaRi

g

9. Click Apply.

There should be a new element created and the contours of the RAB Object should indicate a 2%
pavement cross slope.
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Lab Exercise: Create the Roundabout Object

7

Note: This cross slope can be interrogated using the Analysis>Height tool.

—

@

& i | siope i/ [/ /]
® Modek [RAE |
) DObject [F2ET vl

ode : _Slope vI ¥ Display Only

" - Slope Display Options
Test: | SpMPLE
Display _Slope % vI
' Triangle Slope

@ Slope between paints s

r Curzor Paoint ¥ alues

X : 59047014
Y 0 188537.01
Z : 6252.38
Slope : -2.00%
Distance: 21.27
Delta Elev: -0.42

Start R
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Lab Exercise: Analyze the Traffic Circle

LAB EXERCISE: ANALYZE THE TRAFFIC CIRCLE

0

At this time, we need to determine if this first attempt at the traffic circle meets the design constraints
which were set. Specifically, how closely do we match the existing elevations? We need to determine
the difference in elevation between the proposed and the existing ground.

The critical locations to check this difference in elevation are at the centerline of the incoming ramps
and service roads.

As the control alignment has previously been set as a constraint, there is no need to check the elevation
differences for these roads.

There is more than one tool that would be suitable for the analysis task that we have. The tool we will
use is the Analysis > Profile tool. Another option would be the Elevation Differences tool.

We will opt for the Profile tool in this case due to the very visual and specific feedback it provides.

>  USING THE ANALYSIS>PROFILE TOOL

1. Use the Microstation view controls to set the focus of your view window to the North Ramp
(as shown below).

/ f

Location to create
Analysis Profile.

—
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Lab Exercise: Analyze the Traffic Circle

2. Open the profile tool (Modeler > Analysis > Profile). The following dialog will activate.

=0 x|

File
Selection l Prafilz | Preferences |
Type | Feature | Lewvel | Color [weight! Stule | Extract |
(0] ] Ground 1 Default 1] 1] 3 On a
(0BJ (Rt | Defak | 3 | 0] 0] 0On | &
bed
Site Object | [R2ET =l — v
Create Legend |

3. Populate the dialog as shown.
4. Click the Profile tab.
5. Click Place Element and draw a line in plan.

Note: The line should pass from the traffic circle surface onto the North Ramp roadway at approximately
the ramp centerline.

The profile view of the Site Profile tool will now display the two surfaces. We can immediately see the
difference in elevation between the surfaces.

=10l

File

Selection I Preferences ]

Select Elementl Flace Element | Place Prafile | Curve Staking; ID.DDD

r Extracted Profile Wiew

6. Click the Preferences tab.
7. Toggle ON the Major and Minor Vertical Grid intervals.
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Lab Exercise: Analyze the Traffic Circle

i
File
Selectionl F'ru:ufile] Preferences I
Scale ————— [ Elevations Stationing —————————
Horizontal: |1D.DDD Finirnam: |5249.DEIEI Mirimum; ID.EIEID
Wertical: | 1.000 b amirunm: |E253.DEIEI b amimuinn: |58.2?9
{ el Werhical Fieset Stations |
~ Haorizontal Grid ~ Wertical Grid
™ Major Intereal: |1EIEI.DDD IV Major Interval: |5.DDD
™ Minar Intsrval: [25.000 I Minar Interval: [1.000
Major Symbology: | ——— tajor Symbalogy: | ————
Mitor Symbology: | —— tinor Symbalogy: | ——
Maior Test [ 2. 34 Major Teat: |1 2. 34,

8. Click the Profile tab. The Profile will now be displayed showing the vertical grid intervals.
& Profile il = |EI|5|

File

I Preferences ]

Selection

Flace Profile | Curve Stroking: [0.000

Select Element | Flace Element |

- Entracted Profile Wiew

6223. U0

6249, U0

9. Investigate the elevation difference in the same manner at the South Ramp and the North and
South Service Roads.
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Lab Exercise: Modify the Traffic Circle

LAB EXERCISE: MODIFY THE TRAFFIC CIRCLE

Our analysis determines that the current elevations of the traffic circle are not acceptable. We will
modify these elevations and re-analyze the result.

As the traffic circle elevations are based on the plane created in the construction Object, all we need to
do is modify the construction Object and the traffic circle will automatically reflect these changes.

This can be accomplished due to the Site Modeler “association” technology. Site Modeler tracks and
remembers the way that elements are created. Using this tracking system provides the User with a
powerful tool to automatically update linked pieces of data.

If we remember back to what we have done, the construction object is a simple surface based on the
control alignment chain and profile. The outside of the traffic circle is dependent on that construction
surface and was created from it (Elements > New/Edit > Drape on Object). The inside of the traffic
circle was created based on the outside element (Elements > New/Edit > Section). Therefore, if we
modify the construction surface, all of the traffic circle elements will update to reflect the surface
change.

> MobiFy THE CONSTRUCTION OBJECT

1. If you haven’t done so already then save the project (Modeler > Project > Save).

2. Make sure level TempCL is turned on. It contains the elements for the Temp1 object which
we need to modify.

3. Start the element information tool (Modeler > Elements > Information).
7 Site Modeler Element Information =m0l x|

o] 1

I Vertices] Elbiectsl Assnciations]

~ Element Data
Id:  1E00 Yertices: 238
Tupe:  Break Line vI
~ Stroking

Linear: I 2R.000
Curve: I 0.0100

Note: This tool is also located on the Active Site Object toolbar.

~ ‘Display\r‘iew 1 7| bodel Object [RAET vi| 9 0B

4. Choose the construction surface centerline element.
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Lab Exercise: Modify the Traffic Circle

5. Click the Association tab and set the options to Dependent Associations.
£ site Modeler Element mation =m0l x|

@ . E Update_|
|

F'roperhesi Verhces] Objects |

Optionz:  Dependent Associations ™ |

?

Element Id - Pay ltem Dezcription | T
1970 ﬁ;:
1971

[ Highlight

6. Click composite section button. The composite section dialog will open with the settings used
to create this element.

Note: We will edit the Left Side and Right Side element so they provide a 1% cross slope from left to
right.

7. Left Side. Select the parallel element. Change the slope to 1%.

8. Click Modify List Item to modify the value.

9. Right Side. Select the parallel element. Change the slope to -1%.

10. Click Modify List Item to modify the value.

11. Click Apply.

This will update all of the elements that are linked to the construction surface.

Set RAB 1 as the active Object on the Active Site Object Control dialog to see the effect on the RAB
object.

LA Y

Use the Analysis>Profile tool to repeat the analysis of the incoming roadways to visually see the
difference that this has made.

Note: We will accept this design and move on to the next design stage.
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Lab Exercise: Modify the Traffic Circle

STEP 3

0

Objectives
® Design the incoming profiles for the ramps and service roads.

Introduction

Now that we have decided that the first design step is acceptable, the next logical step is to design the
incoming roadway profiles.

This could have been completed earlier in the design process but would have been quite difficult and
resulted in data that may have needed to be revised.

Starting this process now gives us a distinct advantage in that we now know what the elevations of the
traffic circle are and we can use this information to make intelligent design decisions.

The process we shall use is as follows.

o Create existing surface profiles based on the Model for each incoming roadway.
e Design the proposed profile for each incoming roadway.

Tools to be used

e Site Modeler > Object > Draw Profile.

e Applications > GEOPAK Site > Active Profile Control.

e Applications > GEOPAK Site > Geometry > Layout Profile (Component Based).
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Lab Exercise: Create Model Surface Profiles

LAB EXERCISE: CREATE MODEL SURFACE PROFILES

To ensure that all students have the same data, we will start this exercise in a new dataset.

