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Civil 3D interface

Civil 3D interface

Civil 3D interface introduction
Last updated: 2017-12-01

Total video time: 21:39

Workspace components

c3d-intrfc-intro-01.mp4 5:13

o WisDOT Civil 3D Environment Dialog box

a5 WisDOT Civil 30 Environment = O W

CLICK THE "Open WisDOT Civil 30 Training Index" BUTTON BELOW
v Access the web based WisDOT Civil 30 Knowledoe Base
 Search the WisDOT Civil 20 knowledge base for tips, tricks, training, troubleshooting, and mare

2017-10-04

NEW UTILITY LINETYPE LABEL STYLES

* Civil 3D line label styles to display test symbaols on wtility line segments that are too shart to display the tesxt
symbal by linetype generation.

NEW PLAN AND PROFILE SHEET PALETTE TOOLS
* Tools added to Plan/Profile palette in 05 Plan/Profile group.
* BMTABLE block updated with dynamic features.

NEW AUTO-CORRELATED MAP PASS POINTS DEFALILTS bt

Civil 30 2016 Getting Started

Fead Latest pdates

Open izD0T Civil 30 Training Indes

[] Do nat show this dialog again

o Civil 3D 2016 Getting Started
e Training documentation (PDF format)
o Read Latest Updates
o Open WisDOT Civil 3D Training Index
o Application Menu Browser
o Quick Access Toolbar
o Ribbon
e Tabs and Panels
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http://c3dkb.dot.wi.gov/video/c3d-intrfc/c3d-intrfc-intro-01.mp4

Civil 3D interface introduction

o Drawing Tabs
o Toolspace
e Prospector
o Settings
e Survey
o Toolbox
o Status Bar
o Toolbars

Application menu browser

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg

c3d-intrfc-intro-02.mp4 3:52

o General File Functions

o New, Open, Save, Save As, Export, Publish, Print, Drawing Utilities, and Close
e« Command Search

o Recently Opened Files or Currently Open Files List

Quick Access toolbar

c3d-intrfc-intro-03.mp4 4:16

o Typical program commands
« New, Open, Save, Plot, Undo/redo
o Workspace and workspace settings
e Can add your own commands.
o Add More Commands
o Right-click icon Add to Quick Access Toolbar
o Show Menu Bar
o Show below ribbon

Toolbars

c3d-intrfc-intro-04.mp4 1:05

o Held icons prior to ribbon
o Transparent Commands and filters only ones open by default

Command line
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http://www.c3dkb.dot.wi.gov/data/c3d-intrfc/c3d-intrfc-data-c3d16.zip
http://c3dkb.dot.wi.gov/video/c3d-intrfc/c3d-intrfc-intro-02.mp4
http://c3dkb.dot.wi.gov/video/c3d-intrfc/c3d-intrfc-intro-01.mp4
http://c3dkb.dot.wi.gov/video/c3d-intrfc/c3d-intrfc-intro-01.mp4

c3d-intrfc-intro-05.mp4 2:54

For typed versions of commands
¢ Input settings

o Palette can be docked at the top or the bottom of screen

o Palette can be moved to another screen
« View and cycle through previous commands
e Transparency

Status bar (Icons)

c3d-intrfc-intro-06.mp4 2:43

e Icons...
o Function Key Alternatives
o Customization

Drawing scale

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectiD\BaseData\Mapping\ExistSurface.dwg

c3d-intrfc-intro-07.mp4 1:33

e Alwaysdrawatl1” =1"
» Drawing Scale controls size of text
« And space between section views in array

Ribbons and tabs
Last updated: 2017-12-01

Total video time: 5:56

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg

c3d-intrfc-rbn-01.mp4 5:56

Tabs for grouping of command panels

Home, Insert, Annotate, Modify, Analyze, View, Output, Survey, ...

Minimize Arrow icon

Ribbons and tabs
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Toolspace

o Minimize to Panel Buttons
e Minimize to Panel Tiles

e Minimize to Tabs

o Show Full Ribbon

Contextual Ribbons

o Specific to selected object
o Launchpad commands for selected object

Panels for grouping of similar command icons Icons for starting commands
Panel Pull-downs for less frequently used commands

Panels can be dragged off ribbons and placed back.

Toolspace

Last updated: 2017-12-01

Total video time: 25:32

Toolspace tabs

c3d-intrfc-tlspc-01.mp4 3:21

e Prospector
o Settings

o Survey

o Toolbox

Preview window
Active Drawing View
Master View

Drawing objects access & data shortcuts

c3d-intrfc-tlspc-02.mp4 5:15

Drawing objects

¢ Points
e Point Groups
o Point Clouds
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Surfaces

Alignments (Profiles and Sections)
Sites (Grading and Parcels)
Catchments

Pipe Networks (including Interference objects)
Pressure Networks

Corridors

Assemblies

Intersections

Survey

View Frame Groups

Data Shortcuts

Surfaces

Alignments (and Profiles)
Pipe Networks

Pressure Networks

View Frame Groups

Active Drawing View/MasterView

c3d-intrfc-tlspc-03.mp4 3:07

Master view

Active Drawing Settings View
Active Drawing Labels Only View
Labels Only View

Object Style Defaults

c3d-intrfc-tlspc-04.mp4 2:24

Managing objects

Right-click on object names for Properties or Edit Current Style

Styles for each object

Object styles

Label styles

Table styles

Commands

Other settings - criteria or rules

Toolspace
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Toolspace

Setting default styles

 Right-click on object collection name (header)
o Edit Feature Settings
» Drawing Settings and Object Defaults

Command Settings

c3d-intrfc-tlspc-05.mp4 4:35

Commands

o Macros for creation settings
o Edit Command Settings

Overall drawing settings

« Right-click on drawing name > Edit drawing settings
o Units and Zone (coordinates)
o WisDOT specific coordinate systems
Transformation (coordinates)
Object Layer defaults
Abbreviations (for labels)
Ambient Settings (drawing settings)

o

[¢]

o

[¢]

Survey database access

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg

c3d-intrfc-tlspc-06.mp4 4:16

o External to any drawing
« Survey Databases (per project)
o Equipment Database
o Survey equipment data to aid analysis
o Figure Prefix Database
o Point codes that have linework
o Manages the linework style, layer
o Linework Code Sets
o Field codes that start linework

Toolbox
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http://c3dkb.dot.wi.gov/video/c3d-intrfc/c3d-intrfc-tlspc-05.mp4
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Command shortcuts and hotkeys

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectiD\Design\Corridors\Corridor-STH25-4thAve.dwg

c3d-intrfc-tlspc-07.mp4 2:31

Toolbox- extra functionality

e Report Manager
o Subscription Extension Manager
o Miscellaneous Utilities
o WisDOT Toolbox
o WisDOT Macros
e WisDOT Reports
¢ Survey File Conversion
e Productivity Packs
o Autodesk Labs tools (extensions)

To access tools

« Right-click and choose Execute

Command shortcuts and hotkeys
Last updated: 2017-12-01

Total video time: 9:27

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg

c3d-intrfc-cmnd-shrtct-htky-01.mp4 9:27

All commands have a typed alternative

Some typed commands are quicker than switching ribbon tabs

-@: Tip: This is not a comprehensive list — just some helpful ones

Hotkeys

= Exit a command
= Enter

= Opens Help to topic you are working with

= Expands command line to a window
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Basic mouse operations

= OSNAPS toggle

[Shift + Right-Click— Temporary OSNAP Overrides

[Shift + Spacebar] = selection cycling

[Ctrl + Left-cliclﬂselect for some labels

Ctrl + 9= toggles Command Line palette

Ctrl + 3|= toggles tool palettes

Command line commands

Z ENTER E ENTER = Zoom Extent (“Fit View”)
Z ENTER ENTER = "real-time" zoom

P ENTER = Pan

DELETE = Erase

E = Erase

PL for polyline

PEfor polyline edit

DI for Distance command (slightly different than ribbon version)
FILEDIA, setting should =1

CMDDIA, setting, should =1
GEOMARKERVISIBLITY =0

OSNAPZ = if 1 then snaps to 3D objects (x/y/z), if 0 then snaps to X/Y but ignores elevation z
OPTIONS = opens OPTIONS dialog box

XREF = opens Xreference manager dialog box
OOPS = Brings back last deleted selection

REA = Regenerates graphics

Basic mouse operations

Last updated: 2017-12-01

Total video time: 4:56
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Steering wheel control

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg

c3d-intrfc-basc-mous-01.mp4 4:56

Exercise file: STH25-XS.dwg

Three-button wheel mouse

= select
Right-click| = context menus

Wheel operation

e Roll forward/backward = zoom in/out
o Click wheel = pan
o Double-click wheel = zoom extents

Keyboard & Mouse clicks

[Shift] + [Right-cliclﬂ = Temporary OSNAPS menu

[shift] + Wwheel-button] = Orbit
+for some objects allows individual label editing
+ = remove from selection set

MBUTTONPAN

e =1, pan
e =0, Temporary OSNAP menu

Options > User Preference tab > Right-click Customization button = Right-click cus-
tomization

Context sensitive

Repeat Last command
Steering wheel control
Last updated: 2017-12-01

Total video time: 3:10

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg
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Status bar

c3d-intrfc-strng-whl-01.mp4 3:10

Navigation controls that follow your cursor
Sections of the wheel do different tasks

e ZOOM
e Pan

e Orbit
o Center

Open through the Navigation Bar

Different sized steering wheels depending on your preference
Set pivot point for orbits

Status bar

Last updated: 2017-12-01

Total video time: 8:31

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS.dwg

c3d-intrfc-status-bar-01.mp4 8:31

Status bar

e lcons...
o Function Key Alternatives
« Right-Click Settings

Status bar keys

o Constraints |Ctrl+Shift+l
e Snap/Grid
o Ortho Snap
o Polar Track
« OSNAP[F3

« 3D OSNAP

o Object Snap Tracking
« Dynamic UCS

e Dynamic Input
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o Lineweight
e Transparency

o Quick Properties |Ctrl+Shift+P
« Selection Cycling
o Annotation objects

File open/save/new
Last updated: 2017-12-01

Total video time: 5:32

c3d-intrfc-fil-opn-sav-new-01.mp4 5:32

All new files start with a “template” (.DWT) file

DWT brings settings into new drawings

Similar to “seed” files

AutoCAD settings like text styles, linestyles, etc.

Civil 3D specific object and label styles

WisDOT provides four Startup templates for new drawings

o wisdotl6.dwt

o wisdot16-county-map-import.dwt
o wisdot16-plat.dwt

o wisdotl6-survey.dwt

Use the New command

Application Menu Browser

Browser starts at DWT location

Browse and choose the appropriate template
4. Save the new DWG in location and with name

wnN e

QNEWcommand

e In Quick Access Toolbar
o Begins file with default template

File open/save/new

Default Template is set at Options > Files > Template Settings > Default Template File Name

for QNEW

WisDOT Sheets ribbon tab
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File/model/layout tabs

o Startup Templates in tool palette
o Sheet Templates in tool palette

WisDOT Standards ribbon tab

o Startup Templates in tool palette
WisDOT Design ribbon tab

o Startup Templates in tool palette
File/model/layout tabs
Last updated: 2012-09-01
Total video time: 5:32

Exercise files: c3d-intrfc-data-C3D12.zip

File, model & layout tabs

c3d-intrfc-fil-mdl-lyout-01.mp4 5:32

Exercise file: 123456789 _2.dwg
File tabs

Display current files open
Turning on/off file tabs

o Right click in modelspace Options > Display tab

o check or uncheck Display File Tabs

Right click on file tab to:

o New... Open... Save Save as... Save All

o Close Close All Close All other drawings
o Copy full file path

e Open File Location

Layout tabs include:
For plotting to scale

o The printable area of the paper
o Titleblock information
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Modelspace viewports

 Viewport(s) to display portions of modelspace
Turning on layout tabs

¢ Right click in modelspace Options > Display tab>

o Check or uncheck Display Layout Tabs

o Right-click on model button
e Choose Display...

