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Presenter
Presentation Notes
In order to support the USACE effort to utilize Advanced Modeling practices for Civil projects, a USACE Civil 3D template was created that allows users to access common settings and standards for their projects.  This has been a team effort with the involvement of several districts and ASI’s (Advanced Solutions, Inc.) Civil modeling consultant Leo Lavayen.



CIM – CIVIL INFORMATION MODELING
Real Objects:
• Levees
• Channels
• Floodwalls
• Roads
• Pipes
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CIM Objects:
• Levees
• Channels
• Floodwalls
• Berms
• Retaining Wall
• Roads
• Railroads
• Pressure Piping

With the process of 
advanced Modeling, you 
are modeling with 
Objects that behave like 
real world objects

Presenter
Presentation Notes
It is important to know that the current practice of advanced modeling involves not just CAD lines to represent civil entities but data-rich Objects: Levees, Channels, Roads, Railroads, Piping…These Objects are used to create a model of the design, and facilitate and coordinate the design documentation process.  The piping Model is visible in Plan, Elevation and Section without having to redraw each component in each view. Each Object contains data constraints that can be used for schedules, formulas, calculations.



CIM: THE POWER OF SYSTEMS
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The power of Advanced Modeling CIM is its ability to use the Objects in “Systems”
• Channel System

• The Alignment – path of the channel
• The Profile –

• Existing
• what the channel vertical elevation is currently
• Follows existing 3D surface elevations
• Relationship to the existing ground surfaces

• Designed
• what the channel vertical elevation (depth) needs to be

• The Section/Assembly –
• the required depth and min/max slopes of the channel sides

• The Corridor –
• Assign Section of channel to follow Alignment
• Allow channel object to connect to existing grade based on rules:

• Min/max slopes, distances

Presenter
Presentation Notes
The ability to use the Civil Objects in a combined system such as a piping network or a levee model composed of multiple connected element controls – an alignment, existing and designed surface profile is the greatest power of the Advanced Modeling process.  Instead of waiting for the design to be complete to draw the design using CAD, the designer used the advanced modeling tools to create the design, provide feedback and allow alternatives that can be quickly tested.



USACE Template with Styles set 
for object modeling and national  
standards compliance.
Includes :
• .DWT Template
• Support files

• .LIN - Linestyles
• Pipes Catalog
• .STB & .CTB
• .SHX – SHAPE files
• Survey File sample

• Manuals

CIVILIZING BIM- USACE CIVIL 3D TEMPLATE
-thanks to Steve Hutsell
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Presenter
Presentation Notes
The USACE Civil 3D Template contains a large amount of built-in configurations in the style settings for doing the design.  A single style setting can control multiple graphic components such as a watershed analysis view of the data, a hydrographic contour view with 10 foot major and 2 foot minor contours of the data or only the outline of the site.  All of these settings allow Views of the single data model without having to create additional independent drawings. Settings are pre-configured for Layers, Linestyles, Fonts and even graphic symbols for survey points.A detailed set of manuals are also provided for the template to assist users with adaption of the template with customized modeling uses.



Civil Object Configurations:
Alignment Styles
Profile Styles
Section Styles
Surface Styles
Sample Lines
Corridor Styles
Point Styles
Survey
Pipe Styles
Piping Networks

Label Styles

VIRTUAL MODELING TEMPLATE FOR CIVIL
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Presenter
Presentation Notes
There are many pre-configured sets styles for CIM objects. Each contains graphic settings to comply with USACE Standards – these settings are automatically applied to the object and can be changed or customized quickly.  Survey graphic symbols are a part of these style settings, allowing the user to bring in survey information for a Lattice type Survey beacon and have the correct symbol and label applied to it. Changing the View scale automatically changes the size of the graphic symbol and label text to adjust.



CIVIL 3D STYLES – the Heart of C3D
Civil 3D is controlled by Styles Settings 
• Sets display information
• Controls layers
• Controls labels
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CIVIL 3D STYLES – the Heart of C3D
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Object Style Settings 
• Each Object has style settings set up:

• Point Styles
• Surface Styles
• Point Cloud Styles
• Alignment Styles
• Profile Styles
• Section Styles
• Corridor Styles

Presenter
Presentation Notes
It takes a large amount of effort and coordination to set up the Civil 3D Style settings and can consume too much project time.  Having a standard USACE Template allows users to jump into the design process and take advantage of the styles that are built in.