> OPEN THE SITE PROJECT

1. Open the file C:\Data\Geo\Site\Roundabout\Step3\LHSRAB.dgn.
2. Start modeler (Applications>GEOPAK Site>Site Modeler>Site Modeling).

Note: In PowerCivil use menu (Civil > Modeler).
& Project Wizard ==

(] < ey | (11,9 |

|C:hdatatgechSiteYRoundabouthStep > | Cancel |

) Create New Project
Bmwse...l

[ Don't show this dialog on Startup

3. Click Browse.

4. Select the file C:\Data\Geo\Site\Roundabout\Step3\LHSRAB.gsf.
5. Click OK.

/1R AR
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Lab Exercise: Create Model Surface Profiles

> CREATE MODEL SURFACE PROFILES
1. Open another Microstation window (view 2) and pan across to an empty portion of screen.
We will use this window for working with profiles.
2. Select the draw profiles tool (Modeler > Object > Draw Profiles).
The Draw profile dialog should be familiar to most students as it is a standard GEOPAK tool. When used
as a Site Modeler tool, it has additional functionality. It has the ability to not only create profiles from TIN
files, but also from Site Objects and Models.
3. Set Job Number to 99.
4. Set Chain to RampNth.

& Draw Profile 1 o ] B |
File Edit Update Options

Jab Mumber: [53 | C@ ﬁ atiel Seale: [TOOIO00

RAMPMTH Ed

Surfaces I EDGD] F'roiectinnl \
Type | Name | Display Settings | Draw |
(|
bt
8
- Detaiz

[IEect vI IGrouncH vl
ethed: Triangles vI

- Display Setthgs Eilter Tolerances

B Level Spmbology Vl Hirizantal, IEI.SD
Feature: [« Mo Enties > e Wariance: (010

i atatiorlnts ———— Oifsels ——

[~ Begr: 000 Horizantal, [000
r End: [000 i Yertical: | 000

[ woid [ Breakline Test m

5. Click Profile Cell Control button (indicated by arrow above).

g Profile Cell Control ;lglﬂ

Active Chain: [SEGTEIIR]

Microstation File Station Elewation  H.5cale V. Scale Gap |
-
b
X

6. Click Place Profile Cell button. (indicated by arrow).
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Lab Exercise: Create Model Surface Profiles

7. Populate the dialog as shown below.

£ Place Profile Cell == x]
Station: I 0.oo
Elewation; I £200.00

Horizontal Seale: | 10000000
Werical Scale: | 1.000000

MoGap ¥ I
Cell Range

TopDelta | [700.00
| Bottorn Dela v [000

8. Place the Profile cell into a clear part of the graphics (in Window 2).
9. Populate the Draw Profile dialog as shown below.
10. Set the Details portion of the dialog.
11. Click Add Surface Settings.
il

File Edit Update Options

Job Humber; |99 vl d‘j@ ﬁ Label Scale: ID.DDDDDD
Ed

FAMPNTH

Surfaces I EDGD] F'roiectinnl

Tppe| Name | Display Setings | Draw I
]
pas
i3
- Detailz
Model | Ree =l
Method:  Triangles ¥
~ Digplap Settings Filter Tolerances
By Feature Vl li Harizontal: | 0.30
Feature: |ExProCL B3| é Y aniance: IIJ.'ID
~ Station Limits ————— Offsets —————————
[T Begin: W o Harizontal: IDEII:I—
I End [5e0785 Yertical [0.00

[ Woid |—— [ BreakLine Test Gampla

12. The Details>Display Settings show that a Design and Computation Manager item is used.
This item can be found within the D&C Manager as Drafting Standards>Profiles>ExProCL.

13. The same process will now be repeated to create the Model profiles for the Chains RampSth,
ServNth and ServSth.

14. Exit and save the Site Modeler project. It is not required for the remainder of this step.
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Lab Exercise: Creating Design Profiles

LAB EXERCISE: CREATING DESIGN PROFILES
Now that we have drawn the Model surface profiles, we are ready to create design profiles.

We already have some constraints that affect this next step.

The Model profiles show us the elevation at the proposed traffic circle edge — so the design profiles
must start at that elevation.

The cross slope of the traffic circles is 2%. For us to get a smooth transition for the incoming roadways
to the traffic circle, we must start the design profiles using a 2% tangent from the location that we join
to the traffic circle.

The service roads cannot be reconstructed any more than 150 feet. We will draw this location into the
plan and profile to give us a visual indication of this design constraint.

> SHOW THE 150 FEET RECONSTRUCTION CONSTRAINT IN PLAN.
1. Start the COGO tool (Applications>GEOPAK Site>Geometry>Coordinate Geometry).

Note: In PowerCivil, (Civil > Geometry > Coordinate Geometry).

b [35 [&
Operator Code; Irg
Subject: I

aF. | Cancel |

2. Select Job Number 99 and enter your initials for operator code.
3. Click OK.

£ Coordinate Geometry Job:99 Operator: rg - 101 =l
File Edit Element View Tools

ER 5 k 'PI&A/* !iﬁ fJ (k(:)( fi‘ﬂ;j‘ /‘Jj D:@J ‘s_bf' ?%?O'oﬁ)rﬁedeﬁne
Temporary Yisualization V"Wj ﬁrowsel 93.12 | 93 | « V.ﬂdl‘
L

N

Navigator

4. Set visualization to Temporary.
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1/10/2008

5. Click Navigator and minimize the COGO window.

i =
Select Tools

X Hid ¥

Eleeni? Chan |\~

I arne \ |
RaMPRTH

RAMPSTH

SERWNTH

SERWSTH

WA

Visualize
q I 2

Set Element to Chain.
Select and visualize the chains — RampSth, RampNth, ServSth and ServNth.
Close Navigator.

Select the place line tool. (Microstation > Place Line). Draw a line that is perpendicular to
the chains ServSth and ServNth at the point where they intersect the traffic circle.

10. Copy the lines parallel 150 feet.

© © N o

Note: This gives us an approximate location for the 150 feet reconstruction constraint in plan view.

\
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SHoOW THE 150 FEET RECONSTRUCTION CONSTRAINT IN PROFILE
1. Open the active chain control tool (Applications > Geopak Site > Geometry > Active
Chain Control).
Note: PowerCivil, (Civil > Geometry > Active Chain Control).
2. Set Window 2 to a Profile view in the Active Chain Control. This is accomplished by right
clicking on the View 2 button in the dialog and setting the view to profile.
8 View Control Windows
Active Chain Control |
chan [T 3d | X oo | A 20 26 0 3

i

Curvilinear Coordinates

3. Set View 1 to plan.
4. Set Active Chain Control to the Chain ServNth and synchronize the views.

Note: Synchronize the views by clicking in the ACC Plan view window and Profile View window.

5. Click Curvilinear Coordinates button.

& Curvilinear Coordinates ===
[ |

[ s [4+5051 o5 [om

Ext: .00

o [Ao3es8 [T Do IE
[z [ooo I~ oz [o0n
[~ Pemanent Lock Lpply |

6. Asyou move in plan view the curvilinear coordinates will display station and offset. As you
move in profile view the curvilinear coordinates will display station and elevation.

Note: You may need to click the reset button on your mouse once to start coordinate tracking.

7. InPlan, tentative snap to the line that indicates the maximum extent of reconstruction.
8. Lock the Station and Permanent Lock controls in the curvilinear coordinates dialog.

Note: The stations may be different as we did not accurately draw the reconstruction limit line.