Paperspace

o Titleblock
o Dimensions and labels (ACAD labels)

Viewports

o When viewport is selected, viewport scale pop-up menu is available
o Regen after changing the scale
o As many viewports as you need
o Can be any shape that you need

Modelspace viewports
Last updated: 2017-12-01

Total video time: 5:46

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectiD\Design\Corridors\Corridor-STH25-4thAve.dwg

c3d-intrfc-mdlspc-vwprt-01.mp4 5:46

Exercise file: Corridor-STH25-4thAve.dwg

Divide screen into real-time windows

Individual zoom and pan control

Objects in different areas can be seen together (in context)
Named Views

Configuring the screen

o Corridor Section Editor is automated configuration
o Manual configuration = View tab > Model Viewport panel > Set Viewports
e “In-canvas” controls, minus sign
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Xreference

Join Viewports

Xreference
Last updated: 2017-12-01

Total video time: 11:10

Exercise files: c3d-intrfc-data-c3d16.zip

Xreference overview part 1

c3d-intrfc-xref-01.mp4 4:44

Exercise files: ProjectiID\BaseData\Mapping\ExistSurface.dwg, Pro-
jectiD\BaseData\Mapping\Uti-Ex.dwg.

For bringing drawings behind design drawings

Reduces design drawing size

“Overlays” DWG files

“Underlays” DGN files

Attaches Images

Can be Unloaded or Detached

Binding brings the XREF into the current file

Insert tab > References panel > Attach (or type XREF)
Identify file type to attach

[ DWG
o« DGN
o PDF

e Image

Attachment dialog
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Xreference

A Attach External Reference | x|
Name: | e v Browse...
Preview Scale Path type
__| Specify On-screen
% Ty oo Relative path w
Y o0
Rotation
Z 1m | | Specify On-screen
[ Uniform Scala
Angle: 00000
Insertion point
[] Specty On-acreen
Black Lint
X |pop
Reference Type ; T Uritless
) Atachmert (®) Overlay i
Z om Factor: | 1.0000
Locals usng Geographic Deta

o Location, Rotation, Scale (similar to a block)
o Path Type: Relative path
o Attachment versus Overlay

° Warning: unless told (for good reason) to do otherwise, references should
always be overlays and they should always be relative. Overlays prevent cir-
cular references from happening and relative path allows for project copying
and moving and keeping xrefs intact.

Xreference overview part 2

c3d-intrfc-xref-02.mp4 6:26

Exercise file: ProjectID\BaseData\Mapping\Topo-Ex.dwg .
External Reference Manager

o Select Xref in model space xref contextual ribbon> options panel> external references
o External references options

You can...

o label Civil 3D objects

o sample data for sections

o draft in relation to those referenced files

 unload

o snap to Xref'd drawing entities

o add data from references into design drawing if needed
o Bind, for the entire file
o NCOPY, for individual entities (not Civil 3D objects)

Reference fading control in Insert tab > Reference Panel pull-down
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Data shortcuts

Data shortcuts
Last updated: 2017-12-01

Total video time: 11:10

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectiD\Design\Corridors\Corridor-STH25-4thAve.dwg

ProjectiD\BaseData\Mapping\ExistSurface.dwg
Overview

c3d-intrfc-data-shrtct-01.mp4 2:33

Exercise file: Existing Surface.dwg
Provides selective object data for use in other files

o surfaces

e alignments

o profiles

e pipe networks

e pressure networks
o view frame groups

Files must be attached to a “project”

Object geometry is in one file, can be referenced into many other files. Allows for different
styles to be applied to the same object in different references.

Data References can be used simultaneously
Control/distribution of geometry held in XML file

Data shortcut folder relationship

c3d-intrfc-data-shrtct-02.mp4 3:00

Working Folder = Path where projects are stored (level above project folders)

Project Folder = in working folder path where project files are stored

o

_shortcut” folder = inside Project folder, where actual data shortcuts reside
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Xreference vs data shortcut concepts

e The data is in XML format
o DO NOT go in here — this is for Civil 3D to access/manage

If a project is moved, these locations are relative.

Data shortcut process

c3d-intrfc-data-shrtct-03.mp4 5:36

1. Right-click on Data Shortcuts > Set Working Folder
2. Right-click on Data Shortcuts > New (or Set) Project Folder
3. Right-click on Data Shortcuts > Create Data Shortcuts

Now that project path and folder are established, this step is repeated throughout project.
Xreference vs data shortcut concepts
Last updated: 2017-12-01

Total video time: 4:14

Exercise files: c3d-intrfc-data-c3d16.zip

ProjectID\SheetsPlan\STH25-XS_2016.dwg

ProjectID\Design\AliProfs\AliProf4thSt-Best-Fit.dwg

Concepts

c3d-intrfc-xref-vs-data-shrtct-01.mp4 4:14

XREFS

o Connects to an entire file, then items can be filtered out by layer
« Intended for items that you cannot data shortcut (acad objects, and a few civil 3d
objects, corridors most notably)

Data shortcuts

o Connects to individual objects

« Intelligent data remains intact through connection (example: you can get station offset
of an alignment through a data shortcut, but not an xref)

« Styles can be different per connection (you cover this well)

0 Info: In general, you should use the data connection intended for the object (i.e.
use data shortcut for those objects, xref for others). The reverse is also true. You
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Inquiry tools

o should generally not XREF objects that can have a data shortcut. If you happen to
XREF a file that has connections to data shortcut objects, you can either remove
the data shortcut or freeze the layer of the data shortcut object in the XREF. Classic
example here is XREF topo and there's a DS to an alignment. That alignment will
show up static and cannot be styled or queried. It's better to freeze the ali out of the
xref and data shortcut it.

Both tools for referencing data in different ways

o Data Shortcuts are more Civil 3D specific.
o XREFs are “generally” more AutoCAD entities.
o Civil 3D Objects will Xref and are usable

Data shortcuts usage

o When you need data from surface, alignment, profile or pipes
o View Frames for plan and profile sheets

o When object interaction is needed

o Alignment (for sample line creation)

XREFS usage

o Background information
o Just for labeling, but not for interaction with other objects
o Everything else, especially the corridor

Inquiry tools
Last updated: 2017-12-01

Total video time: 3:15

c3d-intrfc-ingry-01.mp4 3:15

For reporting data from Civil 3D objects
Analyze tab > Inquiry panel

Fill in a field or two to report data

Types of Inquiries:

e Point

o Surface

o Alignment

o Profile and Profile View
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WisDOT tool palettes

e Section and Section View
e Corridor Sections

WisDOT tool palettes

Last updated: 2016-11-30

Total video time: mm:ss
c3d-intrfc-wisdot-tool-paltt-01.mp4 2:30

Civil 3D 2016 — WisDOT configuration
Last updated: 2016-03-09

Total video time: 09:08

acad-C3D2016-cnfg.mp4 9:08

WisDOT drawing startup templates

A startup template is a file with a .dwt extension that is used as the base to create a Civil 3D
drawing file. WisDOT provides four startup templates to use depending on the content and
workflow of the drawing being created. A WisDOT Civil 3D drawing should be created using a
WisDOT startup template. These four startup templates do not have any objects within the
model or layout drawing spaces.

There are a few additional sheet production templates that are designated as stand-alone lay-
out templates. These consist of Title Sheets and Speed Sheet templates for typical details or typ-
ical sections. Drawings created for these purposes do not require beginning the drawing with
one of the four startup templates. These templates do contain layout objects and/or some
model space objects.

WisDOT has reconfigured the drawing startup templates for 2016 to contain only objects and
components that are being used in the drawing settings, Civil 3D styles, and annotation ele-
ments of the startup template. These templates are lighter and do not require any type of
purge to remove extra items such as layers, linetypes, blocks and fonts. The “extra” com-
ponents, along with all the parts and pieces that make up the templates are provided in a Tool
Palette library accessible through the WisDOT ribbons. These Tool Palettes are the backbone
for maintaining and delivering WisDOT standards and design and production components.

The startup templates for WisDOT Civil 3D 2016 can be found in
C:\WisDOT\Stnd\C3d2016\StartupTemplates, and can be accessed from any of the WisDOT
ribbons on the Startup panel which opens the Startup Template palette.
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TOOL PALETTES - ALL PALETTES
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wisdot16.dwt

Used as the startup template for most design and production drawings.
wisdot16-plat.dwt

Used as the startup template for creating plat drawings.
wisdot16-survey.dwt

Used as the startup template for survey drawings. This template can also be used as a sec-
ondary template that can be imported into a drawing that was started with the wisdot16.dwt
template.

wisdot16-mapping.dwt
Used only for mapping conversion.
WisDOT standard configuration components

In Civil 3D 2016, WisDOT standards design and production components have been divided into
object groups. The raw component files can be found in C:\WisDOT\Stnd\C3d2016\Com-
ponents, all of these components can be accessed by the use of a ribbon and specific palettes.

Raw component elements are organized in the following folders:

Assemblies

Reference files for all WisDOT custom assemblies accessible on palettes. Assembly help files.
Blocks

Collection of WisDOT marker symbol blocks, parametric blocks, and all other blocks used in the

startup or sheet templates or organized on palettes.
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Dimensions

Reference drawing of WisDOT standard dimension styles accessible on palettes. Reference
drawing of WisDOT standard multi-leader styles accessible on palettes.

Fonts

Collection of legacy WisDOT font files and a reference drawing of WisDOT text styles accessible
on palettes.

Layers

Reference drawing of all WisDOT layers accessible on palettes. Layer state and layer filter files.
Plot style insert configuration file.

Linetype

Reference drawing of WisDOT standard linetypes accessible on palettes.
Reports

Collection of report reference files and style sheets.

SheetSets

Collection of sheet set files for standard WisDOT plan sheets.
SheetTemplates

Reference drawings of WisDOT sheet layout templates accessible on palettes.
Support

Reference shape files and pattern files to support the WisDOT templates, hatches, and line-
types.

The WisDOT Civil 3D 2016 user interface

WisDOT standards, custom components and tools are included on ribbons which deliver custom
palettes into the tool palette interface. There are four separate ribbon tabs:

e WisDOT Standards
e WisDOT Design

e WisDOT Sheets

e WisDOT Tools
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Each of these ribbons is divided into panels and each ribbon has a Tools and a Startup panel as
well as ribbon-specific panels.

The Tools panel on each ribbon consists of:

« Palettes ON/OFF tool which turns the display of the Tool Palette on and off.

e WisDOT Support/Training tool which opens the WisDOT Civil 3D Environment Dialog.

« A Tools drop down option that contains the WisDOT Network/Local Config Switch tool
and the Refresh/Configure System Profile tool

All of the buttons on the WisDOT ribbons that are provided to access palettes will change the
palette regardless of whether the tool palettes are being displayed, but will not automatically
display the palettes if the palettes are turned off. Use the Palettes ON/OFF tool to change the
display mode.

77

Palettes  WisDOT Support

OM/OFF & Training
Toels = ¥

1 WsDOT Network/Local Config Svitch
A Refresh [ Configure System Profie

= Tiostls

The Startup panel on each of the ribbons consists of:
o Startup Templates tool to access the drawing startup templates palette.

Startup
Templates

Startup

User interface best practices

The Civil 3D 2016 configuration provides many palettes and many options to switch between
these palettes rapidly.

Palette Best performance

For best performance when using the ribbon tools to change palettes, whether docked or float-
ing, keep the tool palette dialog in its expanded mode. Do not use the hide or auto-hide
feature.
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| BZ] TOOL PALETTES - ALL PALETTES

This is a best practice suggestion. You may use the hide or auto-hide feature, but this will result
in longer wait times for the palette to refresh and the palette may “hang” until you exit and re-
select the palette.

A Palettes ON/OFF tool that mimics the hide feature is provided on each WisDOT ribbon as a
quicker alternative.

Palettes
ON/OFF

Civil 3D Startup Setting

The STARTUP system variable controls what tabs are displayed when the application is star-
ted, or when a new drawing is opened. In the WisDOT configuration the Start tab will not dis-
play and the ribbons will be pre-loaded when Civil 3D starts. The WisDOT Civil 3D configuration
will always open with the STARTUP system variable set this way.

