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Session Objectives

 Define files provided for Automated Machine Guidance (AMG).

 Demonstrate how each file provided for AMG can be extracted from
project data.




What information is provided for AMG?

Chapter 5 sections 12.4 - 12.6 of the CADD Manual describes the data
provided to contractors to support AMG.

http://www.fhwa.dot.gov/construction/3d/
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In general, projects characterized by the following are the best candidates for modeling and AMG
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The CADD Manual is available at:
http://www.dot.state.fl.us/ecso/downloads/publications/Manual/default.shtm



http://www.dot.state.fl.us/ecso/downloads/publications/Manual/default.shtm
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Files for AMG?

Contract Plans
e Multiple DGN\DWG Files — See CPCH for names and content. A PDF of the
Contract Plans is to be Signed and Sealed using Digital Signature.
Existing Planimetrics (2D and 3D)
* TOPORD.DGN — 2D & 3D existing topography
* DREXRD.DGN — 2D & 3D existing drainage
e UTEXRD.DGN — 2D & 3D existing utilities

3D Existing Surface(s)
e GDTMRD.DGN — 3D existing surfaces triangles
* LandXML of the existing (Ground) surface
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Files for AMG?

Alignments

 ALGNRD.DGN\DWG - 2D file of Alignments and stationing and LandXML file of
the alignment data.

2D Proposed Planimetrics
 DSGNRD. DGN\DWG — 2D proposed roadway design

 DRPRRD. DGN\DWG — 2D proposed drainage design
* PDPLRD. DGN\DWG — 2D proposed pond design

3D Proposed Surface(s)

* AMGMRD. DGN\DWG - 3D proposed roadway model top surface (3D break lines
can be together or in separate files).

* LandXML of the Proposed (Top) surface.

3D Proposed Break Lines
* AMGMRD. DGN\DWG - 3D proposed roadway break lines
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3D DELIVERABLES SUPPORTING AMG for 3D PROJECTS

» .
F m n File Name _
I / e N a I g (put in \3DDeliverables) Description

Design Alignments and Profiles

All Alignments and Profiles extracted from the .\Roadway\ALGNRD, PROF or model

AMG-ALGN##.xml files..\Roadway\DSGNRD OR CORRROD file in LandXML format.

* There is a table in chapter 5.12.4.2
that defines the naming convention ™7™
of files that are extracted into a e
3DDeliverables folder in the project.  mumssEEEEE———————

2D proposed existing Topography extracted from the .\Survey\TOPOROD file.
(Production of this file for construction is at the designer’s discretion.)

2D proposed Roadway design extracted from the .\Roadway\DSGNROD file.
(Production of this file for construction is at the designer’s discretion.)

2D proposed Drainage design extracted from the .\Roadway\DRPRRD file.

AMG-2DRPR##.dwg/dgn (Production of this file for construction is at the designer’s discretion.)

AMG-2TOPO##.dwg/dgn

2D proposed existing Drainage extracted from the .\Survey\DREXRD file.

AMG-2DREX##.dwg/dgn (Production of this file for construction is at the designer’s discretion.)

* Alignments\Profiles T

o P I a n I m et rl CS 3D Existing Survey Surfaces
3D existing terrain surface to be exported from the .\Survey\GDTMRD file as

° 1 1 LandXML format.
EX I Stl n g AMG-3SURFACEEX##.xml (Production of this file for construction is at the designer’s discretion. This file will

be produced if the 3D Existing Surface dwg/dgn file(s) are not produced.)

2D proposed existing Utilities extracted from the .\Survey\UTEXRD file.
(Production of this file for construction is at the designer’s discretion.)

* Proposed

3D existing terrain surface to be exported from the .\Survey\GDTMRD file.
AMG-3SURFACEEX##. dwg/dgn (Production of this file for construction is at the designer’s discretion. This file will

i S u rfa C e S be produced if the 3D Existing Surface LandXML file(s) are not produced.)
3D Proposed Surfaces

o B re a k I_I n e S 3D proposed finished (top) surface to be exported as LandXML format from the

\Roadway\AMGMRD file. (Production of his file for construction is at the
AMG-3SURFACEPRi##.xml designer’s discretion. This file will be produced if the 3D Proposed Break line(s)
dwg/dgn file is not produced.)

3D Proposed Break Lines

3D proposed Roadway design extracted from the .\Roadway\DSGNRD file.
(Production of this file for construction is at the designer’s discretion. This file will
be produced if the 3D Proposed Surface(s) LandXML file(s) is not produced.
Geometric elements should be in vector.)

AMG-3DSGN##.dwg/dgn
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Exporting Alignments

You can export alignments and profiles directly from the elements in the
DGN file.

* Open the DSGNRDxx.DGN

* Select, then hover over an alignment, to choose the “Horizontal
Geometry Report” from the context menu.