& Curvilinear Coordinates =121
% | > I

v s [3n4868 = os: [ooa

Eut. 0.00

Mo |32z IF oo [Goo

[z |ooo [C 0z [oon

™ Pemanent Lock Apply I

9. MicroStation > Place Line.

10. Draw a line in the profile view.

Note: Due to the effect of the curvilinear coordinates tool, the line will be drawn at the correct station and
can only be drawn vertically.

11. Unlock the Station and Permanent Lock controls.
12. Set Active Chain Control (ACC) to the Chain ServSth and synchronize the views.
13. Repeat step 7 to step 11 for the ServSth chain.

Note: This gives us a visual cue of the 150 feet reconstruction constraint in profile view.
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0

> CREATING DESIGN PROFILES USING THE VERTICAL COMPONENT TOOLS

1. Set active chain control to the chain ServNth.
2. Synchronize the views.

3. Use MicroStation view controls to set the allowable reconstruction portion to fill the plan and
profile designated views.

4. Start the component profile tools (Applications > GEOPAK Site > Geometry > Layout
Profile (Component Based)).

PowerCivil, (Civil > Profiles > Layout Profiles (Component based)).

Tangent Tools >/ N Curve Tools
AT Store Alignment

5. Tear off the tangent tools and the curve tools.

Place vatinr | Wleisce va o
P |f“ef_‘}.r’\,, A

Note: These tools provide an alternate to the VPI based Vertical Alignment Generator. They allow the
user to place vertical components (tangents and curves) to assemble a profile. Where the user has many
constraints (as it the situation here) they are a very useful alternative to the traditional design profile
method.

6. From the tangent tools, click Create Profile Line by Points.

7. Snap to the end of the Model profile that represents the elevation at the edge of the traffic
circle.

8. Set the slope to 2%.
9. Draw in the tangent.

~=lol x|

&l

|

R = W] el | ] _»lll

10. From the Curve tools, click Create Profile Curve by 3 Points.

11. Set the Microstation snap control to nearest.

12. Snap to 3 locations on the Model profile in the area of the extent of reconstruction.

Note: This gives us a vertical curve that represents the existing service road centerline — so w can join
back to existing.

=loix|

BE=CudaAn o4 T —’l_l

13. From the Curve tools, click Create Tangent Profile Curve.
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14. Select the profile tangent, data point in the profile view to designate a “through” point on the

=loix|
=
X ot I
i \"\’:?"“_;---se-“"“""s
v
L =R T | | _»lll

15. From the Curve tools, click Create Profile Curve between 2 Elements.

16. Select and accept the first profile curve.

17. Select and accept the second profile curve.

18. Data point to locate a “through point” for the profile curve and to complete the new profile

curve.
=0l
=
=
PR e SN
L =R T | | _>|;|

Note: Wait and follow you instructor before you attempt these steps if you have not used these tools
before.
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STORING THE PROPOSED PROFILE
1. From the vertical components tools, click Store Vertical Alignment.

If you receive alert messages that COGO needs to be open then answer in the affirmative. The alert
message is telling us that we need COGO open to store the vertical profile and then asking us if we want
to open COGO. After answering these prompts then you will need to start the store vertical alignment tool
again

Key in the proposed profile name “ServNth”.

Select any proposed profile component from the profile view (Window 2).

Data point again to string the components together.

Data point again to actually store the alignment to COGO.

Click COGO - this will raise the COGO window. You can see the commands that have been
created to store the profile.

S

Note: Remember to follow the prompts displayed in the MicroStation message area during the design
and store profile process.

The stored profile can now be loaded into the VPI profile tool in order to round off the grades and stations
of VPIs as well as check curve lengths for design speed.

DETERMINE THE EXTENT OF RECONSTRUCTION

While we have the ServNth profile activated, we will use this to determine the extent of reconstruction.
Effectively, where the proposed profile joins back to the existing surface is the end of proposed
reconstruction.

1. Set MicroStation snap to intersection mode.

2. Click Curvilinear Coordinates.

3. In the profile view, snap to the intersection of the existing and proposed profiles.

4. Lock the Station and Permanent Lock controls in the curvilinear coordinates dialog.
Note: After locking the station you could overtype an even station value if desired. For example, type in

7+10.00 rather than the exact computed value of 7+10.50. This could make your final plans more
presentable.

5. Now in plan view draw a line across the ServNth pavement lines. Because of the curvilinear
coordinates locks it will only draw perpendicular to the alignment.

6. Now trim the proposed edges of pavement to the line just drawn.

7. Repeat the proposed profile design for ServSth, RampNth and RampSth.
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STEP 4

0

Objectives

® Model the incoming roadway pavement areas based on the profiles we just designed and the
alignment we were provided

Introduction

Now that chains and profiles have been created for all of the incoming roadways, the next step is to
model the incoming roadway surfaces based on those design alignments.

This involves defining the alignment elements, edge of pavements and curb and gutter sections in the
Site Model.

There are two methods that can be employed to do this.
We will attempt both methods and discuss reasons to choose one method over the other.

Firstly, we will add the control alignment and then define the associated edge of pavement elements
using the basic Site Modeler tools.

Then we will define the other 4 incoming roadways using the Composite Section tool.
Tools to be used

= Site Modeler > Elements > New/Edit > Alignment

= Site Modeler > Elements > New/Edit > Slope/Offset from Site Element

= Site Modeler > Elements > New/Edit > Section

= Site Modeler > Elements > Composite Section
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Lab Exercise: Create Roadway Surface from Control Alignment

LAB EXERCISE: CREATE ROADWAY SURFACE FROM CONTROL ALIGNMENT

To ensure that all students have the same data, we will start this exercise in a new dataset.

> SWAP TO NEW DGN AND GSF
1. Open the file C:\Data\Geo\Site\Roundabout\Step4\LHSRAB.dgn.
2. Start Modeler (Applications>GEOPAK Site>Site Modeler>Site Modeling).
Note: PowerCivil menu, (Civil > Modeler).
3. This will open the GEOPAK Site Modeler tool.
£ Project Wizard M= B

© B

|I::\data'\geo'\Site\HDundabout'\Stepi;I Cancel |

) Create Mew Project
Browse...l

[ Don't show this dialog on Startup

Click Browse.
Select the file C:\Data\Geo\Site\Roundabout\Step4\LHSRAB.gsf.
Click OK.

In Microstation, turn off level TempCL so the elements there do not confuse us. Remember
that this level contains the elements for the construction object we created in Step 2.

N o ok

LAB EXERCISE: ADD THE CONTROL ALIGNMENT
1. On the Active Site Object Control make sure the active object is set as RABI1.

A
45" | Display View 1 Y| Model [F2E =] Object [FAET ;|| P

2. Now start the new element tool (Modeler > Elements > New/Edit > Alignment).

We do not want the alignment element to impact on the traffic circle, only the pavement outside it.
Because of this, we will add the Control Alignment to the Object in 2 parts, leaving out the portion across
the Traffic Circle.

#& Mew / Edit Site Elements -> Alignment M= B2

¥ i4dd to Active Dbject: [RAB1 =l New. | Aooly |

Element] F'ointl Sectinnl Displayl

~ Primary Element Definition
/\/‘\{1\» ?Jg_“:j,f\/;i;. Job: [39 2
Chair: IVAN1 vl
~ Element
By Featurs TI = Prafile: IPHDF’V’.&N‘I vl
Feature: IDesChains | W' Use Station Range:
. Begin; | 12+20.00 ok
— Superelevation
[ Include Superelsvation shapes from DGN End: [14+73.31 u
Ipeel e "I ID.DDD Irelude ElEmemnt "I

3. Set the dialog as shown above.

Note: The begin station is the limit of construction on the west. This was purposely set at an even station
to make the plans easier to read. The end station is the point where the alignment meets the traffic
circle. You can dynamically set these ranges by snapping to the appropriate points.