WisDOT ribbons
Last updated: 2016-03-11

Total video time: 12:43

c3d-intrfc-wisdot-rbn-01.mp4 12:43

Why WisDOT ribbons and palettes for 2016?
One reason Methods Development has created the ribbons and palettes is to encourage
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WisDOT ribbons

drawings to be PURGED and AUDITED with the confidence that any item can easily be added to
or removed from a drawing.

The widely adhered best practice is to maintain a clean and healthy drawing file by using Purge
and Audit regularly. There is a common misconception that drawings should not be purged
and/or audited. However, there is no reasonable argument against regularly purging and audit-
ing of a drawing file, and we are working to correct this misconception for the rollout of Civil
3D 2016.

When a drawing is not purged or audited, it makes the file more likely to become corrupt and
possibly unrecoverable. Items are purged from a drawing because they are not being consumed
or used in the drawing. For more instructional information about purge, audit and tips on clean-
ing and keeping drawings clean read: Keeping Drawings Clean and Working

To add a purged component into a drawing in Civil 3D 2014 the user has to use Windows
Explorer, copy from another drawing, or use Design Center to find the elements. A con-
siderable amount of all CAE Support problems and complaints about slowness of drawings, app
glitches, and crashes can be traced back to a failure to purge and audit. Out of date items or
objects copied in the wrong manner from other drawings is a bad practice that has lead to
drawing file problems.

In Civil 3D 2016, we have created the ribbons / palettes to introduce an easier, more reliable
process, of adding components into a drawing, whether purged or not. Placing all of the com-
ponents on the palettes allows us to add only the minimum required components to the startup
templates. The startup templates now allow components to be added as needed. This reduces
the number of items that need to be purged and audited from the start.

We are striving to keep the drawings in a clean, purge an audit ready state, with tools to allow
the user easy access to all the latest and greatest component(s), if and when the component(s)
are needed.

Methods Development realizes the components and tool configuration on the palettes will be a
work in progress. We are open to suggestions for the sequence and groups of the items on the
palettes.

Purpose of ribbons

The main purpose of the WisDOT ribbons is to provide an organized way to access palettes,
standards components, and tools needed for specific WisDOT Civil 3D workflows.

Palettes can be accessed from the ribbons to conveniently add WisDOT standards components
into a drawing. The components are developed to adhere to WisDOT FDM guidelines, recom-
mendations, and standard design and production practices, to produce the correct deliverable
output.
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The secondary purpose of the WisDOT ribbons is to provide a common location for delivering
custom macros, custom reports, and custom tools.

_,%;
WisDOT Standards ribbon

The WisDOT Standards ribbon has tools to access the standards components palettes and tools
to add standards components into a drawing.

Tools panel
Palettes ON/OFF Toggles the palette window ON or OFF
Toggle the WisDOT environment dialog
WisDOT Support/Training ON/Off, which has links to the WisDOT help
and training.

Tools panel — drop down

This tool allows the user to switch
WisDOT Network/Local Config between local and network-based work
Switch environment for instances when a user

is not connected to the WisDOT server

This tool will refresh or configure the

Refresh/Configure System Profile
8 y WisDOT system profile

Startup panel

Launches the WisDOT Startup Tem-

Startup Templates
plates palette

Standards Components panel

Adds 2016 WisDOT standard layers into

Add Layers drawing
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Adds 2016 WisDQOT standard symbol

Add Marker Symbols blocks into drawing

Adds 2016 WisDOT standard dimension

Add Dimensions . :
styles into drawing

Adds 2016 WisDOT standard multileader

Add Multi-Leaders . .
styles into drawing

Adds 2016 WisDQOT standard text styles

Add Textstyles ) .
into drawing

Adds 2016 WisDOT standard linetypes

Add Linetypes into drawing

Plot Configuration panel

Launches the WisDOT standard page

Page Setups
& P setups palette

Launches the WisDOT standard layer states

Layer States
palette

Layer States (pull-down) Layer States set and manage tools.

Plot Configuration panel — drop down

This tool sets all layouts in the current draw-

Current Page Setup All :
ing to the current page setup.

WisDOT Design ribbon

The WisDOT Standards ribbon has tools to access the standards components palettes and tools
to add standards components into a drawing.

The Design ribbon a design workflow tools and palettes. The Design Utilities panel has six useful
design tools; Superelevation Design Macro, Extract Corridor Surface Feature Lines, Alignment
Bearing Tip toggle, Swap Parts List Styles, Swap Pipe Network Parts, and Pipe Network Sump
Adjust.
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The Assemblies & Subassemblies panel includes a button to access the Autodesk and WisDOT
subassemblies and assemblies. The Autodesk Palette includes a button to access all available
Autodesk palettes. The Parametric Design panel provides buttons to access the parametric
design block palettes for Beam Guard and Intersections.

Tools panel
Palettes ON/OFF Toggles the palette window ON or OFF
Toggle ON/OFF the WisDOT environment
WisDOT Support/Training dialog which has links to the WisDOT help
and training.

Tool panel — drop down

This tool allows the user to
switch between local and net-
work-based work environment
for instances when a user is not
connected to the WisDOT
server

WisDOT Network/Local Config Switch

This tool will refresh or con-
Refresh/Configure System Profile figure the WisDOT system pro-
file

Startup panel

Launches the WisDOT Drawing Startup Templates

Startup Templates
palette

Design Utilities panel

Updates the superlevation tabular editor

Superelevation Design Macro
P g values to adhere to WisDOT standards

Executes the macro to extract surface
point codes from a corridor surface as
lines, polylines or feature lines. (Hover
over tool on ribbon for more information)

Corridor Surface Feature Lines

Toggles the Alignment Bearing tip On and

Alignment Bearing Tip Off
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Swap Parts List Styles

Swap Pipe Network Part

Pipe Network Sump Adjust

Executes the macro to switch all the style
in a Parts list between design styles and
production styles, with options to switch
styles in existing pipe networks.

Executes the macro that changes the part
type of selected pipes and or structure
within a pipe network.

Executes the macro which make neces-
sary sump adjustments to account for
pipe thicknesses when a sump depth of a
structure is set to zero.

Assemblies & Subassemblies panel

WisDOT/ Civil Imperial

Subassembly Help

Launches the WisDOT Subassem-
blies/Assemblies palettes

Opens the WisDOT subassembly and Assem-
blies help file. Users can look at how the sub-
assemblies work without needing to access
the palette or an assembly in the drawing.

Autodesk panel

Autodesk Palettes

Launches the out-of-the-box Autodesk palettes and
groups.

Parametric Design panel

Beam Guard

Intersection Block

Launches the Beam Guard EATS palette, with para-
metric blocks to assist in beam guard design lay-
out.

Launches the Intersection Layout palette, with
parametric blocks to assist in intersection design
layout.

WisDOT Sheets ribbon
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The concept of the WisDOT Sheets ribbon is to provide a single plan production workflow start-
ing point. This should offer the user the ability to progress through the specific sheet (or group
of sheets) development workflows by selecting the corresponding sheet type button on the
Sheet Creation Components panel of the ribbon to expose the corresponding workflow grouped
palettes.

These palettes are not comprehensive and are a work in progress. Using palettes to deliver
these tools and components allows for more fluid and instant updates and workflow modi-
fications.

Sheet Utilities panel

The Sheet Utilities panel contains a few tools to assist in creating text using the new fonts styles,
and creating Superelevation tables.

Create production ready superelevation tables

Superelevation Tables o .
within the drawing, and or export excel.

Tool to add station, offset information to point

Point Station Offset to UDP i
collections.

Sheet Creation Components panel

Each sheet tool delivers the specific components, objects and commands on a palette that per-
tain to the workflow to develop the sheet. This panel is divided into two sections. On the left
side are the buttons to access the sheet workflow palettes. The right side are the general
AutoCAD component tools.

Title Sheets Access the Title Sheet palette.

This pull down offers access to multiple palettes, and

ull-down
(P ) will show the last palette selected.

Typical Sections, Construction Details, Plan Details, Storm Sewer Plan, Detail Sheets

Quantities Access the Quantities Sheet palette
ROW / Plat Access the ROW / Plat Sheet palette.
Plan / Profile Access the Plan / Profile Sheet palette.
Sign Plates Access the Sign Sheet palette.
Sections Access the Sections Sheet palette.
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Earthwork Access the Title Sheet palette.
Opens a floating dialog to set WisDOT textstyle and or
Set Textstyle & Size text size at any time. To be used in conjunction with
the Mtext and Text commands.

Dimension gallery (pull-

Select a dimension style to make it the current style.
down)

Multileader gallery (pull-
down)

Mtext Multi line text tool.

Dimension tool (pull-
down)

Select a multileader style to make it the current style.

Create dimensions tool.

Mleader Create multileader tool.

Wis-Manage panel
The tools on this panel launch the legacy 2014 Wis-manage palettes.

Plot Configuration panel

Launches the WisDOT standard page setups

Page Setups
8 P palette.

Launches the WisDOT standard layer states

Layer States
palette.

Layer States (pull-down) Layer States set and manage tools.

Plot Configuration panel — drop down

This tool sets all layouts in the current drawing

Current Page Setup All
to the current page setup.

WisDOT Tools ribbon

The WisDOT Tools ribbon has five panels that contain all the macros, reports and tools offered
in the WisDOT Toolbox as well as additional navigation and drawing maintenance tools.
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Navigation Panel

WisDOT ribbons

These tools allow for ease of accessing user-defined model space views between drawings.

Rotate View

Plan View

This tool prompts the user to pick two locations in
modelspace, and uses those to rotate the drawing
view without changing the current UCS. Best practice
for working in modelspace in design drawings is to
keep the UCS set to World to maintain the proper
coordinate system.

This tool will reset the view back to plan view using
the current UCS.

Info: Important: Be sure that your UCS is set to WORLD before you export or
import any model space views.

Export View

Import Views

Delete Views

This tool will prompt the user for a name and location to
save a text file (.txt) and add the information for the cre-
ation of any user-defined model space views in the cur-
rent drawing.

This tool will prompt the user to search for a text file con-
taining previously exported view information and add
the selected views to the current drawing.

Use this tool to delete any user-defined model space
views from the current drawing. The user can delete a
saved view in the drawing by typing the name of one par-
ticular view or when prompted press the enter key to
search for a saved view text file. The tool will delete all
the saved views within the drawing that match those
saved in the text file.

DWG Maintenance Panel

DWG Clean

This tool should be used regularly to keep the drawing
clean. It runs a macro to purge and audit the drawing.
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WisDOT Macros Panel

These are the WisDOT custom macros that are also found on the Toolbox tab on the Toolspace
palette.

WisDOT Reports Panel

These are the WisDOT custom reports that are also found on the Toolbox tab on the Toolspace
palette.

Survey File Conversion Panel

These are the WisDOT and Autodesk conversion macros that are also found on the Toolbox tab
on the Toolspace palette.

Borrowing and returning a Civil 3D license
Last updated: 2017-11-28

Total video time: 1:39

c3d-intrfc-brrw-c3d-lcns-01.mp4 1:39

Borrowing a Civil 3D license

If you borrow a license you are removing it from the network pool of licenses, whether you are
actively using it or not. The license can be borrowed for a limited amount of time, after which it
will automatically be removed from your computer and returned to be available on the net-
work. You can only borrow networked licenses, not stand alone licenses.

In the title bar of the Civil 3D instance click the Help button.

At the bottom of the menu choose About AutoCAD Civil 3D.

In the About dialog, upper right, click Product Information (or Product License Information).
Click Borrow License.

In the Borrow License dialog, in the calendar, select the automatic return date. This date must
be within a length of time set by your administrator.

Click Borrow License.
Click Close in the Borrowed License message.

Returning a borrowed Civil 3D license
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Borrowing and returning a Civil 3D license

Returning a license earlier than the date specified

The options below all have the exact same result. You only need to choose the method that
works for the circumstances you find yourself in.

Returning a license earlier than the date specified, option 1

You can return a license earlier than your chosen automatic return date.

At the beginning of each session of Civil 3D while the license is checked out you should receive
a balloon notification stating that the license is checked out and can be returned early. Click the
Click Here option in this balloon notification.

In the Return Borrowed License dialog click YES to confirm the early return.

| @ Reminder: Borrowed License

Fiid LS in 3 Clys, on 58
1) o loere sarty,

In the License Returned dialog click Close.