CIVIL 3D STYLES – the Heart of C3D
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Styles Settings 
• Different style Types:

• Surface Styles
• Profile View Styles
• Label Styles

• Contour
• Slope
• Navigation Aids
• Obstruction Data
• Project Limits

• Band Styles
• Table Styles



9USACE CIVIL 3D SETTINGS
Annotation Settings
• Default Civil 3D Annotation:

• Set as Arial Style
• Arial font
• Non-annotative

• Note: Civil 3D will adjust non-annotative text based on 
the view scale

• Height = 0’-0”
• This keeps standard requirements as well as 

makes a simple check of making sure Arial style 
is Arial font

• Tables, Labels, Point styles
• ‘Arial’ Style

• Line Styles

Presenter
Presentation Notes
The ability to change view scales without having to adjust the linestyle scales, label styles or point styles is a great advantage in efficient workflow.
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USACE CIVIL 3D SETTINGS
Dimension Settings
• Civil 3D Dimension Styles:

• AEC_Civil_Arrow
• Arrow – closed /filled marker
• Text height : 0.1”
• Precision - 0.00 (hundredths)
• Primary units – Decimal

• AEC_Civil_Slash
• Architectural tick - slash marker
• Text height : 0.1”
• Precision - 0.00 (hundredths)
• Primary units – Decimal

Presenter
Presentation Notes
Standard dimension styles are also created in the template.



ABBREVIATIONS
Shortcut Abbreviations set:
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Presenter
Presentation Notes
Surveyors abbreviations are a part of the template and can be edited if needed.



CIVIL 3D VIRTUAL OBJECTS
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Civil 3D Object Settings



POINT STYLES
Included Point Styles
• Point Marker assigned
• Layer settings assigned
• Symbols are scaled with 

the view scale-
• Change view scale
• Marker size changes
• Marker text scales 

correctly
• Can be assigned to 

imported survey point key
• Automatic linking
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USACE CIVIL 3D TABLES
Consistent Settings  

‘Tables’ format is set:   
G_SCHD_Slope_Arrow_Table (USACE)

G_SCHD_User_Defined_Contour_Table
(USACE)

G_SCHD_Watershead_Table (USACE)

G_SCHD_Direction_Table (USACE)

G_SCHD_Elevation_Table (USACE)

G_SCHD_Contour_Table (USACE)

G_SCHD_Slope_Table (USACE)

Presenter
Presentation Notes
There are typical Tables that are set up for use or for adaption that will extract data from the Civil model (in the case example shown the schedules extract from the point data- First example: locations and show name, northing and easting values; the second shows the survey control data for station number as well as specified data). The graphics for the table are set in the Table style and will not require the user to need to manually set the sizes, fonts, colors organization or alignments). The users can adapt this table and add or subtract data fields as necessary. 



TABLE SETTINGS
Table Objects:
• Read information from 

model
• Extract data and format the 

data based on table 
settings

• Layers assigned to 
separate components

• Data settings can be 
changed for specific table 
requirements
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Presenter
Presentation Notes
A pre-configured table will have all the layer, linetype, color, title/header/table font settings based on the AEC CAD standards.



USACE CIVIL 3D TABLES
Tables are Objects

Presenter
Presentation Notes
New tables can be created by copying and modifying an existing table.



ALIGNMENTS
Alignment Objects
• Various types of objects

• Roads
• Pipe networks
• Channels
• Levees

• Alignment Components
• Offset
• Curb return

• Label styles for alignments
• Table Styles

• Alignment Label Styles
• Stations – Minor, Major
• Station Offset
• Line, Curve, Spiral
• Tangent Intersection
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Presenter
Presentation Notes
Alignments are now an object that can be controlled, annotated and scheduled directly from the data components as well as graphically on screen. The Alignment object is connected to the site surface and creates an existing profile directly that will reflect any changes made to the alignment. Pre-configured labels may be used to extract the actual data from the model to avoid manual input – this also allows automatic updates of label data when changes are made to the Alignment.



AEC Standards Profile View Settings
• Layer and label settings are built in
• Assign style

PROFILES
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Presenter
Presentation Notes
Profiles are created automatically from the Alignment and the existing surface and graphic settings applied.  A design profile can be created for this Alignment (a Channel, Levee, Road, Piping network, Railroad…). The visibility of adjacent objects can be shown in the profile such as a Road Alignment section showing the adjacent utilities, structures and other objects that need to be considered that may affect the design.