4. Click Apply.
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Lab Exercise: Add the Control Alignment

5. Populate the dialog as shown below.
£ Mew / Edit Site Elements -> Alignment M= B2

[¥ Addto Active Object: [RAB1 =l New. | Apply |

Element] F'ointl Sectinnl Displayl

~ Primary Element Definition
0{&.}' f?[:’ i ,N,“. Job: [33 =
Chain: IVAN1 vl
 Element
By Feature ~| E—— Profile: [PROPVANT =1
Feature: [DesChains | v _USE Station Range:
~ Superelevation Begin: [16+33.25 E
[T Include Superelevation shapes from DGM End: [18+07.78 o
Ipeel e "I ID.DDD Irelude ElEmemnt "I

6. Click Apply.
This will add the 2 required portions of the control alignment to the Object.

’ Copyright © 2007 Bentley Systems, Incorporated Do Not Duplicate

1/10/2008 10-30



Lab Exercise: Add the Control Alignment

> ADD THE EDGE OF PAVEMENT ELEMENTS RELATIVE TO THE CONTROL ALIGNMENT

1. Continuing with the new element tool (Modeler > Element > New/Edit > Slope/Offset from
Site Element).

2. Set the dialog as shown below.

E o ] |
¥ Add to Active Object: [RABT =l New. | Apply |

Elemenll F'ointl Sectinnl Displayl

r Define Elements

ﬁ I~
Feature Tupe:  Break Line vI ﬁ % _I
¥ Slope % "I [=Z000 ¥ Redsfine Site Element
r ElffsetHe ~ Reference Element

Projection Optior:  Entire Element "I Source M
¥ Usze Reference Element Aszociation Select Reference |

Note: As there are two (2) different sections of the control alignment. The cross slope for the road area
is -2%. The cross slope for the bridge area is -1.56%. We will need to project the edge of pavement
elements to the centerline in 2 steps.

3. Click Define Elements>Select Element.

4. Select the 2 edge of pavement complex chains on the western approach.

5. Click Reference Element>Select Reference.

6. Select and accept the left western portion of the control alignment element.
7. Click Apply.

Now we will repeat these steps for the right hand portion of the control alignment — the
pavement over the bridge.

8. Set the dialog as shown below.

Element _ (Ol x|
¥ &dd to Active Dbject: [RART x| Mew. Apply |
Elemenll F'Dintl Sectinnl Displa_l,ll
r Define Elements
ﬁ -
Feature Tupe: Break Line vI ﬁ X _I
[ Slope & - |_1.55|:| ¥ Redsfine Site: Elameant
o A ] - Reference Element
Projection Option:;  Entire Element vI Source MI
¥ se Reference Element Sssociation Select Reference |

9. Click Define Elements>Select Element.
10. Select the four (4) edge of pavement complex chains on the eastern approach.
11. Click Reference Element>Select Reference.

12. Select and accept the eastern portion of the control alignment element.
13. Click Apply.
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Lab Exercise: Add the Control Alignment

> ADD THE CURB AND GUTTER SECTIONS TO THE EDGE OF PAVEMENT

1. Continuing with the new element tool change to the section tab (Modeler > Elements >

New/Edit > Section).
2. Populate the dialog as shown below.
E’Define Site Element Sections M= E

Apply |

Elementl F'Dintl SBCtiDh] Displa_l,ll

Optior:  Table vI Diirection
Feature Tupe: _Boundary vI Set I ~ Reference Elements —————

Offset Dist_ Oifset Elev Pay ltem ﬁ&g ﬁ X I_Ed

1.500 utte ]
0.500 ~ Manipulate Section
2000 0.500 CesCTH i i i
X R K AR
[1.500 [-0.200 | DesGutter

Note: The required DDB items can be found in the DDB /Payltem/Plan/Roadway directory.
3. Click Reference Elements > Select Reference Elements.

4. Select the six (6) previously defined edge of pavement Site Elements.

5. Click Set.
6

Move the cursor into the graphics and set the direction so that the arrow points to the outside

of the edge of pavement.

o
Apply |
Element] F'u:uinl] Sectionl Display]

Optior:  Table - | Direction
Feature Type:  Boundary vI | Set i | - Reference Elements
Offzet Dist  Offset Elev  Pay ltem | ﬁ ﬁ% % [ ] vI

1.500 -0.200 Gutter

~ Manipulate Section

1.600 0.500
2.000 0.500 CTB

[1.600 [0.500 [CTF

N

1

\\—« KO D
]

y

A

J
g
v

(WTa)
Loy

J.O

Note: There is a dynamic graphic that is attached to the selected elements. GEOPAK is waiting for the

User to set the positive horizontal (offset) direction for the section elements.

7. Click OUTSIDE of the selected graphics (so the positive direction is to the outside of the

edge of pavement).
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Lab Exercise: Add the Control Alignment

8. Click Apply.
We have added the curb and gutter to the edge of pavement elements.

We will now create the other 4 incoming roadways in a more automated manner using
Composite Section.
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Lab Exercise: Add the Control Alignment

> ADD THE NORTH SERVICE ROAD
1. Start the composite section tool. (Modeler > Tools > Composite Section).

Note: A number of steps are required to populate this dialog with the required information. Shown below
are dialog captures of each of these steps.

[
File
IV AddtoActive Object: [RAET = Hew. | Apply |
- Primary Element Definition :
By Chain-Prafile ] .&lignmentDefinitionI Chain: - SERVNTH
Frofile;  SERWSTH
[ Superelewvation By: Shapes "I A
Section Manager ] Right Side Detailz I
Elem. Type | Feat. Tupe | Definition | Slope | Offset | Max. Dist | £1 =
oo
X u B
Ty
~ Define
Element Type:  Element vI Feature Type: _Boundary vI
- Method
Superelevation [Z] Vl
Radial To: Prirary vI Yertical Offget: ID.DDD
Projection Option:  Entire Element vI
~ Search Extent
b am. Diztance: |4D.DDD

2. Press Alignment Definition button and populate as shown below.

& Algnment Defnton SI=EY

Job: IT =
Chair: [SERVNTH =]
Profile: [SERWHTH =l
r— Stationing

¥ se Station Fange

Begin: | 6+70.00 b

End: I 7+87.70 +irk

ent Sumbalogy ———

Payitem: IDesEhains VI

[ Exclude from Object

% |
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Lab Exercise: Add the Control Alignment

3. To define the edge of pavement elements, set the dialog as shown in the lower portion of the
dialog below. Click Add List Item. (indicated by arrow).

(51
File
| [RaE = Hew | ooy |

- Primary Element Definition :

By ChainFrofile ¥|  Aligrment Defirition| CN&" SERYNTH

Profile:  SERWNTH

[T Superelevation By Table vI &
Section Manager | Left Side Details l Right Sids Details | *

Elem. Type | Feat Type | Definition |Slope | Offset | Max Dist | &

Feature Break Line DesEafP -2.000  0.000 32.000 &

X E
I
~ Define
Element Type:  Feature "I Feature Type:  Break Line vI

r Method

|Jzer Slope [%] g |-2.EIEIEI

Radial To: Primary "I Wertical Offzet: | 0.000

Projection Option: Entire Element "I

— Search Extent
Fayiten: IDesEDfF’ VI
fdax. Distance: |32.EIEIEI
4. To define the curb and gutter, set the dialog as shown below.
£ Composite Section M= B3

File

[V Add to Active Dbject: [RABT x| Hew. | Apply |

Frimary Element Definition

By Chain-Prafile | .&lignmentDefinitionI Chain:  SERVNTH
Frofile:  SERWMNTH
[ Superelevation By Table "I &
Section Manager | Left Side Details ] Right Side Details |
Elem. Type | Feat. Type | Definition | Slope | Offset | Maw. Dist | £1 &
Break Line DezEofP -2.000 0.000 32,000 & 8
Scundary Bu Table In/a i [nfa |
X o O
Ty
~ Define
Element Type:  Section vI Feature Type: _Boundary vI
~ Method