Returning a license earlier than the date specified, option 2

If you are not receiving that balloon notification, or you closed it before using the early return
option, but would like to return the license early do the following steps:

In the title bar of the Civil 3D instance select the Help button.

At the bottom of the menu choose About AutoCAD Civil 3D.

In the About dialog, upper right, choose Product Information (or Product License Information).
In the lower left select the Return License button.

In the Return Borrowed License dialog click YES to confirm the early return.

In the License Returned dialog click Close.

Returning a license earlier than the date specified, option 3

If you are not receiving that balloon notification, or you closed it before using the early return
option, but would like to return the license early do the following steps:

In the Status Bar in the lower right of the screen, right-click the License button.
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Click Return license early.

J License Expires Saturday, July 25, 2015

Return License%arly...
License Borrowing Help...

In the Return Borrowed License dialog click YES to confirm the early return.
In the License Returned dialog click Close.

Adding a folder link to a Civil 3D dialog

Last updated: 2017-12-01

Total video time: 1:27

Adding a folder link to a Civil 3D dialog

c3d-intrfc-add-fldr-Ink-to-c3d-dlg-01.mp41:27

Adding a folder shortcut

In the Application Menu, select Open
Browse to the project 12345678 folder

Click the up folder icon to go to the c3d folder above the project folders

In the right-hand window click and drag the c3d folder to the blue shortcut bar and release the
mouse button.

Click on the new c3d shortcut to see the project folders.

In the right-hand window click and drag the 12345678 project folder to the blue shortcut bar
and release the mouse button.

Left click on the new 12345678 shortcut icon.

Click cancel to close the dialog.

Select Yes when prompted to save changes to the Places list.
Removing a folder link from a Civil 3D dialog

In the Quick Access toolbar select Open.
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Civil 3D 2016 — WisDOT configuration

In the Open dialog, left-hand blue Places bar, right-click on the 12345678 folder.
Click Remove.

Confirm you wish to remove the shortcut by clicking Yes.

Click cancel to close the dialog.

Select Yes when prompted to save changes to the Places list.

Civil 3D 2016 — WisDOT configuration

Last updated: 2016-03-09

Total video time: 09:08

acad-C3D2016-cnfg.mp4 9:08

WisDOT drawing startup templates

A startup template is a file with a .dwt extension that is used as the base to create a Civil 3D
drawing file. WisDOT provides four startup templates to use depending on the content and
workflow of the drawing being created. A WisDOT Civil 3D drawing should be created using a
WisDOT startup template. These four startup templates do not have any objects within the
model or layout drawing spaces.

There are a few additional sheet production templates that are designated as stand-alone lay-
out templates. These consist of Title Sheets and Speed Sheet templates for typical details or typ-
ical sections. Drawings created for these purposes do not require beginning the drawing with
one of the four startup templates. These templates do contain layout objects and/or some
model space objects.

WisDOT has reconfigured the drawing startup templates for 2016 to contain only objects and
components that are being used in the drawing settings, Civil 3D styles, and annotation ele-
ments of the startup template. These templates are lighter and do not require any type of
purge to remove extra items such as layers, linetypes, blocks and fonts. The “extra” com-
ponents, along with all the parts and pieces that make up the templates are provided in a Tool
Palette library accessible through the WisDOT ribbons. These Tool Palettes are the backbone
for maintaining and delivering WisDOT standards and design and production components.

The startup templates for WisDOT Civil 3D 2016 can be found in
C:\WisDOT\Stnd\C3d2016\StartupTemplates, and can be accessed from any of the WisDOT
ribbons on the Startup panel which opens the Startup Template palette.
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wisdot16.dwt

Used as the startup template for most design and production drawings.
wisdot16-plat.dwt

Used as the startup template for creating plat drawings.
wisdot16-survey.dwt

Used as the startup template for survey drawings. This template can also be used as a sec-
ondary template that can be imported into a drawing that was started with the wisdot16.dwt
template.

wisdot16-mapping.dwt
Used only for mapping conversion.
WisDOT standard configuration components

In Civil 3D 2016, WisDOT standards design and production components have been divided into
object groups. The raw component files can be found in C:\WisDOT\Stnd\C3d2016\Com-
ponents, all of these components can be accessed by the use of a ribbon and specific palettes.

Raw component elements are organized in the following folders:

Assemblies

Reference files for all WisDOT custom assemblies accessible on palettes. Assembly help files.
Blocks

Collection of WisDOT marker symbol blocks, parametric blocks, and all other blocks used in the

startup or sheet templates or organized on palettes.
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Dimensions

Reference drawing of WisDOT standard dimension styles accessible on palettes. Reference
drawing of WisDOT standard multi-leader styles accessible on palettes.

Fonts

Collection of legacy WisDOT font files and a reference drawing of WisDOT text styles accessible
on palettes.

Layers

Reference drawing of all WisDOT layers accessible on palettes. Layer state and layer filter files.
Plot style insert configuration file.

Linetype

Reference drawing of WisDOT standard linetypes accessible on palettes.
Reports

Collection of report reference files and style sheets.

SheetSets

Collection of sheet set files for standard WisDOT plan sheets.
SheetTemplates

Reference drawings of WisDOT sheet layout templates accessible on palettes.
Support

Reference shape files and pattern files to support the WisDOT templates, hatches, and line-
types.

The WisDOT Civil 3D 2016 user interface

WisDOT standards, custom components and tools are included on ribbons which deliver custom
palettes into the tool palette interface. There are four separate ribbon tabs:

e WisDOT Standards
e WisDOT Design

e WisDOT Sheets

e WisDOT Tools
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Each of these ribbons is divided into panels and each ribbon has a Tools and a Startup panel as
well as ribbon-specific panels.

The Tools panel on each ribbon consists of:

« Palettes ON/OFF tool which turns the display of the Tool Palette on and off.

e WisDOT Support/Training tool which opens the WisDOT Civil 3D Environment Dialog.

« A Tools drop down option that contains the WisDOT Network/Local Config Switch tool
and the Refresh/Configure System Profile tool

All of the buttons on the WisDOT ribbons that are provided to access palettes will change the
palette regardless of whether the tool palettes are being displayed, but will not automatically
display the palettes if the palettes are turned off. Use the Palettes ON/OFF tool to change the
display mode.

77

Palettes  WisDOT Support

OM/OFF & Training
Toels = ¥

1 WsDOT Network/Local Config Svitch
A Refresh [ Configure System Profie

= Tiostls

The Startup panel on each of the ribbons consists of:
o Startup Templates tool to access the drawing startup templates palette.

Startup
Templates

Startup

User interface best practices

The Civil 3D 2016 configuration provides many palettes and many options to switch between
these palettes rapidly.

Palette Best performance

For best performance when using the ribbon tools to change palettes, whether docked or float-
ing, keep the tool palette dialog in its expanded mode. Do not use the hide or auto-hide
feature.
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This is a best practice suggestion. You may use the hide or auto-hide feature, but this will result
in longer wait times for the palette to refresh and the palette may “hang” until you exit and re-
select the palette.

A Palettes ON/OFF tool that mimics the hide feature is provided on each WisDOT ribbon as a
quicker alternative.

Palettes
ON/OFF

Civil 3D Startup Setting

The STARTUP system variable controls what tabs are displayed when the application is star-
ted, or when a new drawing is opened. In the WisDOT configuration the Start tab will not dis-
play and the ribbons will be pre-loaded when Civil 3D starts. The WisDOT Civil 3D configuration
will always open with the STARTUP system variable set this way.
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WisDOT Civil 3D project setup

WisDOT Civil 3D project setup
WisDOT standards — Civil 3D project

Last updated: 2015-01-13
Total video time: 06:05

WisDOT standards — Civil 3D project

prj-wisdot-stnd-c3d-prj-01.mp4 6:05

Why project folder structure is important

Connectivity of referenced data, for data shortcut references and external references (XREF)
Project consistency. The ability to find files based on the type of data.

Project portability. The ability to move a project internally, or externally, and maintain the con-
nectivity and file locations.

How project folder structure is created

Use the data shortcut project creation tools.

o All projects will need data shortcuts
o The data shortcuts project creation lends itself well to the WisDOT workflow.

Use the folder structure at C:\Civil 3D Project Templates\WisDOTProjectTemplate

A look at the project folder structure

The top level of the project folders should not change.

_Shortcuts

I BaseData

I ConstData
Design

k. Metadata

L. RW

I SheetsOther

I SheetsPlan

Underneath that top level folders can be added.

Standard folders should never be deleted, removed or moved.
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Wisconsin coordinate system settings in Civil 3D

Steps to create the project folder structure

1.
2.
3.

Set the data shortcut working folder to the c3d folder
Create a new project folder
Use the WisDOTProjectTemplate

[o Requirement: Reference FDM 15-5-3, Att 3.1 for file naming and locations

Wisconsin coordinate system settings in Civil 3D

Last updated: 2017-06-28

o Warning: A known issue has been identified related to Wisconsin county coordin-
ate projections. Please review Wisconsin coordinate projection issue - XML/SDB
and Wisconsin coordinate projection issue - SDB/DWG for more information.

Wisconsin coordinate systems available in Civil 3D

SPCS - State Plane Coordinate System — FDM 9-20-26 Developed nationally by the US
Coast and Geodetic Survey in the 1930s. Wisconsin has three state plane zones North,
Central and South that follow county lines.

WCCS — Wisconsin County Coordinate System — FDM 9-20-27 Developed in 1993 by
WisDOT. Achieved design goal of minimal distortion between grid (map) and ground dis-
tances by creating individualized ellipsoids for every county.

WISCRS — Wisconsin Coordinate Reference System — FDM 9-20-28 Developed in 2006.
Design goal is to arrive at the same WCCS coordinate while utilizing one nationally recog-
nized ellipsoid, making it easier for vendors to include Wisconsin county coordinates in
their software and equipment. For all counties except Jackson County, WCCS and WISCRS
coordinates will essentially be the same for a given point.

WTM - Wisconsin Transverse Mercator — FDM 9-20-25.3.1 Developed by the Wisconsin
DNR in the 1980s. The Universal Transverse Mercator used by the Department of
Defense divided Wisconsin almost equally into two zones down the 90 degree west lon-
gitude line. The WTM is centered on the 90 degree longitude line and allows Wisconsin
to be covered by one WTM zone rather than two UTM zones.

Updates to coordinate data available in Civil 3D for Wisconsin

Previously there were two Wisconsin coordinate systems shown in Civil 3D in the USA,
Wisconsin category. For example, the two coordinate systems listed for Adams county

were:
e Wisconsin Adams, US FT (or use HARN/WI.AdamsWI-F)
o Wisconsin County Systems: Adams County, US Foot
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Comment: Both of these systems are for WCCS and WISCRS were not available to
choose from.

o WisDOT also provided multiple coordinate system categories that titled "WisDOT<Hor-
izDatum>-<VertDatum>". These categories and coordinate systems have been moved to
an "obsolete" category and replaced with a simplified category called "WisDOT".

o The format of the coordinate naming convention and example is shown below:

Horizontal (Horizontal

Coordinate .
Svstem Datum Adjustment
y Year Year)

Wi .

SPCS ISCONSIN -\ AD83 (1991) USE
Central

WCCS Adams NADS3 (1991) USF

WISCRS Adams NAD8&3 (1991) USF

WTM Yes NADS83 (1991) USF

Units

USF = US Survey Foot
M = Meters
Selecting the coordinate system for the dwg file

The coordinate system used to collect the survey data should be obtained from the surveyor or
WisDOT Survey Data Coordinator. Review the Form DT1773 Geodetic Reference Docu-
mentation with the Survey Data Coordinator. It is encouraged that new projects are surveyed in
WISCRS. It is required that WISCRS coordinates are used for Jackson County.