PROFILES
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PROFILE DESCRIPTION
C_GIRD_Projection (USACE) Object Display - As Drawn
C_GRID_STA_Ex_Only_Majr_Minr (USACE) Station & Ex ONLY @ Major & Minor Grids  0.5" height box 

Rememeber to set Profile 1 in Profile View Properties **Ex text is 
Hard Coded Italic**

C_GRID_STA_Ex_Only_Majr_ONLY (USACE) Station & Ex ONLY @ Major Grids ONLY  0.5" height box 
Rememeber to set Profile 1 in Profile View Properties **Ex text is 
Hard Coded Italic**

C_GRID_STA_FG_Offset_Majr_Minr (USACE) EXTRA "FG" 3rd ROW  - Profile 2 @ Major & Minor Grids 0.5" height 
box - set to NO PLOT **Band Offest will Have to be shifted -.5 
Offset **

C_GRID_STA_FG_Offset_Majr_ONLY (USACE) EXTRA "FG" 3rd ROW - Profile 2 @ Major ONLY Grids 0.5" height box 
- set to NO PLOT **Band Offest will Have to be shifted -.5 Offset **

C_GRID_STA_Only_Majr_Only (USACE) Station ONLY @ Major Grids ONLY  0.5" height box **For Use when 
NO Bands are Necessary**

AEC Standards Profile View Settings
• Profile Styles can be assigned to a profile
• Copy and Modify for different uses if needed
• Graph, Grid, Title Annotation, Horizontal & Vertical Axes, Display

Presenter
Presentation Notes
Multiple types of Profile grids have been created in the template to allow the user to select what is needed or to take one and make adjustments if needed.



SURFACE DATA

PRECONFIGURED SURFACE VISUAL 
SETTINGS
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SURFACE STYLES
Create surface from survey, 
point cloud
Assign visual appearance
• Contours
• Analysis – Slopes
• Analysis – Elevation
• Hydrography
• Watershed
• TIN – Blue lines
• 3D Styles
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Presenter
Presentation Notes
A surface model in the software can be represented in multiple ways to conform to different work processes such has site planning, watershed and hydrography analyses as well as just outline form.



USACE MOBILE DISTRICT
IMPLEMENTATION PROJECT

Take the USACE Civil 3D template and 
apply this to an actual project using 
design data provided
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Presenter
Presentation Notes
A demonstration of the extensive use of the templates was done for USACE at the Mobile District office and broadcast via a web demonstration.  This showed how multiple processes can be used and multiple types of data input or referenced to support the design process.  This was done in a peer review type of presentation showing how a typical USACE design could take place using the template.  The documentation for this project is available online from the USACE ERDC CAD/BIM Technology Center website.



DEMONSTRATION OF THE DESIGN PROCESS
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• Objectives:
• Use the USACE Civil 3D Template
• Use an existing design project as a base
• Demonstrate the Workflow recommended to 

produce a design and construction 
documents
• Project set-up
• Shortcuts
• Best practices

Presenter
Presentation Notes
Beginning with the basic set up of a project, the individual steps were covered and explained and documented. 



THE DEMO OF THE DESIGN PROCESS

• Work processes demonstrated:
• Basic project set-up processes

• Shortcuts
• Survey
• Geotechnical
• GIS data incorporation

• Data used:
• XML Surface data (from XML text file)
• LIDAR surface data
• GIS Shape files
• CAD Data
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Presenter
Presentation Notes
Various types of data were demonstrated – from standard 2D and 3D CAD files (.DGN, .DWG) to GIS Shape files and LIDAR data files.



THE CIM OBJECTS

• CIM Civil Objects demonstrated:
• ALIGNMENTS
• PROFILES
• CORRIDORS

• Civil processes demonstrated:
• Create Surfaces

• Existing
• Proposed

• Grading
• Geotechnical
• Building Pad
• Sidewalks
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Presenter
Presentation Notes
How to make use of the style settings that are a part of the template in standard Civil design processes was shown. There are preconfigured settings for Alignments, Profiles and Corridors to assist the designer in doing grading, site improvements and other standard processes



• SURVEY Data:
• Import data
• Apply Point styles

• Create Alignments
• Create Profiles

• Existing grades
• Proposed grades

• Create Corridors
• Create Sections

• Existing
• Proposed

BIM PROCESSES
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CIVIL 3D TRAINING SITE : USACE
Online CAC training for USACE:
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SURVEY 
AUTOMATION
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From Site 
• to Surveyor 
• to Survey 
• to DESIGN
• To CAD



david m. johnson
USACE CAD/BIM Technology Center
david.m.johnson2@usace.army.mil

??  GOT QUESTIONS ??
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USACE Advanced Modeling - Civil 3D Team

mailto:USACE_Civil_3D_Template_Team@erdc.dren.mil?subject=%22USACE%20Civil%203D%20Template%20Response%22
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