Section By:  Tahle vI Side:  Left vI
SechatHarme: I Select...l

Offzet Dist  Offzet Elev  Pap [tem | A A
1.500 -0.200 DesGutter
1.600 0.500 DesCTF

2.000 0.500 DesCTE

| 2.000 [ 0,500 |DesCTE

5. Click Add List Item.
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Lab Exercise: Add the Control Alignment

6. Select both list items. Click Copy List Item.

£ Composite Section
File

¥ Addto Active Object: [RAET = Mew.. | Apply |

Frimary Element Definition -
By Chain-Prafile | .&lignmentDefinitionI Chain:  SERVNTH

Frofile;:  SERWNTH
[ Superelevation By Table "I

Section Manager | Left Side Details ] Right Side Details |

- Define

Element Type:  Feature "I Feature Type:  Break Line vI
~ Method
User Slope (%] ~ | [~z.000

Radial To:_Primary "I Wertical Offzet: | 0.000
Projection Option:  Entire Element "I

~ Search Extent

Payitern: IDesEofF’ ~]
b am. Diztance: |32.DDD

7. Click Right Side.
8. Click Paste List Item.
9. Select the first row item for the right side.

E’Eumpusite Section M= E3
File
¥ Addto Active Object: [RAET = Mew.. | Apply |
Frimary Element Definition -
By ChainPrafle ¥|  Alignment Definitionl Chain:  SERVNTH
Frofile;:  SERWNTH
[ Superelevation By Table "I &
Section Manager | Left Side Detals | Right Side Details ]
Elem. Tvpe | Feat. Tupe Definition Offset | Max Dist £1 &
Feature 1eak Line DesEofP 2000|0000 25 500 A &
Section Boundary By Table n'a n'a
X o O
Tyl
- Define
Element Type:  Feature "I Feature Type:  Break Line vI
~ Method
User Slope (%] ~ | [~z.000
Radial To:_Primary "I Wertical Offzet: | 0.000
Projection Option:  Entire Element "I
~ Search Extent
Payitern: IDesEofF’ ~]
b am. Diztance: |25.EDD
10. Reset the Max. Distance value to 25.5.
11. Click Modify List Item.
12. Edit the Right Side Section row.
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13. Set the Side to Right.

£ Composite Section
File

I 3

¥ Addto Active Object: [RAET = Mew.. | Apply |

Frimary Element Definition -
By ChainFrofile ¥|  Alignment Defirition| "3 SERVNTH

Profile:  SERWNTH
[T Superelevation By Table vI

Section Manager ] Left Side Details I Right Side Detailz l

Elem. Type | Feat Type | Definition |Slope | Offset | Maw Dist |
Feature Brealk Line DesEofP -2.000 | 0.000 25,500

| Boundary By Table

& X L0

<5 £ O
.~ |

- Define

Element Type:  Section "I Feature Type:  Boundary vI

~ Method
Section By Table vI Side: _Right vI
Secton Hame: I Select...l

Offzet Dist  Offset Elevy  Pap ltem | &
1.500 -0.200 DezGutter
1.600 0.500 DesCTF

2000 0.500 DesCTH X

| 2.000 [ 0,500 | DesCTE

14. Click Modify List Item.
15. Click Apply.

Note: Composite Section settings files can be saved and reused. To save a file, use the File > Save

option at the top of the dialog.
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Lab Exercise: Add the Control Alignment

> ADD THE OTHER ROADS — SERVICE RD SOUTH

The Composite Section files have been saved for the other roadways. We can open these files to

complete the incoming roadways.

1. Site Modeler > Elements > Composite Section.

2. File > Open. Select C:\Data\Geo\Site\Roundabout\Step4\ServSth.sec.
3. Populate the Primary Element portion of the dialog as shown below.

£ Composite Section - ServSth.sec M= B3

File

¥ Addto Active Object: [RAET = Mew.. | Apply |

Frimary Element Definition
. Chain.  SERWSTH

By ChainProfie | [Hlig
Frofile;:  SERWNTH
[ Superelevation By Table "I &

Section Manager | Left Side Detals | Right Side Details ]

Elem. Type | Feat. Type | Definition | Slope | Offset | Maw. Dist | £1 &
Feature Breal: Line DesEofP -2.000 0.000 23.500 A
Section Boundary By Tahle n'a n'a n'a
Yo O
Tyl
- Define
Element Type:  Element "I Feature Type:  Break Line vI
~ Method
Uiser Slope (%] ~ | [0.000
Radial To: _Primary vI Yertical Offget: ID.DDD
Projection Option;  Wertices vI
~ Search Extent
b am. Diztance: ID.DDD

£ Alignment Definition  [H[E

=

Job: |59 =

Chair: [SERWSTH =]
Frofile: [SERVSTH =]
~ Stationing

¥ Lsge Station Flange

Begin: IW m

End: W ik

 Alignment Element Symbalogy ———
Feature vI =

Payiten: Im

[ Exclude from Object

% |

4. Click Apply.
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Lab Exercise: Add the Control Alignment

> ADD THE OTHER ROADS — RAMP NORTH

1. Site Modeler > Elements > Composite Section.

2. File > Open. Select C:\Data\Geo\Site\Roundabout\Step4\RampNth.sec.
3. Populate the Primary Element portion of the dialog as shown below.

E[anpnsile Section - RampMth_sec M= B

File

[V Add to Active Dbject: [RABT

x| Hew. |

Apply |

Frimary Element Definition
By Chain-Prafile "l Alignment Definition

[ Superelevation By Table "I

I Chain:  RAMPNTH
Frafile:  RAMPHTH

L

Section Manager ] Left Side Detailz I Right Side Detailz ]

£ Alignment Definition  [H[E

Definition al &
Fea e Break Line {5 & Jak: IT =
Section Boundary By Table % & [ Chain: [FMPNTH =
I Frofile: [R&MPNTH =]
- Define ~ Stationing
Element Type:  Feature "I Feature Type:  Break Line vI ¥ Use Station Range
- Methad Begin: [ 3+35.00 ++}

Ulser Slope [%] | [-z.000
Radial To: _Primary vI
Projection Optiorn:  Entire Element vI

Yertical Offget: I 0.000

End: | 5+07.95 L
 Alignment Element Symbalogy ———

Feature vI =

Payitem: IBaseIine-Ehains vl

~ Search Extent

Payitern: IDesEofF’ ~]
b am. Diztance: I'IB.EDD

[ Exclude from Object

% |

4. Click Apply

&
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Lab Exercise: Add the Control Alignment

> ADD THE OTHER ROADS — RAMP SOUTH.

1. Site Modeler>Elements>Composite Section.
2. File > Open. Select C:\Data\Geo\Site\Roundabout\Step4\RampSth.sec.
3. Populate the Primary Element portion of the dialog as shown below.