Drawing Settings

The coordinate system is assigned in the Drawing Settings. The Drawing Setting can be
accessed using either of the menus below.
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Categories

In the Coordinate System Library, categories group related coordinate systems.
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.%Dr.nwtheﬂilgs-Dm’ngl '::@
Units and Zone Trransformation "lDbject Layers "|Abbreuiations H|Ambient Settings "
Drawing units: Imperial to Metric conversion; Scale;
[Feet vJ [US Survey Foot(39.37 Inches per Meter) vI [1' =40 -
Angular units: [T] 5cale objects inserted from other drawings Custom scale:
[Degrees - | [¥] Set AutoCAD variables to match 40
Zone
Categories: [No Datum, No Projection "]

[ Do Not Use LSA, West Virginia

J5A, Wisconsin

Available coordinate systems:

USA, Wyoming
USA, Major Lakes
UsA, Administration

Selected coordinate system code:

Uruguay
Descrintian: USSR, Former Territories
ST e Uzbekistan
Mo Datum, Mo Projection Vanuatu
Venezuela
Projection: Vietnam
S Windward Islands
Unknown projection Veren
: Zaire-Congo
Lo Zambia
Unknown Datum Zimbabwe
Africa

Europe, EDS0, 1937, and ETRS89 Datums
South America, PSAD 56, SA 1969 and SIRGAS Datums
LM, International Ellipseid (Mo datum)
UTM, WGST2 Datum

|LTM, WS84 Datum

LTM, MAD27 Datum

UM, NADS3 Datum

LUTM, HPGN Datum

World/Continental

Obsolete Coordinate Systems

Test Only

Arbitrary X-Y Coordinate Systems

NisDOT

TT1

Use Coaordinate Systems

inthe "WisDOT" category

T

In order to maintain legacy coordinate information in the Autodesk products the previous Wis-
consin county coordinates could not be renamed. The Wisconsin coordinates under the category
USA Wisconsin will still be available however only the coordinates under the WisDOT category
should be used. The coordinates in the WisDOT category are only available by downloading the
information from Wisconsin DOT and will not be offered in the out-of-the-box software offered
by Autodesk. WisDOT employees do not need to download the coordinate systems. They are
automatically loaded on WisDOT computers

1. Select the WisDOT category.

2. Next select the coordinate system used for the project.
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4. Drawing Settings - Drawing1 o= e
Units and Zone lTransformaﬁon H|Dbjen:t Layers m&bbreviaﬁons ﬂ|.ﬁ.mbient Settings "
Drawing units: Imperial to Metric conversion: Scale:
[Feet '] US Survey Foot{39.37 Inches per Meter) 15=40 -
Angular units: [] 5cale objects inserted from ather drawings Custom scale:
[Degrees v] Set AutoCAD variables to match 40
Zone
Categories: WisDOT =

Available coordinate systems:

SCRS-Adams MAD 83 (1991)-USF -

Selected coordinate system code:  WISCRS-admHE391USF

Description:

WISCRS-Adams NAD 83 (1991)-USF
Projection:

™

Datum:
HARMMIT

[ OK ] I Cancel l [ Apply I I Help

3. @after the coordinate system has been selected.
Frequently Asked Questions (FAQ)
Can | select the coordinates for multiple files at once?

To set a coordinate system use the Set Coordinate System — Multiple DWGs macro found in the
Toolbox tab of the Toolspace under WisDOT Macros. This tool can be used for a single drawing
or multiple drawings.

[o Info: The macro cannot be used on a drawing that is currently open.

1. Close the target drawing(s) if currently open.
2. Execute the Set Coordinate System — Multiple DWGs macro.
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a9
£ [T Reports Manager
£ 8 Subscription Extension Manager
8 Miscellansous Utilities
& WisDOT Toolbox
X WisDOT Macros
e Exaract Coridor Surface Featue Lines
LB X < Conoriinate Systern - Multiple DT
& Point-Station-Ofset to UDP
A Points To Surfsce Compariion
K SRV 1o PNTFLT
Jk Station-Oféset-Elevation Import
e superelevation Design Macro
K Swap Pipe Network Parts
K Biack Index Tool
e Detign Swrface Data Extracior
& (1 wisDOT Reports
# B Survey File Comversion

3. Browse to the drawing(s) by clicking Add...
4. Select a county from the list in the dialog box and select the datum.
5. |Process All|to set the coordinate system.
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s =0

5 Set WisDOT Coordinate System [T =S

Select Files
Mate: anly Civil 30 2014/2016 formated files will be proceszsed

o Add... Select Al Select Mone Remowve...

Select Coordinate System

Categon: [WisDOT = ’o
Avallable coordinate spstems:
WISCRS-Adams MAD 23 (1931)}USF o -

Selected coordinate spstern code:  WISCRS-admH2391USF

D escription;
WISCRS-Adams NAD 83 {1551)}-USF

o [ Frocess All ] [ Frocess Selected ]l[ E xit

What should | do with my existing project?

Check with the Region Survey Data Coordinator to verify that the correct coordinate system has
been applied to the drawing. Changing the coordinate system in Civil 3D will not affect the
drawing itself but may cause errors to referenced aerial photos, GIS information, or survey data-
base data that are based on a different coordinate system.

Is the survey information drawn differently for the adjustment years?

The horizontal datum versions for NAD 83 include (1986), (1991), (1997), (2007) and (2011).
The differences are fundamentally a result of upgrades and enhancements in technology, sur-
veying methodologies and computing power. In addition, as the Wisconsin Height Modern-
ization program has worked its way around the state, additional measurements (horizontal and
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vertical) to survey stations has added more data to further refine the previously published
coordinates. There is no direct mathematical relationship between NAD83 adjustment years.
Therefore, any change in coordinate values due to a change in adjustment year should be
handled by the Region Survey Data Coordinator outside of Civil 3D.

Civil 3D reflects what is imported in the survey database, and if another coordinate system is
needed by Civil 3D, then the survey data coordinator should transform the data.

Civil 3D is a design tool and should not be considered a survey adjustment tool. Any questions or
concerns regarding the project datum and adjustment should be addressed to the Region Sur-
vey Data Coordinator. Any changes to the project survey datum and adjustment should be over-
seen by the Region Survey Data Coordinator.

Should I translate my survey data to a newer projection?

No. Transforming a project to another coordinate system is reserved for the Survey Data
Coordinator and should not be done by the engineer/designer. If survey data is collected based
on the NAD 83 (2011) coordinates and saved to a survey database, then the project is in NAD 83
(2011) coordinates. Civil 3D projects are a Cartesian plane based on what the survey database
tells the project the coordinates are. The adjustment year in the coordinate name does not
include any additional information that will allow Civil 3D to translate coordinates between
adjustment years. Only one adjustment year is provided in the "WisDOT" category.

Civil 3D reflects what is imported in the survey database, and if another coordinate system is
needed by Civil 3D, then the survey data coordinator should transform the data.

What is the difference between WCCS and WISCRS?

In general WCCS is based on a local ellipsoid (the reference surface) for each county whereas
WISCRS uses GRS 80 as the single reference ellipsoid for all individual coordinate systems.

Horizontal differences

Except for Jackson County, there is negligible difference between WCCS coordinates and
WISCRS coordinates. The goal of the WISCRS system is to replicate WCCS coordinates (from
lat/long) using a ‘simpler’ mathematical method. The vast majority of ‘differences’ between
WCCS and WISCRS (over 97%) are less than 3 mm. There are no differences of over 5mm
(0.016’). Jackson County WISCRS (Transverse Mercator) is a completely different projection
than WCCS (Lambert Conformal Conic), so the user will get radically different coordinates from
the same lat/long.

Vertical differences

There is no difference in elevations between WCCS and WISCRS. It is a horizontal system only.
See Version updates for elevation version updates from NGS.
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What coordinate system should | use for Jackson County?

Please note that only the WISCRS Jackson County coordinate projection is to be used for new
DOT projects. Do not use the WCCS Jackson County coordinate system for new projects. The
WCCS-Jackson County coordinates have been retained for legacy projects. Refer to FDM 9-20-
28 Wisconsin Coordinate Reference System for more information.

What happens if you share a dwg with the DOT custom coordinate naming convention assigned to it and the receiv-
ing party does not have the DOT files installed?

The receiving party would not be able to convert the file to another coordinate system. The
data will still be valid and be placed in the correct location.

Resources:

FDM Section 9-20 Spatial Reference Systems

Wisconsin State Cartographer’s Office — Coordinate Reference Systems

Data shortcut best practices

Last updated: 2015-04-17
Migrating a project from Civil 3D 2012 to Civil 3D 2014

When migrating a project from Civil 3D version 2012 to version 2014 it is very important that
you

Warnings:
1. DO NOT do anything else with the project files other than migration.
2. DO NOT move files.
3. DO NOT copy files.
4. DO NOT rename files or objects within the files. If there is a problem with data
shortcuts while migrating a project we do not want to add variables to complicate
troubleshooting.

Follow the How to Re-path all subassemblies within project corridor drawings and Project draw-
ing migration Civil 3D 2012 to 2014 sections for the proper process to migrate your project
drawings. If this process is followed, the data shortcuts will be migrated properly as well.

o Warning: DO NOT perform a SAVE AS command within the data shortcut editor in
an attempt to migrate the data shortcuts to the new version. This will create a copy
of all of the XML files for the data shortcuts which can create a problem. This will
happen automatically when the above steps are followed.

Moving a project location
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Data shortcut best practices

When moving a project location on the network drive you should move the ENTIRE project
folder. This will ensure that all of the data shortcuts and their references will follow the relative
paths of the moved data shortcut XML files.

Next, open the data shortcut editor from the start menu, and navigate to the project shortcut
folder. Perform a Find and Replace command on the paths in order to re-path them to the new
data shortcut folder location.

Renaming or moving individual project files

Best practice for renaming or moving project files is not to do it at all, but in the event that it
must be done you must first validate your data shortcuts after renaming or moving a file.

Once the data shortcut list has been validated you must synchronize the references in any files
which are consuming the data shortcuts coming from the file which was renamed or moved.
DO NOT wait on validating the data shortcuts when these types of changes are made. It will
cause problems downstream such as data shortcut duplications and general confusion among
team members.

It is also good practice to inform all team members of such a change so they are aware of it.
Renaming individual drawing objects

The same practices should be applied to this type of project change as outlined in the above sec-
tion for renaming or moving individual project files.

Incorporating external drawings into a project

o Warning: When incorporating drawings from an external consultant copy over
ONLY the drawings. DO NOT copy over any of the shortcut folders nor any of the
XML files contained therein.

If these files are replacing existing project files then archive the original files, and replace them
in windows explorer with these new external files.

Open these new files, and synchronize references.

Repair all broken references by navigating to the proper source files from your project folder
for each broken reference.

If there were data shortcuts which were created from these external files you will need to recre-
ate these data shortcuts in your project.

Notable difference between Data Shortcuts in Civil 3D 2012 and in Civil 3D 2014

Data references, other than for surfaces, are now saved (cached) directly in the drawing files.
This is a great benefit when sharing files remotely. This eliminates the need to re-route all data
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Project data workflow map

shortcuts to the source files in order to view and use the data as references.

Project data workflow map
Last updated: 2017-01-27

A map of a typical, basic Civil 3D project has been posted here:

wisdot-prjct-data-flo.pdf

It's purpose is to give a visual example of standard files and objects in a Civil 3D project and the
connections between the files.

o The pdf contains the large 48x36 map and 11x17 maps for each orange folder or green
folder if there are no orange subfolders

e The large map is linked to all the 11x17 maps and vice versa. Hover the cursor over the
orange or green folder until it changes, then click on that area

Clicking on the arange folder in the large map will
take you to the 11x17 map for that topic. Select
the same tapic in the 11x17 map to go back to
the large map

v

Rint Top Step 1: Create Rint Surface IH Pipe-Culverts dwg [DT1]
Name: Surf-Rfnt-All-Top.dwg [DT1]

@ @

Edgeline data management

Last updated: 2017-06-06

edgeline-data-mgt.pdf
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Updating settings and styles in production DWG files

The linked PDF shows the relationship among edge line design objects (alignments). Some edge
line objects are used in both design and production workflows, and others are only used in one
capacity or the other.

There are 3 scenarios shown in the map to detail how these objects are used.
Scenario 1 shows this relationship when there is no modeling required.
Scenario 2 shows this relationship when there is one corridor being modeled.

Scenario 3 shows this relationship when there are multiple corridors being modeled.