Il

J@ﬁ“ S8t e X

Horizontal Geomnetry Report
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Exporting Alignments

* In the Bentley Civil Report Browser select the
“AlignmentsToLandXML.xsl” report.

o) Bentley Civil Report Browser - Ch\Users\rd964jp\AppDatalLocal\Temp\RPTvzycizOv.xmi

File Tools Help

- o N

|C “\Program DataBentleyCivil\Report Browser'8.11.94en’

‘) CivilGeometry

----- AQ

----- Af] FDOT_CurveData Table xsl

----- .B Horizontal Alignment Area xsl

----- @ Horizontal AlignmentCheck Integrity xsl
----- .D Horizantal MignmentControlLine Data Table xsl
----- Eﬂ Horizontal MlignmentCurveData Table xsl
----- A{] Horizontal Alignment Interval)CYZ xs!

----- A{] Horizontal AlignmentLength xs!

----- @ Horizontal Alignment Review xsl

----- EE Horizontal Mignment ReviewASCl xsl
----- .B Horizontal Alignment ReviewWith Pl xsl
----- @ Horizontal Alignment Station Equations xsl
----- EB Horizantal tndVertical Mlignment Review xsl
----- ,D Horizontal Elements Table sl

----- @ Horizontal Elements Table Simplified xsl
----- A{] HorizontalElementsXYZ xsl

----- Af] SettingOut Table xsl

----- Af] SettingOut Table Deflection xsl

----- .B Traverse xs|

----- Af] TraverseCurveASCIIxsl

----- Af] TraverseCurveASCII2xsl

----- Eﬂ TraverseCurve ASCI3 xsl

----- Af] TraverseEditASCIIxs

----- Af] TraversePoirts sl

<?xml wersion="1.0" encoding="isgo-8859-1" 7>

<Land¥ML xmlns="http://www.landxml.org/schema/Land{ML-1.1" xmlns:xsi="htcp://www.

<Units>

<Imperial arealnit="acre" linearUnit="USSurveyFoot" wvolumeUnit="cubicFeet" temper

</Units>
<hlignments>

<Rlignment name="SR&l" length="2T787.638723001" =state="proposed" =staStart="69853.7

<CoordGeom name="S5R&1" state="proposed">

<Line length="71.T44882893" dir="5.162579375863" =staStart="69853.78

<5tart code="BCOB">

402573.995674866 2006962 .46607T8590 37.494057200
</Starts>

<End code="PI">

402605.214525626 2006897.869549440 36.919148271
</End>

</Line>

<Line length="74.497888200" dir="5.236142984555"
<S5tart code="PI">»

402605.214525626 2006897.869549440 36.919148271
</Starts>

<End code="PI">

402642 .47348416%9 2006833.358268600 35.249433333
</End>

</Line>

AT Gmm N e m—m HCTN OO TANCSDION A5 el C M OSTATOSACCTYN

B974000">

staStart="e9925,533857000">

i D e e BT OO OO

AD9 TACOAOAN
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Exporting Alignments

* Select “File > Save As” and navigate to the 3DDeliverables directory.
* Choose “Text File(.txt)” as the “Save as type”. (rename extensions later)

& Bentley Civil Report Browser - C\Users\rd964jp\AppData\Local\Temp\RPTvzycizOv.xml - B
File Tools Help
: : — — Save As
|C:'-.F‘n:|g|—c|m Data“Bentley\Civil\Report Browser'8.1
2 X = i ~
3 GivilGeometry Savein: | g 3DDeliverables =l CF B~ 1.1" xmlns:xsi="http://www.
----- @ Alignments ToLand XML xsl = - - fified T
E = ame ate madifie e
""" Aj FDQT—CUW_E Data Table xsl gy : L ilumelnit="cubicFeet" temper
----- Af] HorizontalAlignment Area xsl R "I Mo items match your search.
----- Q Horizontal AlignmentCheck Integrity xsl FEELLITE
----- @ Horizontal AlignmentControl Line Data Table " 'oroposed" staStart="9853.7
----- @ Horizontal Alignment Curve Data Table xsl —
----- Af] Horizontal Alignment IntervalYZ xs! Desktop Lart="§9853. TEE9T4000">
----- @ Horizontal Alignment Length sl -
----- @ Horizontal Alignment Review xsl =l
----- @ Horizontal Alignment Review ASCI xs| Libraries
----- Q Horizontal Alignment Review With Pl xsl ;
----- Q Horizontal Alignment Station Equations xsl _','k
----- Q Horizontal AndVerical Alignment Feview xs This PC
----- Q Horizontal Elements Table xs| -
. o { &
----- @ HI:II'IZI:II'I‘talEEmEmSTﬁhIESImﬂle|EdX§I t‘h Lart="§9925.533857000" >
----- @ Horizontal ElementsYZ xsl E <
----- Aj] SettingOut Table xs Network
----- Aj] SettingOut TableDeflection xsl File name: [AMG-ALGNDO-SR61 b ~ | _sae |
----- @ Traverse xsl
""" Af] TraverseCurveASCI| xsl Save as type: ‘ |-|—'3'3“:t File: ("ot} 9 e
----- Q TraverseCurve ASCIIZ xsl Hel
----- Af] TraverseCurveASCII3 xsl P v
""" @ TraverseEdit ASCl =3l — — _ — ——rT T T T E T e e — T AAANA ASATACAAAT
----- @ TraversePoints xsl v |
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2D Proposed Planimetrics