-l

Eile

¥ Addto Active Object. [RAE1 = Mew.. I Apply I
- Primary Element Definition
e v| Chain:  RaMPSTH
Frofile:  RaMPSTH
[~ Superelevation By Table 'I

Section Manager I Left Side Detailz I Right Side Dretails I

-

£ Alignment Definition  [H[E E3

Elem. Type | Feat Tupe | Definiion |Slope | Offset | Max Dist | O/
Feature Break Line [ezEaofP 2.000 0.000 2500 4| Job: I 99 =
Secthion By Table lnfa  Infa  [nfa | % ¥ [ Chain: [RAMPSTH =1
) Profile; IH.QMF'STH =l
— Define  Stationing
Element Tupe:  Section v| Feature Type:  Boundary Vl ¥ Usze Station Fange
sy Begin: | 5+50.00 4+
Section By Table vI Side: _Right 'I End: | 6+55.83 i
=Eetiom Herme; I %I ~ dlignment Element Symbology
Offset Dist  Offset Elew  Pap ltem " a ¥s) Featwe | - — -]
1.500 -0.200 DiesGutter ) Payiter: |DesChains vl
1.600 0.500 DesCTF % [ Exclude from Object
2.000 0.500 DesCTE

[zooo — Jo500  [DesCTB ok_|

4. Click Apply.

This completes the areas of the incoming roads that can be defined based solely on the Chain
and Profile for each roadway.
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Lab Exercise: Add the Control Alignment

STEP 5

&

Objectives

® Create the curb return elements and then, where required, edit these to ensure that all pavement
areas provide smooth transitions and drain correctly.

Introduction

At this point, we have defined all of the larger pavement areas that have a direct relationship to a
specific geometric element.

The traffic circle was defined based on a surface generated from the original control alignment. The
incoming roadways have been based on their respective chains and profiles.

The curb return elements, in general, will be defined based on extending recently created pavement
areas. Deciding where and how these elements will be created will require some educated Engineering
design “best guesses”.

Tools to be used

e Site Modeler > Elements > New/Edit > Slope/Offset from Site Element.
e Site Modeler > Elements > New/Edit > Drape On Model/Object.

e Site Modeler > Elements > Edit Profile.

e Site Modeler > Elements > Section.
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Lab Exercise: Define the remaining Edge Of Pavement elements

LAB EXERCISE: DEFINE THE REMAINING EDGE OF PAVEMENT ELEMENTS
To ensure that all students have the same data, we will start this exercise with a new dataset.

> SwAP TO NEW DGN AND GSF.

1. Open the file C:\Data\Geo\Site\Roundabout\StepS\LHSRAB.dgn.
2. Start Modeler (Applications > GEOPAK Site > Site Modeler > Site Modeling).

Note: PowerCivil menu, (Civil > Modeler).
& Project Wizard ==

(] < ey | (11,9 |

|C:hdatatgechSiteYRoundabouthStep > | Cancel |

) Create New Project
Bmwse...l

[ Don't show this dialog on Startup

3. Click Browse.
4. Select the file C:\Data\Geo\Site\Roundabout\Step 5\LHSRAB.gsf.
5. Click OK.
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Lab Exercise: Define the remaining Edge Of Pavement elements

0

> DEFINE THE CURB RETURN ELEMENTS

19. Select the site element slope offset tool (Modeler > Elements > New/Edit > Slope/Offset
From Site Element).

Note: Most of the remaining curb return elements can be defined by projecting from the outside edge of
the traffic circle at —2%.

Z New [ Edit Site Elements-> Slope/Offset From Site Elemen ~=]=]

¥ &dd to Active Object [FAET =l Hew. | Bpply |

Elemenll F'ointl Section] Displa}ll

% iR f?f 1 A j%’lh — Diefine Elements
ﬁ I~
Feature Tupe:  Break Line vI ﬁ K _I
W Slops % ~| [Zoo0 ¥ Redsfine Site Element
[ i0ffzet Heig | [T ~ Reference Element
Projection Option:  Entire Elament vI Source M
¥ Use Reference Element &szocistion Select Reference |

2. Set the dialog as shown above.

3. Click Define Elements > Select Elements and select all of the curb return elements that are
shown in heavy weight below (should be 6 elements).

P
7 \

4. Click Reference Element>Select Reference. Select and accept the outside edge of the
Traffic Circle.

5. Click Apply.

Note: The remaining curb returns we can define by draping the endpoints on the design thus far.
6. Modeler > Elements > New/Edit > Drape on Model/Object.
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Lab Exercise: Define the remaining Edge Of Pavement elements

E New [ Edit Site Elements -> Drape on Model | Object = |EI|5|

¥ &dd to Active Object [FAET =l Hew. | Bpply |

Elemenll F'ointl Section] Displa}ll

‘0 {&b‘- f? ' g_' j‘% Define Elements —————
Feature Tupe: _Break Line vI ﬁ ﬁ K ll

Drape an Object vl |F|,&B1 vI ¥ Redefine Site Element
™ Offset Height: [2000

Drape Optior} _End Paints -]

¥ lse Reference Element Sssociation

7. Set dialog as shown above.

8. Click Define Elements>Select Elements and select all of the curb return elements that are
shown in heavy weight below.

Select these
elements.

9. Click Apply.
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Lab Exercise: Define the remaining Edge Of Pavement elements

0

> RE-DEFINE THE CURB RETURN ELEMENTS USING EDIT PROFILE

The GEOPAK Site Modeler Edit Profile tool is a very powerful design tool. It allows the User to redefine
any existing Site Element or series of Site Elements by creating a Profile view of the elements and then
using Vertical Component tools to modify the elevations.

1. Modeler > Elements > Edit Profile. This will activate the Active Profile Control dialog.
3
e [P T |l R R

The dialog contains a number of different tools.

. The Profile Cell Status button.

=l

. d An id button to synchronize between plan view elements and the corresponding profile.

TI'?'
. The Vertical Component Tools.

. % The Define Site Element Profile button: this applies the new profile back to the Site
Element.

° \< The Curvilinear Coordinates button.

. |$?‘"J |Hz I‘?}:‘\3 I“!f;::l:1 I‘E?;I'lj I‘?‘?ﬁ'15 I‘am\? I‘?‘?ﬁ\B The Active Chain Control view control windows.

2. Open Window 2 and Zoom/Window Area to give you a clear drawing space to place the
Element Profile.
3. Right Click on the Profile Cell Status button and select Profile Cell Setting.

4. Set the dialog as shown below.
i

i Select Elements

Elevation: |E24D.EIEI — -
Herizontal Seale: | 10.000000 }é:g__ Change Direction
Yertical Scale: |1.DDDDDD ol
Cell Range %"' Delete Selection
Top Delta "I |ED.DD
Bottam Delta "I I“ilﬁi [[m]*_
Place profile cell

[™ Create GPE Chain and Profile

Job Humber I &

Chiait Marme. |
Frofile Marne |
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Lab Exercise: Define the remaining Edge Of Pavement elements

5. Click Select Element. Sclect all of the edge of pavement elements shown in heavy line
weight below.

Note: Each element needs to be selected and accepted. When the elements are correctly selected, they
will highlight with a series of light blue dots over the element.

6. Click Place Site Pcell. Move your mouse cursor into a clear drawing space in Window 2 and
data point. This will place the profile representation of the Site Elements into a Site Profile

Cell in Window 2.
=10) x|
|
a)
=
a+-|:|'u'ué.&"6r'~;| i _'ILI

7. Right click over the Active Chain Control view control window number one (1) and set
View 1 to a Plan view.

8. Right click over the Active Chain Control view control window number two (2) and set
View 2 to a Profile view.

This will synchronize between Plan and Profile views.

9. Press the Vertical Component Tools button. The following dialog will activate.

Sl p A B A am
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Lab Exercise: Define the remaining Edge Of Pavement elements

0

1/10/2008

10. Use the Vertical Component Tools to redefine the portions of the current profile where
required.

Note: Follow your instructor. There will be a discussion on what portions of this profile need to be
redefined and what portions must not be modified.

11. After the proposed vertical components have been added to the Profile, we need to return this
new vertical information back to the Site Elements.