Updating settings and styles in production DWG files
Last updated: 2015-04-17

Most of the settings and styles that control a DWG file are contained within the file. Updates to
a template file are not automatically brought into existing files. This topic covers the different
methods for updating settings and styles for existing files in Civil 3D.

Civil 3D styles and drawing settings update

Use the import styles tool to update a DWG file's Civil 3D standards with those found in the
latest WisDOT template.

1. Open the dwg file you wish to update in Civil 3D.

2. Manage ribbon > Styles panel > Import

3. Browse to template file containing standards you'd like to apply to the dwg file. In a
standard Windows7 Civil 3D install, WisDOTxx.dwt is found at C:\User-
S\USERNAME\AppData\Local\Autodesk\C3D 2012\enu\Template\USWI. In a standard
WindowsXP Civil 3D install, WisDOTxx.dwt is found at C:\Documents and Set-
tings\USERNAME\Local Settings\Application Data\Autodesk\C3D 2012\enu\Tem-
plate\USWI.
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Source Drawing ar Template:

C:\Users\doth Sh'n,.E\ppData‘n,l_nca.I‘nAutodesk.‘n,CE»D 2012l,enu'|,'l;em|:vla'

rer BOG B R K

(= General

L? Multipurpose Styles

E‘ Marker Style

L'—_'I [§] Feature Line SHL&'S

- 3¢ [] P RDWY Case of Curb >,

# [v] To be added

#- [+] To be updated

&~ [®] Projection Styles

- [#] Code Set Styles
= [7] To be sdded

: '%-" AMG Breakline-BaseCourse

Ega AMG Breakline-Datum

=P [#] AMG Breakline-Pavement

5P [#] AMG Breakline-SelectCrushed
&R [7] AMG Breakline-Top

& [v] Label Styles

- [¢] Point

|| Impart settings

4. In the Import Civil 3D Styles dialog box, you can review new Civil 3D standards that will
be imported. You can also choose to delete standards that are no longer in the WisDOT
template - if they aren't in use in the drawing. You can make modifications to the
import/delete actions if you wish. You can turn on, or off import drawing settings. Details
are available in Civil 3D Help documents.

5. @Save the dwg file.

6. Consider updating AutoCAD standards also.

AutoCAD standards update

Use the import styles tool to update a DWG file's AutoCAD standards with those found in the
latest WisDOT template.

1. Open a new drawing using the template containing the new standards you want applied
to the project dwg file.

2. C3D button > Save As > AutoCAD Drawing Standards. Remember where you save this

DWS file.

Open the dwg file you wish to update.

4. Manage ribbon > CAD Standards panel > Configure

w
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5. In the Configure Standards dialog box, Standards tab, click the | button and browse to
you DWS file.

& Imp:

Source Drawing or Template:

Cx 'U_Isers\doﬂ:Sh'uﬁppData‘ﬂ.oca-l‘lﬁumdesk-‘l,Cf Zbllhenu‘ﬂ;empla'

3 R0 BF BG &3
=- [E] General
=80 Multipurpose Styles
@ Marker Style
- [1] Feature Line Styles
- 3¢ [] P RDWY Case of Curb >,
- [¥] To be added
- [#] To be updated
(- [@] Projection Styles
El- |¢] Code Set Styles

- [¥] To be added.
% AMG Breakline-BaseCourse
‘% AMG Breakline-Datum
% AMG Breakline-Pavernent
‘% AMG Breakline-SelectCrushed
e [7] AMG Breakline-Top
#- [+ Label Styles
- Point

Ir!'!port settings

6. In the Configure Standards dialog box, Plug-Ins tab, select the types of standards you'd
like to update. Usually you'd check all.

r ] ™
g5 Configure Standards ﬁ

Plug-ins used when checking standards: Description:
o Dimension Styles Purposze
g Layers Chechs that names and properties of dimension
AT |5t).f|es in a drawing match those in an associated
] &’ Linetypes standards file.
Ay Text Styles
Version
20
Publisher
Autodesk, Inc.

hittp: /e autodesk com

Check Standards.. | |  Seftings.. OK || Cancel || Hep
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7. Click the [Settings...| button. The settings should look as shown.
r
ﬁ CAD Standards Settings

Motfication settings

(7 Disable standards notifications

i@ Display alet upon standards violation:

(7 Display standards status bar icon

Check Standards settings
[¥] Automatically fic non-standard properties

[¥] Show ignored problems

Prefermed standards file to use for replacements:

| Mone

8. CIick[Check Standards...] button
9. The tool will notify you of DWG layers that are no longer in the DWS standards file. You
can cycle through this by clicking . The layer will not be deleted from the dwg file.
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(&5 Check Standards |

Problem:

Layer "E_ALI_100_CPI
Mame is non-standard

Replace with:

Layer Standards File =
0 update L4
Defpoints update
E_ALl update =

z ||_ ALl 4nn = g | r

Preview of changes:

Property Cument Value Standard Value

| Indicates the propy

changed if the fix ¢
[ Mark this problem as ignored & applied.
[ Settings... ] [ Close ] Help
- A

10. When the update is complete you will receive a notification with update statistics.
Check Standards - Check Complete

The standards check is complete.

Problems found: 39

Fixed automatically: 0
Fixed manually: 0

Ignored in current check: 0

Close

L

11. Close the Check Standards dialog box

12. Manage ribbon > CAD Standards panel > Configure

13. Remove the DWS file from the drawing by clicking the @ button. Click@to close the Con-
figure Standards dialog box.
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i B’
E Configure Standards w
Standards |F‘Iug-ins
Standards files associated with the cument drawing: Description:
update - Standards File
C:n\Users'dotb BhDocuments update dws
Last Modified
Thursday, March 21, 2013
97 | |Last Saved By
dotb5h
-@' Drawing Format
AutoCAD 2010
|  CheckStandards.. | | Seftings.. | oKk || Cancel || Heb

14. Save the DWG file.

Migrating blocks between Civil 3D versions

Last updated: 2015-04-17

It is good practice when migrating blocks to insert them into a blank out-of-the-box template.
This way we avoid saving forward any old settings contained in the drawings within which these

older blocks reside. Depending on the scale of migration we can accomplish this a couple of dif-
ferent ways.

Workflow 1 — Migrating a small number of blocks

1. Start a new block library drawing using the out-of-the-box acad.dwt template found
here:

o C:\Users\<user name>\appdata\local\autodesk\c3d 2014\enu\template

2. Insert older blocks using Design Center
o Open Design Center, and browse to the source drawing containing the blocks to
be migrated. The reason this workflow is designed for migrating a small number
of blocks is because Design Center only allows one block to be inserted at a time.
That is not ideal for migrating hundreds of blocks, but it does work well for smal-
ler numbers.
o Open the Blocks section in the source drawing in Design Center, and drag each

block into model space one at a time. Otherwise, [right-click on each block and
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Ble--5@ 6qEEEEE-
‘ Folders | Open Drawings [Historyi

| Folder List ) x|
i ] planshtl4.dwg =«
- @ SectionComers

a signall4.dwg

= signsdl4.dwg
signse14.dwg
signsg14.dwg

@ signsil4.dwg

A signsj14.dwg

a signsm14.dwg

a signsri4.dwg

) signss14.dwg

A& signswi4.dwg
TrafficControl1:
workzone misc| |
{31 Blocks -
41 DetailViews) ~
-2 Dimstyles
--£F Layers
Layouts
Linetypes
/% Multileaders
-i&2 SactionViev
-3 Tablestyles
T E 8w Ay Textstyles
< il b

id

2
]

-

Insert Block...

AUTODESK® SEEK design content

Y

Type 3 Warning
arricade w... FlasherLite

Insert and Redefine

Redefine only
Block Editor

Copy

Create Tool Palette

C\WisDOT\Sind\c3d2014\Blocks\workzone misc14.dwg\Blocks (5 ftem(s))

e

=y e
TYPE T BARRCADE.

kz DesignCenter

3. Save the new block library drawing in the appropriate location with the appropriate
name, and the newly migrated blocks are now ready to be used.

Workflow 2 — Migrating many blocks

1. Start a new block library drawing using the out-of-the-box acad.dwt template found

here:

o C:\Users\<user name>\appdata\local\autodesk\c3d 2014\enu\template

2. Insert and explode existing block library drawing
o Click on the Insert tab of the Ribbon and then select the button on the Block
panel. In the Insert dialog box browse to the existing block library drawing you
wish to migrate. Be sure that the Insertion point, Scale, and Rotation options are
all unchecked. Be sure the option is checked on. This will insert the entire
drawing into the new 2014 drawing template and will explode into its individual

objects.
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Name:  Existing Block Library ~ | Browse. |

Path: C\temp\Existing Block Library. dwg \
et saing Leogrihis 1 browse to existing library drawing

Lo o oot =] | Dototior
B

|| Specify On-screen || Specify On-screen || Specify On-screen

0.0000 X 10000 Angle:

0.0000 1.0000 Block Unit

S i Unit: Unitless

Factor: 10000

Uniform Scale

|| Explode

o Next we will run a few commands in order to clean unwanted items out of the
new block library drawing.
o Type PURGE in the command line. Be sure that the option for Confirm
each item to be purged is unchecked and that the option for Purge nested

items is checked on. Click on the [Purge Allf button, and close the dialog box
when the command is finished.
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B Purge ﬁ

Named Objects

(@) View items you can purge
(1 View items you cannot purge
ltems not used in drawing:

=-F§ All items
?3--@ Blocks

-{gd Materials

-8 Miine styles
- Multileader Styles
+- 1§ Plotstyles

E« Section view style
+-Te Shapes

B Table styles
4P Textstyles

@ Visual styles

|| Confirm each item to be purged

[¥] Purge nested items

Unnamed Objects

Purge zero-length geometry and gfapty text objects

i [ Pugeal | [ cCiose | |

o Type =PURGE in the command line. Type R to select the option Regapps.
Hit to select the default asterisk for name of regapps to purge. This
will select all regapps. Type N when prompted to verify each name to be
purged. This will get rid of any 3rd party apps running in the background.

o Type AUDIT in the command line. Type Y when prompted to fix any errors
detected in the drawing.

o Save the new block library drawing in the appropriate location with the appro-
priate name, and the newly migrated blocks are now ready to be used.
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AutoCAD fundamentals

AutoCAD basic creation and editing
Last updated: 2017-11-28
Total video time: 19:24

There are several tools available in Civil 3D that are intended for basic geometry object cre-
ation. These basic objects can either be an end product such as with a standard detail layout or
they can be used as a foundation from which to create Civil 3D objects. This section will focus
on using basic Line, Polyline, 3D Polyline, Rectangle, Curve and Circle tools along with basic
Object Snap settings to create geometry for a standard detail drawing.

Osnap & Line

Exercise files: acad-basc-creat-edit-data-c3d16.zip

Start with acad-basc-creat-edit-begin.dwg

acad-basc-creat-edit-01.mp4 5:00

Line

One of the most basic geometry objects available is the Line. In Civil 3D, a single Line has two
vertices with independent locations and elevations. The Line is often used as a starting point or
guide by which other objects are laid out.

utodesk AutoCAD Civil 3D 2016 acad-create-basc-begin.dwg

. " * Move Rotat
. SaMmpIe Lines e s v [l v s Copy Mirro
wk - *ﬂ: Section Views - 4_} ~ (%% + [ - ::L\l Stretch | \] Scale

Profile & Section Views Draw Madil
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AutoCAD basic creation and editing

1. Open acad-basc-creat-edit-begin.dwg

2. Ribbon > Home tab > Draw panel > Line icon >

A. Move cursor to location of start point
I. Left-click
B. Move cursor to location of end point

I. Left-click
3.

A. repeat steps 2.A-2.B
4. Activate ERASE command: E

A. [Enter

I. select both Lines create in steps 2-3

B. [Enter

@ Info: Keying immediately after a command is executed will repeat the last
command (see step 3 above)

Object snaps

When laying out object geometry or specifying a location when prompted in a command, it is
often helpful to be able to reference existing object geometry. The object snap tool is built for
just that. When Object Snaps are turned on (as a system variable) and you are prompted to spe-
cify a location within a command you can "snap" to the exact point desired based on the type of
Object Snap turned on simply by moving the cursor within an Object Snap tolerance distance
from that point. There are multiple ways to turn on Object Snaps for either "one-time" use or to
remain on until turned off. We will cover these and other uses of Object Snaps in a later train-
ing module. This section is intended to show what Object Snaps are and provide a few examples
of their use.