Use MicroStation’s “Save As” command to save copies of the proposed
design files into the 3DDeliverables directory with AMG-2 names in DGN

and DWG formats.
e AMG-2DSGNRDxx.DGN, AMG-2DSGNRDxx.DWG

* AMG-2DSGNRDxx.DGN, AMG-2DSGNRDxx.DWG
* AMG-2DSGNRDxx.DGN, AMG-2DSGNRDxx.DWG

NOTE: These steps can also be used for 2D existing survey files
TOPORD, DREXRD, UTEXRD
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2D Proposed Planimetrics

First you need to dumb down the
data.

1. Use the F7 key to turn off
“Construction” class elements

2. Place a Fence around all
elements in the design file

3. In the Key-in window type
“FF=AMG-2DSGNRDxx.DGN” =,

. FF=AMG-2D5GNRDO1.DGM
* DataPoint to accept




Innovative Solutions for tomorrow’s transportation needs

Save As - C\e\S54_Projects\22049555201\3DDeliverablesy

2D Proposed Planimetrics
4. Open the AMG-2DSGNRDxx.DGN

Ne items match your search,

Recent places

design file -

Desktop

5. Select “File > Save As” from the
MicroStation menu A

This PC
a
LS <

. Choose DWG as the “Save as type” eon >

File name:; i\MG-stgnrd 01.dwg W Save

Saveastype: (( Autodesk(R) DWG Fies (*dwa) v) Cancel

=

. Navigate to 3DDeliverables directory

DWG/DXF Units

Micro5Station requires that the file units be accurately specified in order for "True" scaling to be
calculated correctly when working with cells and reference files.It is not possible to infer the units

Se | e Ct t h e U 1 |tS S u rvey Fe et & C | | C k for the DWG or DXF file: "C:\e\554_Projects\22049555201\3DDeliverables\AMG-2dsgnrd01.dwg"
. for the following reason:

O K The "Design Center Units” option has been selected, but Design Center units are not specified in
° this file.

‘ Units: | Survey Feet hd ’
[] Do not display again (Jse this seting 1or all Uy files of this type)

6
7
8. Key in the filename & Click Save.
9




Exporting 3D Break Lines

1.
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Open the DSGNRDxx.DGN file.
 Display 2D and 3D views (F2)

In 2D, Select and hover over the corridor
handle then select Properties from the
Context menu

lse Active Profile

Choose the Design Stage “3 FINAL”

SR61
SRE61
True
SR61_Pr
3 FINAL

;-1 PRELIM
-2 DESIGN
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Exporting 3D Break Lines

4.

Click in the 3D view to give it focus then hit F7
to turn off Construction class elements

Hit F9 to turn off the Components, leaving
only the 3D Features

Review the 3D lines to ensure only surface
lines that you want to provide to the
contractor are displayed
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Exporting 3D Break Lines

4. Fence elements in 3D view

6. In the Key-in window type
“FF=AMG-3DSGNRDxx.DGN”

* DataPoint to accept

i Key-in

FF=AMG-3DSGNRD00.DGN v| ﬂ v
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[ ] [ J
EX p O r t l n g 3 D B r ea k L I n e S Save As - C\e\SS4 Projects\22049555201\3DDeliverables\
Save i( 3DDeliverables ) “ @ F o %]

= MName Date maodified Type
e =] AMG-2dsgnrd01.dwg 6/2/2015 8:56 AM DWG File

7. Open the AMG-3DSGNRDxx.DGN | "=

design file =T

8. Select “File > Save As” from the "

e

This PC

MicroStation menu @
9. Choose DWG as the “Save as type” [m = Z] =

Options

10.Navigate to 3DDeliverables
directory

DWG/DXF Units

MicroStation requires that the file units be accurately specified in order for "True" scaling to be
calculated correctly when working with cells and reference files.lt is not possible to infer the units

. . l for the DWG or DXF file: "C\e\554_Projects\ 2204955520130 Deli bles' AMG-3D5GMNREDO0. dwg"
11.Key in the filename & Click Save. forth VLG o DI e G154 Projcs e 5