12. Click Active Profile Control > Define Site Element Profile.

13. Select one of the proposed vertical components.

14. Click again — this will string all of the components together.

15. Click again — this will return the new elevations to the Site Modeler elements.

Note: We will redefine the other five (5) curb returns using the same steps.
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Lab Exercise: Add Curb and Gutter Section to Curb Returns

LAB EXERCISE: ADD CURB AND GUTTER SECTION TO CURB RETURNS

The curb returns have been defined to ensure a smooth pavement surface within the intersection. We
now need to add the missing pieces of curb and gutter to the curb return elements.

> ADD CURB AND GUTTER SECTION

1. Start the site element section tool Modeler > Elements > New/Edit > Section.
2. Populate the dialog as shown below.

£ Define Site Element Sections M= B3

Apply |

Elementl F'u:uinl] Sectionl Display]

Optior: Table vI Direction
Feature Type:  Boundary vI Set I ~ Reference Elements

Offset Dist  OffsetElew  Pay ltem | ﬁ%& ﬁ% X .|
1.500 0.200 DesGutter ] _ _
1.600 0.500 DesCTF ~ Manipulate Section
21000 0,500 DesCTE A 7 7
X 3 :
A %i r':@u)

[zooo  [osm0  [DescTE \

Note: The required DDB items can be found in the DDB /Payltem/Plan/Roadway directory.

The section can be read from other edges of pavement that already have a section attached with the
Query button (indicated by arrow).

3. Click Reference Elements>Select Reference Elements.

4. Select the eight (8) previously defined edge of pavement Site Elements.
5. Click Set.

6. Move the cursor into the graphics to set the direction.

Note: There is a dynamic graphic that is attached to the selected elements. GEOPAK is waiting for the
User to set the positive horizontal (offset) direction for the section elements.

7. Click OUTSIDE of the selected graphics (so the positive direction is to the outside of the
edge of pavement).

8. Click Apply.

We have added the curb and gutter to the curb returns.
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Lab Exercise: Add Curb and Gutter Section to Curb Returns

STEP 6
Objectives
® (Create the complex traffic circle center island.

Introduction

In Step 2 we originally defined the inside edge of the traffic circle. This was a temporary (and fast)
method to give us a visual indication of what a 2% pavement slope would look like.

We now need to create the more complex median/island arrangement that was requested by the client.
Tools to be Used
e Site Modeler>Elements>New/Edit>Section.

e Site Modeler>Elements>Composite Section.
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Lab Exercise: Remove the Current Inside Edge of Traffic Circle

LAB EXERCISE: REMOVE THE CURRENT INSIDE EDGE OF TRAFFIC CIRCLE

To ensure that all students have the same data, we will begin this exercise in a new dataset.

> SwAP 17O NEW DGN AND GSF

1. Open the file C:\Data\Geo\Site\Roundabout\Step6\LHSRAB.dgn.
2. Start Modeler (Applications>GEOPAK Site>Site Modeler>Site Modeling).

Note: PowerCivil menu, (Civil > Modeler).
3. This will open the Site Modeler tool.
£ Project Wizard I2=4E

|I::\data'\geo'\Slte\HDundabout'\Stepi;I Cancel |

) Create Mew Project
Browse...l

[ Don't show this dialog on Startup

4. Click Browse.
5. Select the file C:\Data\Geo\Site\Roundabout\Step6\LHSRAB.gsf-
6. Click OK.
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Lab Exercise: Remove the Current Inside Edge of Traffic Circle

> REMOVE THE INSIDE TRAFFIC CIRCLE ELEMENT
1. Select the Section tool. (Modeler > Element > New/Edit > Section).

Note: The inside element of the traffic circle was created as a Site section element. To remove this
element we use the Section tool.

=0 x]
Apply |

Element I Paint I I Diizplay I

Optior; T able vI Direction

Featurs Type:  Boundar vI Set I — Reference Elements —————
Offset Dist  OffsetElew  Pap ltem | ﬁ%g ﬁ x i Ad|
1,500 -0.200 Gutter fal

1.600 0.500 CTF ~ Maripulate Section

21000 0.500 CTB ; x 7

Xy K AD
& l'l 1

[1.600 [0500 [CTF 7

2. Select Reference Elements>Select Reference Elements. Select and accept the outside edge
of the traffic circle.

3. Click Remove Section.

4. The section element will be removed and the traffic circle will be re-triangulated.
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Lab Exercise: Create Complex Center Traffic Island

LAB EXERCISE: CREATE COMPLEX CENTER TRAFFIC ISLAND

> CREATE THE COMPLEX CENTER TRAFFIC ISLAND

1. Start the composite section tool (Modeler > Tools > Composite Section).

2. File > Open. Select C:\Data\Geo\Site\Roundabout\Step6\RABCenterlsland.sec.

3. This will populate the Composite Section dialog as shown below.

el
File

¥ AddtoActive Object: [RaET =l  Hew.. Apply |

- Primary Element Definition

By Site Element v| ID Element I
[ Superelevation By &
Section Manager | Left Side Details I Right Side Details |
&1 [F =]
Parallel reak Ling i | 2.000 | 15,000 &
Section Break Line By Table nta nta n'a
Farallel Break Line DesEofP 2000 nta 7500 Xy Qd
Section Break Line By Tahle n'a n'a n/a Iy
- Define

Element Type:  Parallel vI Feature Type:  Break Line "I

r Create Element

Lzer Slope [%] "l IW By Featurs Vl _
Radial To:  Primary vI Fayiterm: |DesEu:|fF' |

Offzet Distance: IW

4. Rather than using a COGO chain and profile we will be using a site element for the primary
element which will be the outside edge of the traffic circle.

Note: We shall look at the settings inside the Composite Section file in detail.
The inside of the traffic circle has 2 pavement areas and 2 different types of curbing.

The first row of the dialog creates the first pavement edge. The pavement is 15 feet wide at
a pavement slope of 2%.

This is shown in the dialog above.
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Lab Exercise: Create Complex Center Traffic Island

&

1/10/2008

The second row creates the first of the curbing sections.

Etomposite Section - RABCenterIsland.sec i

File

=101 %]

IV AddtoActive Dbject: [RABT =]

Mew...

Apply |

Frimary Element Definition

By Site Elemnent ¥ | 1D Element I

[ Superelewvation By: A
Section Manager | Left Side Details ] Right Side Details |
Elem. Type | Feat. Tupe | Definition | Slope | Offset | Maw. Dist | £1 =
Parallel Break Line DesEofP 2000 n'a 15000 48
Section | Break, Line By Table
Parallel Break Line DesEofP 2000 n'a Fh00 X O
Section Break Line By Table nta n'a na e
~ Define
Element Type:  Section vI Feature Type:  Break Line vI
- Method
Section By:  Tahle vI Side:  Left vI
Sechion Mame: I Select...l
Offzet Dist  Offzet Elew  Pap [tem | A
1.500 0.030 DesGutter
2250 0.358 DesCTF
2500 0380  DesCTB X
| 2500 | 0,360 | DesCTE

The “gutter” portion of this section is actually created at the same slope as the adjacent

pavement (2%). Then there is a curbing.
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Lab Exercise: Create Complex Center Traffic Island

The third row creates the second pavement surface — in the finished intersection this will be
a concrete pavement.

il
File
¥ AddtoActive Object: [RaET =l  Hew.. Apply |
- Primary Element Definition
By Site Element v| ID Element I

[ Superelevation By &

Section Manager | Left Side Details I Right Side Details |

Elem. Type | Feat. Tupe | Definition | Slope | Oiffsst | Max. Dist | £1 =
Farallel Break Line DesEofP 2000 nta 15.000 48
Section Break Line By Table rnda n'a n'a
Parallel | Bresk Line | DasE off SO0 | i 7 50 X ¥ 0O
Section Break Line By Tahle n'a n'a n'a Iy

- Define

Element Type:  Parallel vI Feature Type:  Break Line "I

r Create Element

Lzer Slope [%] "l IW By Featurs Vl _
Radial Ta:  Adjacent vI Fayiterm: |DesEu:|fF' |

Offzet Distance: IW

This pavement is also at a 2% slope but note that the elevations for this pavement edge will
be based on the adjacent element rather than the primary element.