1. Continue working in acad-basc-creat-edit-begin.dwg
2. Status Bar > right-click Object Snap icon

A. Endpoint: checked

B. CEnter: checked
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v ,:_/':' Endpoint
" Midpaint
v (©) Center
Geometric Center
© Node
f,',"; Cuadrant

> Intersection
—-- Extension
4 Insertion
_l_ Perpendicular
{) Tangent
b Nearest

\,\ Apparent Intersection
//’7 Parallel

Ohject Snap Settings...

Right-click icon

<2 U R K A 1INAOFT~ B ~

3. Status Bar > right-click Object Snap icon
A. Object Snap Settings
I. Object Snap On = checked
Il.
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iy Drafting Settings X

Snap and Grid Polar Tracking Object Snap 3D Object Snap Dynamic Input Guic 2 | »

[A Object Snap On (F3) [J Obyect Snap Tracking On (F11) E
Object Snap mo \‘E'

O K Endpoint =: [] Bdension Select Al i
A [ Midpoint y []Insertion Clear Al .
O [ Center b [ Pemendicuiar
O []Geometrc Center T []Tangent
8 []Node % [ Nearsst |
> []Quadrant E [] Apparent intersection
% [ ] intersaction 4[] Parallel

i To track from an Osnap point, pause over the point while in a
. command . A tracking vector appears when you move the cursor
3 To stop tracking, pause over the point again |

4.
5. |F3
6. Ribbon > Home tab > Draw panel > Line icon >
A. Move cursor near bottom endpoint of red guiding line on left side of Section A-A
B. Observe Endpoint Object Snap glyph appear
I. Left-click
C. Move cursor near bottom endpoint of red guiding line on right side of Section A-A
I. Left-click

SECTION A-A
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[o Info: [F3|is a "hotkey" that will toggle Object Snaps on/off

e Tips:A common theme you will notice in Civil 3D is that there are mul-

’®* tiple ways to access the same commands. Toggling Object Snaps on via
Object Snaps Settings vs F3 hotkey is only one example. With experience
you will find the workflows you are comfortable with, thus reducing the
some of the complexity of Civil 3D.

Polyline

Exercise files: acad-basc-creat-edit-data-c3d16.zip

Start with acad-basc-creat-edit-01.dwg

acad-basc-creat-edit-02.mp4 4:53

A Polyline is arguably one of the most versatile basic AutoCAD drawing objects. It can be edited
in many ways including joining multiple linear geometry objects to one, adding/removing ver-
tices, adding/removing curves and more. In addition, many Civil 3D objects can be created
from a Polyline, thus allowing you to set geometry in place using the simpler Polyline object
then generate more powerful objects necessary for Civil 3D workflows. This section focuses on
basic Polyline creation. It should be noted that when adding elevation data to your objects, a
Line can have different elevations at start and end vertices, while a Polyline can have only one
elevation for all vertices.

1. Start with acad-basc-creat-edit-01.dwg
2. Command Line > PL

Nl FL (PLINE)

= PLOT

§£2% PLOTOFFSET

Bl pLAN

£7 PLANESURF

£ PLOTTERMANAGER
§£2% PLINEWID

A. Bpaceb)

I. Move cursor near red guiding circle on left side of Section A-A
a. Left Click
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AutoCAD basic creation and editing

II. Move cursor near red guiding circle on just to the left of of Section A-A
a. Left Click
[ll. Mid-command option:@
.
b. Move cursor near endpoint of subgrade Line
i. Left Click
i
3. Zoom out using mouse wheel
A. Command Line > PL
I. Begin drawing Polyline border using outermost guiding circles
II. Command line prompt:[CIKa]

o Info: PL is a command alias that will activate the Polyline command. A com-
mand alias is an alternative to activating a command from the Ribbon or typ-
ing the full name of the command on the command line. Simply begin typing
any command alias when your drawing area (ie Modelspace) is active to call
it up on the command line

o Info: Keying Spacebaﬂexecutes an active command the same way as key-
ing |Enteﬂ

3D polyline & rectangle

Exercise files: acad-basc-creat-edit-data-c3d16.zip

Start with acad-basc-creat-edit-02.dwg

acad-basc-creat-edit-03.mp4 5:25

3D Polyline

A 3D Polyline behaves in many ways the same as a Polyline. The chief difference is that a 3D
Polyline can have different elevations at each of its vertices. Having multiple vertex elevations
assigned ahead of time can be useful when creating a Civil 3D object such as a Feature Line,
Surface Breakline, or Pipe Network from a 3D Polyline.

1. Open acad-basc-creat-edit-02.dwg
2. Select Polyline border
A. Properties palette > expand Geometry > Elevation = 100
I. Cycle Current Vertex
Il. Observe same elevation for all vertices

5. Beierd
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3. Ribbon > Home tab > Draw panel > Draw flyout > 3D Polyline button
A. Begin drawing 3D Polyline border using outermost guiding circles
B. command line: C
I. Enter
C. Select 3D Polyline > Properties palette > expand Geometry > Elevation = 100
l. a. Cycle Current Vertex
b. Observe different elevation for other vertices

PROPERTIES
Polyline -8 4 *
5  General - -]
g Color O Bylayer
Layer P_MISC
Linetype Bylayer
Linetype sc.. 1.0000
| Plotstyle  Bylayer
é Lineweight ~———— Bylayer
E: Transparency Bylayer
S Hyperink
Thickness 0.0000
| 3D Visualization -
Matenal Bylayer
=.* m =
3 CumentVer.d 0
S VertexX 166.3417 s
| WVertex 105.0454
-] Start segme... 0.0000
U End segme... 0.0000
E Global wadth 0.0000
T Elevation 100.0000
|

Area 16545.8000

length 5326142 _
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Rectangle

The Rectangle command creates a closed Polyline with rectangle geometry. This simplifies the
creation of a Polyline using the common rectangle shape.

1. Continue working in acad-basc-creat-edit-02.dwg
2. Select 3D Polyline border
A |de|ete
3. Ribbon > Home tab > Draw panel > Rectangle button
A. Specify first corner
I. Snap to upper left guiding circle
B. Specify second corner

I. Snap to lower right guiding circle
4.

A. Repeat 3.A-3.B around "6" text on left side of drawn objects
. Command line: RECT

A. [Enter]

I. Snap to guiding circle around "6" text on right side of drawn objects
II. D

5. e

"n. 2.8

.. s

Iv. 11.6

N TTRE

V. Move cursor to upper right quadrant relative to Rectangle starting corner

5. Lol

Ul

Curve & Circle

Exercise files: acad-basc-creat-edit-data-c3d16.zip

Start with acad-basc-creat-edit-02.dwg

acad-basc-creat-edit-04.mp4 4:06

Curve

The Curve command includes several variations that use existing reference objects (ie tangent
Lines) to create single radius, compound, or reverse curves. The object created is referred to as
an Arc. The curve command can be helpful when laying out geometry from which to create a
smart Civil 3D object.
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1. Continue working in acad-basc-creat-edit-02.dwg
2. Ribbon > Home tab > Draw panel > Curve flyout >[Create Curve on Two Lineﬁ
A. Select edge of paved median shoulder (Section A-A) as first tangent

B. Select left edge of asphalt concrete hatch boundary as second tangent
C. Radius: 3

. [Enter

Draw panel
v Nl * Move Rotat
e « [&] »| "g Copy Mirro

U- - B - |.21l Stretch ’_d':'.-calt

I.
i

n Create Curves between Two Lines

IA Create Curve :b‘iwn Lines ‘

}(0}‘ Create Curve through Point

{0\6 Create Multiple Curves
D\n Create Curve from End of Object

n/a) Create Reverse or Compound Curve

‘ {‘:El‘ Curve Calculator

3. Ribbon > Home tab > Draw panel > Curve flyout >[Create Curves between Two Lineﬁ
1. Select one Section B-B Median Foreslope Line as first tangent

2. Select other Section B-B Median Foreslope Line as second tangent
1. R

1. |[Enter
2. SPECIFY RADIUS: 20
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Circle

The Circle command creates an object with circular geometry. Civil 3D refers to the object as a
Circle. If a Circle object is trimmed, it becomes an Arc object. Several options are built into the
command from which to dictate the radius and location of the Circle.

1. Continue working in acad-basc-creat-edit-02.dwg
2. Ribbon > Home tab > Draw panel > Circle flyout > CEnter, RadiusF
A. Ensure CEnter Object Snap is toggled on:
B. Pan and Zoom to Plan View, R3-4 sighage
C. Move cursor over existing signage Arcs to activate CEnter Object Snap glyph

I. Left-click
. SPECIFY RADIUS OF CIRCLE: 2.4
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R3-4

PT MAINTENANCI

3. Zoom Extents
Object Selection

In order to direct commands or apply edits to an object, the objects must be selected. In many
cases this can be either before or after a command is activated. Selecting an object is also a
good way to gather information about the object via the Properties palette. Objects can be
selected using a variety of methods. In this section we will cover simple cursor selection, Win-
dow, Crossing, Lasso, Fence and Quick Selection. We will also cover ways to deselect, append
and edit the current selection without need to start your selection over from scratch.

Exercise files: acad-basc-creat-edit-data-c3d16.zip

Start with acad-basc-creat-edit-end.dwg

acad-basc-creat-edit-05.mp4 6:44
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Properties palette population

When the Properties palette is open, selecting an object or group of objects will populate the
Properties palette with object information common to the entire selection.

1. Open acad-basc-creat-edit-end.dwg

2. Activate the Properties palette
A. Command line > PROPERTIES

3. Move cursor over Line representing subgrade
A. Left-click Line geometry
B. Observe population of Properties palette

4. lesd

Cursor selection

1. Continue working in acad-basc-creat-edit-end.dwg
A. move cursor PickBox over any object geometry in Modelspace
I. Left-click to select object
1. |lesc

B AEEREGATE
RSE SHOULCER

SEREGATE BAS |
Color O Bylayer |y
Layer P_MISC

Linetype Bylayer

LT-RT Window Select

All objects completely enclosed by a Window Selection will be included in the Selection Set.
Objects to be selected are highlighted white.

1. Continue working in acad-basc-creat-edit-end.dwg
2. Move cursor left of desired object(s)

A. Left-click to activate Window Selection

B. Move cursor right of desired object(s)
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C. Left-click to specify selection area

D. esg

= W FTOTHE ™ g Assemoy T Ty ISP LIy b Aot o R — [ @y “VPY | v e

N Corndor EIII Pipe Network = .U. Section Views = > D - I_i | LA Stretch £ Scale H:‘: A

Create Design = ieeaia? LT-RT Window Select

RT-LT Crossing Select

All objects at least partially enclosed by a Window Selection will be included in the Selection
Set. Objects to be selected are highlighted white.

1. Continue working in acad-basc-creat-edit-end.dwg
2. Move cursor right of desired object(s)

A. Left-click to activate Crossing Selection

B. Move cursor left of desired object(s)

C. Left-click to specify selection area

D. esg

issembly - -5 Sample Lines wer () - [+ | G Copy Ak Mirrer (" | Fillet = §
Yipe Network - G: Section Views - Jo &« T . [} Stretch 1 | Scale |l‘]|r: Array = ¢

Profile 8 ! RT,_LT CrUSSing SE‘lE‘Ct
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Fence Select

All objects crossed by a Fence Selection path will be included in the Selection Set. Objects to be
selected are highlighted white.

1. Continue working in acad-basc-creat-edit-end.dwg
2. Move cursor to desired location of Fence
A. Left-click to activate Selection
I. Command Line > F
.
a. Left-click to dictate additional Fence path vertices
b.
c.

/, Section Views * s . I, |_.‘, chisteh Bl Soals H_JI A

Profile & ¢ Fence Select

) Pipe Network =

g -
h\ Corridor

Create Design «

Window Polygon Select

Similar to the standard Window Selection, all objects completely enclosed by a Window Polygon
Selection will be included in the Selection Set. Objects to be selected are highlighted white.