The "Design Center Units" option has been selected, but Design Center units are not specified in

12.Select the Units Survey Feet & click =~ =

O K ‘ Units: | Survey Feet i )
[ ]

[] Do not display again (Use this setting for all DWG/TXF files of this type)
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Exporting Proposed Surface = =
Nt O A @ 00 ] e e
1. Create a new AMGMRDxx.DGN file fJJ}‘J? N aE
2. Open AMGMRDxx.DGN file _Lllm -
3. Reference the AMG-3DSGNRDxx.DGN File s conely v
4. Select all elements  Terrain Hodel HEEa
- . A2EREm S
5. Click “Create From Elements” on the “Civil Tools > 4 @ Crste From lements

Terrain Model” task menu. LR L V8
Ei;ﬁ%% ity

R R ES YL

Tﬂ Corridor Modeling v
= 30 Geometry w
& Civil Cells v
M Survey sl
\" Crawing W
4e Visualization w

H animation W
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Exporting Proposed Surface 18 oot N
6. Set the following in the Create Terrain Model xSt Lorgth 100 B
* Feature Type: Break Line it o -
* Edge Method: Max Triangle Length :
* Max Side Length: (Enter a number wide enough to cross \“‘\.

your widest component)
* Feature Definition: DTMProposed

7. DataPoint through prompts to accept settings.

A Surface is created
* external triangles must be trimmed __48 = ‘
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9. Select “Change Feature Type” on the “Civil Tools > oy
Terrain Model” task menu. v ix

J'Tasks ~
| ~ Civil Tools |‘

Eﬂ 27 G 6l 5 2K ai a3,

~ Analysis & Reporting

10.Set the Feature Type to Boundary e -

— Horizontal Geometry

B yertical Geometry

# Terrain Model HEEA

s N
= = _ 5% 222 g@
< . Ty

Change Feature ,Jel

Lnange | caturs ypo f—
3 ¥ R % %.‘&3 =
Tern:uln h'.IDDEI i - E Efﬂ Corridor Modeling v
_ _ — 2 3D Geometry v
Enatiire Tumne P [ | w |
I SaLUie 1V os DUnIdry == L
— == Civil Cells v
Change oniy n Selected Terain v A Survey i
¥ Drawing v
. o - - - d
48 Visualization v (I B\

H Animation v i
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Exporting Proposed Surface

11.When prompted to “Locate Terrain Linear
Features” select the cut and fill lines defining
the external limits of the surface.

12.When all have been selected click the “reset
button (right-click) to apply the changes.

 External triangles are trimmed

Locate Mext Feature To Change - Reset Wwhen /".
Done




select “Export Terrain Model > LandXML”".

14.When prompted navigate to the
3DDeliverables directory, key in the
filename “AMG-3SURFACEPRxx.XML"” and
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Exporting Proposed Surface

13.Select and hover over the surface then .

click Save.

= Export Terrain - C\e' ,,¢

Name
]
Recert Places

Decktop

e
Libraries

LY

Computer

“w
Mewerk p

File nzme

Savein: IDDeliverables - @ o

Date modified

Mo items match vour search,

AMG-35URFACEPROT XML

Type

[N [
[

Size

Save

SFve as hme:

Microscht Poject XML File {*ml)

| ancel |

&5 nRoads DTM
-

hia GEOPAK TIN

P

Select Terrain

Export Format LandXML {xml) [=]
Enter Expart Value

Export Options ~

Export Options:Project Name

Project Name Example
Project Description Proposed Surface

Export Both

Export Options
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Exporting Existing Surface

1. Open the GDTMRDxx.DGN file.

2. Select and hover over the existing surface 1R
then select “Export Terrain Model > ol
InFoads DTM
La n dXIVI L”- &E\ GEOPAK TIM

A | andXML

3. When prompted navigate to the
3DDeliverables directory, key in the
filename “AMG-3SURFACEEXXxx.XML”

and click Save.

LandxhL

Select Terrain

Export Format Land¥ML {xml) El

i35

= Export Options e

Deskton
Project Name Example
T Project Description Exigting Surface

My Export Options  Export Both =




Innovative Solutions for tomorrow’s transportation needs

Native Design and Survey Files

* Copy the native (DGN) proposed design and survey files to the
3DDeliverables directory.

* Rename them, placing the “AMG-" prefix before the file name.
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Contact Information

Jimmie Prow

CADD Support Coordinator

Phone no: (850) 414-4863

Toll Free no: (866) 374-3368 extension 4863

email ecso.support@dot.state.fl.us
jimmie.prow@dot.state.fl.us

web: http://www.dot.state.fl.us/ecso



mailto:ecso.support@dot.state.fl.us
mailto:jimmie.prow@dot.state.fl.us
http://www.dot.state.fl.us/ecso
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