In effect, the edge of pavement elevations will be calculated from the top back of the curb.
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Lab Exercise: Create Complex Center Traffic Island

The forth row creates the second of the curb and gutter sections.

This section also has a positive slope on the gutter section, thus forcing all surface water
towards the outside of the traffic circle.

Note: Draining water to the outside of the traffic circle is a typical design arrangement for this type of
intersection. While it means that the circulating traffic have an adverse cross slope to maneuver, it does
prevents ponding at the center island. If the cross slope falls towards the center island and the drainage
inlets become blocked, the drainage runoff could pond (submerge) the entire intersection before it would
drain away.

i

File

I¥ AddtoActive Object: [RAET = Mew.. Apply |

- Frimary Element Definition

By Site Element v| 1D Elemeant I
[T Superelevation By FY
Section Manager | Left Side Details l Right Sids Details |
Elern. Type | Feat Tupe | Defirition |Slope | Offset | Maw Dist | &1 =
Parallel Break Line DesEafP 2.000 n/a 15.000 4
Section Break Line By Tahle n'a n'a n'a
Paalel  BreakLine  DesEofP 2000 na  7.500 xXv 0O
| Break Line By Table Iy
~ Define
Element Type:  Section "I Feature Type:  Break Line vI
r Method

Section By Table vI Side:  Left VI
Secton Mame; I Select...l

Offzet Dist  Offset Elevy  Payp ltem | &1
1.900 n.01o DezGutter i
2100 0230 DesCTF

2500 0.400 DesCTH at

| 2500 | 0.400 | DesCTE

5. Select Primary Element > ID Element. Select and accept the outside edge of the traffic
circle.

6. Click Apply.
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Lab Exercise: Create Complex Center Traffic Island

STEP 7
Objectives
® (Create the median islands for the incoming roadways.
Introduction

The only portion of the project that has not been modeled is the traffic medians/islands.

These will now be created.
Tools to be Used
e Site Modeler>Elements>New/Edit>Drape on Model/Object

e Site Modeler>Elements> Section
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Lab Exercise: Create a New Median Object

LAB EXERCISE: CREATE A NEW MEDIAN OBJECT
To ensure that all students have the same data, we will begin this exercise with a new dataset.
> SwaAP 1O NEW DGN AND GSF

1. Open the file C:\Data\Geo\Site\Roundabout\Step7\LHSRAB.dgn.
2. Open Modeler (Applications > GEOPAK Site > Site Modeler > Site Modeling).
This opens the site modeler.

£ Project Wizard [ =]
® 0 < Biey. | ok |

|C:hdatatgechSiteYRoundabouthStep > | Cancel |

) Create New Project
Bmwse...l

[ Don't show this dialog on Startup

3. Click Browse.
Select the file C:\Data\Geo\Site\Roundabout\Step7\LHSRAB.gsf.
5. Click OK.

R
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Lab Exercise: Create a New Median Object

> CREATE A MEDIAN OBJECT
1. Our preferences do not contain a type for medians, so we will create one.
2. Open the project preferences (Modeler > Project Preferences).
3. Choose the Objects section as shown below.

T — i
File
Options | Ohject Type MHamitig Prefis ;I
Tolerances Pand Paond _I ]
Project Compaonents Fioadway Fioadway
Wisualization Lat Lat 5
Openzpace Open ;l
|Ipdating
Cave |F||:.|adway . | Roadway
~ Object Details
oK | Cancell ®) Yisyalization ) Slope Indicators ) Disfault Slopes
™ Triangles; _
[T Boundary: |[— [T Wettices: _
Major Contour ————————— ¢ Minor Contour ———————————
¥ Place: e ¥ Place: |———|
Elev. Interval | 1.000 Elevy. Interval: | 0,100
[Latel Intenval; IEI.DDD [Latel Interyal: IDDDU

4. Since the Roadway type has most of the settings we want, we can use it to start, so highlight

Roadway.
& sre references —objeats
File
Optiohs | Object Type M aming Prefis ;I
Tolerances Pond Pond J ]
Project Componenits Foadway Foadway
Vizualization Lat Lat ¥
Operizpace Open x|
Updatlng I—Median m—
Save : : *'—-— —
~ Object Detail: —
kK. | Cancell ™ Visualization ) Slope Indicators ) Default Slopes
[T Triangles: |
[T Boundary: |[— [T Wettices: _
tajor Cantour ——————— - Minor Contour ————————————
¥ Place: || ¥ Place: |——|
Elew. Interval: | 1.000 Elew. Interwal: | 0,100
[Labelntenyal: | 0000 [Labellnteryal: | 0OEE

Overtype the Object type and Name prefix as shown above and press the add list item button.
This will create a new object type named median with all the same settings as roadway

objects.
Click Default Slopes and set the default slopes for the Median Object type to “No Slopes”.

Click Modify List Item to modify the slopes.
Press OK on the preferences and save the project.
Now, create a new site object. Modeler > Object > New.

0 Select the Object Type “Median”.

—“°.°°.\‘.@
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Lab Exercise: Create a New Median Object

£ Create New Dhject [ [ ]

Cancel |

V¥ Add to Active Model

11. The default Object Name is Medianl. Leave this as it is.
12. Click OK.

> DRAPE OUTSIDE OF MEDIAN ONTO THE RAB OBJECT

1. Open the new site element tool (Modeler > Element > New/Edit > Drape on
Model/Object).

2. Set the dialog as shown below.
Z New / Edit Site Elements -> Drape on Model / Object o ] |

v .t’-‘-.dd to Active Object: [Median >l New. | Spply |

lI F'ointl Section] Displa_l,ll

oo A

Define Elements

Feature Type:  Boundary vI ;é%% % X _I
Drape on Object Vl |F!,-’.\B1 vi ¥ Redefine Site Element

[ Offset Height: [0.000
Drape Option;  Entire Element vI

¥ lse Reference Element Sssociation

3. Click Define Elements>Select Elements. Select the purple graphic that represents the outside
edge of one of the Medians.

4. Click Apply.
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Lab Exercise: Create a New Median Object

> ADD A SECTION TO THE MEDIAN OBJECT

1. Change the new/edit element to the section tab.
2. Set the dialog as shown below. Modify the rows as required.
Il

Apply |

Element I Paint I I Diizplay I

Dptior: T able vI Direction

Feature Type:  Break Line vI Set I — Reference Elements ———
OffsetDist__ OffsetEley Papltem | ﬁ&g #% x L_Ad
0.200 0.500 DesCTF | _ .
0600 0,500 DesCTR = Manipulate Section
<K AR
[0.:600 [0500 [DesCTE

3. Click Reference Elements > Select Reference Elements. Select and accept the edge of
median element that was created in the previous step.

4. Click Set. Point the dynamic direction arrow inside the median shape and data point.
1ol
Apply |

Elementl F'oint] Seclinnl D\splay]

Option; _Tahle ~|
m BreaR e - Reterence Elements

|foset Dist  DffsetEley  Pay ltem ‘ % _I-'

0.200 0.500 DesCTE )
0.500 DesCTE i~ Manipulate Section
X

[0:500 [0.500 [DesCTE

5. Click Apply.

This completes creation of the first of the four (4) medians.
6. Create the other 3 medians using the same process.

This completes our intersection.
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