1. Continue working in acad-basc-creat-edit-end.dwg
2. Move cursor to desired initial vertex of Window Polygon
A. Left-click to activate Selection
I. Command Line > WPF
.
a. Moving clockwise, Left-click to dictate successive Window Polygon
vertices

b. [Enter
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. £

- @ L - & e - +& . ih - A -

e Line " Profile &3 Assembly + sample Lines /{- )
» o &

g . m Cormdor EI':I D|F|(- Metwork = ; ‘-_I Cection Views = ;l‘ .

Create Design = Profile &t *

op] (2D Wireframe]

Crossing Polygon Select

Similar to the standard Crossing Selection, all objects at least partially enclosed by a Crossing
Polygon Selection will be included in the Selection Set. Objects to be selected are highlighted

white.

1. Continue working in acad-basc-creat-edit-end.dwg
2. Move cursor to desired initial vertex of Window Polygon
A. Left-click to activate Selection
I. Command Line > WP

.

a. Left-click to dictate successive Window Polygon vertices
b. [Enter
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¢ B9

N Cormdor Ej'ﬁ I:"IFIE MNetwork = :I Section 'L.'H-u*-_r. - Jo D |'1

Create Design « Profile & ¢

[2D Wireframe]

Lasso Select

Similar to both standard Window/Crossing or Polygon Window/Crossing Selection, a Lasso selec-
tion can be applied either clockwise or counter-clockwise. Objects to be selected are high-

lighted white.

1. Continue working in acad-basc-creat-edit-end.dwg
2. Move cursor to desired initial start point of Lasso Selection
A. Left-click and hold mouse button to activate Lasso Selection
I. Move cursor along desired boundary of Lasso Selection (begin path left of
start point for crossing-type and vice-versa)
Il. Release mouse button
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. |esc

I Comdor 0 Pipe Network =

Create Design = Profile & °

A% Section Views. * j = (5 « B «

Quick Select

The Quick Select tool allows you to build a selection query based on object properties. The
query can either be inclusive (select what is queried) or exclusive (select all but what is quer-
ied). The query can also be set to append or replace any current selection set.

1. Continue working in acad-basc-creat-edit-end.dwg
A. Command line > QSELECT
I. Apply to = Entire drawing
Il. Object type = Line
lll. Operator = Select All
IV. Include in new selection set = checked
V. Append to current selection = checked
vI. oK
B. Command line > QSELECT
I. Apply to = Entire drawing
Il. Object type = Text

Page: 86

Published on: 2/21/2018



AutoCAD basic creation and editing

lll. Operator = Equals

IV. Value = CalibriLight

V. Include in new selection set = checked
VI. Append to current selection = checked

vil. oK
.

i Quick Select X
Aoplyto: Etredawng = (v &
Object type:  Muttiple v
[,}EW"*'H' Color |
Layer
Linetype
Linetype scale
Plot style
Lineweight
Transparency
Hyperink
Operatgr | = Equals 2
Value: [] ByLayer v
How to apply:
(@) Include n new selection set
(O Exclude from new selection set
[] Append to cument selection set
oK Cancel Help

Editing current selection

Once multiple objects are selected, you may wish to remove certain objects from the selection
set. To switch selection tools from selecting to deselecting, hold the Shift key while performing
the selection in Modelspace. A "-" glyph indicating deselection will appear next to the cursor
when holding the Shift key and hovering over an object in the current selection set.
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1. Continue working in acad-basc-creat-edit-end.dwg
A. Select multiple objects using RT-LT Crossing Select method
B. Hold Shiff
I. Use cursor selection to deselect objects from the selection set

Grips

When an object is selected, Grips will be displayed along the object. These Grips make various
geometric object edits available. They are generally located at key points along or adjacent to
an object (ie Line endpoints/midpoint or Arc endpoints/midpoint/radius point. To edit an object
based on a Grip, click on a Grip or hover over it and choose from available Grip options. There
are several advanced object edits that can be performed using grips. Many of these will be
covered in a later training module. This section will cover a sample of basic grip functions. This
is intended to provide a general understanding of grips as a foundation for further independent
exploration.

Dt Tips: When performing grip edits, displacement values can be keyed in or spe-

+ 3

=" cified by mouse click.

Exercise files: acad-basc-creat-edit-data-c3d16.zip

Start with acad-basc-creat-edit-end.dwg

acad-basc-creat-edit-06.mp4 3:23
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AutoCAD basic creation and editing

Line grips

When a Line is selected, three Grips are display. The two endpoint vertex Grips allow you
move/stretch or lengthen the respective vertex independently. The midpoint Grip allows you to
move the Line with the midpoint as a basepoint, keeping all other geometry properties intact
(ie length, rotation).

LINE Grips |l
e ——— —

—————

1. Open acad-basc-creat-edit-end.dwg
2. Select Line representing subgrade
A. Left-click endpoint Grip
I. Move mouse
II. Left-click
B. Hover over endpoint Grip

. Lengthen

a. Move mouse
b. Left-click
C. Left-click midpoint Grip
I. Move mouse
II. Left-click
3. Close acad-basc-creat-edit-end.dwg(do not save)

Arc grips

When an Arc is selected, four Grips are displayed. The two endpoint vertex Grips allow you
move/stretch or lengthen the respective vertex independently. The midpoint Grip allows you to
change the radius of the arc keeping intact either the location of the endpoint vertices or their
alignment with the radius point. The radius point grip allows you to move the arc with the
radius point as a basepoint, keeping all other geometry properties intact (ie radius).
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bStretch

Radius

f
10" CRUSHED AGGREGATE BASE —/
COURSE

1. Open acad-basc-creat-edit-end.dwg
2. Select Arc representing median nose
A. Hover over midpoint Grip

. |Stretch
a. Move mouse
b. Left-click
B. Hover over midpoint Grip

. aang

a. Move mouse
b. Left-click
C. Hover over endpoint Grip
. |Stretch
a. Move mouse
b. Left-click
D. Hover over endpoint Grip

" Lengtnen

a. Move mouse
b. Left-click
3. Close acad-intrfc-begin.dwg(do not save)

Polyline grips

When a Polyline is selected, square Grips are displayed at all vertices and dash Grips are dis-
played at all line segment midpoints. Endpoint vertex Grips allow you stretch (ie move) the
respective vertex independently or add a vertex adjacent to the endpoint. The midpoint Grip
allows you to stretch the line segment, add a vertex between the two adjacent endpoint ver-
tices, or convert the line segment to an arc. When stretching a line segment, the length and
rotation geometry of the selected line segment stays intact. Geometry of any adjacent line seg-
ments will adjust as necessary. When converting a Polyline line segment to arc, a radius must
be specified. A Polyline arc segment can also be converted back to a line segment.
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Stretch
Add Vertex

Convert to Arc

1. Open acad-basc-creat-edit-end.dwg
2. Select Polyline representing bottom of base course
A. Hover over endpoint Grip
..
a. Move mouse
b. Left-click
B. Hover over midpoint Grip
..
a. Move mouse
b. Left-click
C. Hover over Polyline line segment midpoint Grip
.
a. Move mouse
b. Left-click
D. Hover over Polyline arc segment midpoint Grip
l. [Convert to Line]
3. Close acad-basc-creat-edit-end.dwg(do not save)

Object snaps
Last updated: 2017-12-01
Total video time: 19:47

Object Snaps are tools built into Civil 3D that help ensure precision when laying out geometry
with both basic objects (ie Line, Polyline) and smart Civil 3D objects. The idea is that when
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specifying location during a command, a given Object Snap will force the location to be at the
exact specified object point when the command is active and your cursor is within the Object
Snap buffer distance. When an Object Snap is ready to take effect, a glyph will appear indic-
ating this.

Object snap glyphs
Glyph Image Glyph Image
Endpoint Extension
| PLAN VIEW
Insertion
Per-
Center e ,
pendicular
Geometric Tangent
Center 8
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Glyph Image

Node Nearest

Quadrant Apparent
Intersection

Inter-

cection Parallel

Introduction & settings

Exercise files: acad-objct-snp-data-c3d16.zip

Start with acad-objct-snp-begin.dwg

acad-objct-snp-01.mp4 4:06

Access to settings

One of the most intuitive ways to access Object Snap settings is by interacting with the Object
Snap icon on the Status Bar.
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1. Open acad-objct-snp-begin.dwg
2. Status Bar > Customization
A. 2D Object Snaps = checked

ON, MATERIALS AND
OWHN ONTHIS

AM TO THE PERTINENT
STANDARD

E APPLICABLE SFECIAL

D R3~d44 IN LOCATIGN
LS AND SPECIFICATIONS
RE IN THE CONTRACT.

MAINTENAHCE CROSSCVER
FO FREEMWAYS
m

T Turn on Object Snaps
e yavimeems | -

MODEL i

3. Status Bar > Object Snap icon
A. Right-click
I. Midpoint = checked
B. Left-click icon to Turn on Object Snaps

Design

Ohbject Class

Display

Extended Data

PROPER

Mo select

Genera
Colo
Laye
Linet
Linet
Lines
Tran
Thic

3D Visu
Mai:t

Turn on icon .
IOtSt_','

Plot
Plot
Plot
Plot
View
Cent
Cent
Cent
Heig
Wit

Anpn

Object snaps

Coordinates
v Model Space

+ Grid
+ Snap Mode

Infer Constraints
+ Dynamic Input

v Ortho Mode
v Polar Tracking
' Isometric Drafting

v Object Snap Tracking
v 2D Object Snap

LineWeight
Transparency

v Selection Cycling
3D Object Snap

Dynamic UCS
Selection Filtering

Gizmo

+ Annotation Visibility
+ AutoScale
+ Annotation Scale

v Waorkspace Switching
v Annotation Monitor
Units
Quick Properties
Lock Ul

+ Cut Plane Icon
+ Cut Plane Text

v Isolate Objects
+ Graphics Performance

+ Clean Screen

v LGN T rm B A TNy - 4 @ 3500 3o @B @ =
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L] v
o Endpoint
v @ Midpoint
® Center

# Geometric Center

# MNode
1:9 Quadrant

& |ntersection

Extension
&2 Insertion

Perpendicular

Tangent
Nearest

Apparent Intersection

Right-click

Parallel

Object Snap Settings...

L -'m £ K A 1INIOF

4. Ribbon > Home tab > Draw panel > Polyline button
A. Move cursor over existing objects
I. Observe Midpoint glyph appear
II. Left click to "snap" to Object Snap location
. [esq
5. Status Bar > Object Snap icon

M-
A. Left-click flyout triangle
B. Observe access to running Object Snaps list
l. [Object Snap Settings...]
a. Drafting Settings dialog box, Object Snap tab
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& Drafting Settings

Snap and Grid Polar Tracking Cbject Snap

Object Snap On (F3)
Object Snap modes

O []Endpairt

iy Midpairt

v [ Certer

3 [ ] Geometric Center
5 [ MNode

< []Quadrant

s [ ] Intersection

> B oK OdF A

- [] Bxtension Select All
] Insertion Clear Al
[ ] Perpendicular
[] Tangent
] Nearest

= Totrack from an QOsnap peint, pause over the point while in a
g command. A tracking vector appears when you move the cursaor.
To stop tracking. pause over the point again.

Options. .. Cancel Help

b

3D Object Snap  Cynamic Input  Quic) 4 [ ¥

[ ]Object Snap Tracking On (F11)

[ ] Apparert intersection

[ ] Paraliel

a. Object Snap On = checked
b. [Select All
c.
d. Endpoint = checked
6. Modelspace
A. [Shift+right-c|icld
l. [Osnap Settings...]

B. Observe access to Drafting Settings dialog, Object Snap tab

Introduction to Object Snap use

In this example you will use the Midpoint Snap to move Mtext to the correct location on a title

block.

1. Continue working in acad-intrfc-begin.dwg
2. Status Bar > Object Snap icon
A. Right-click
I. Midpoint = checked
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3. Select "MAINTAINENCE CROSSOVER FOR FREEWAYS" Mtext object
A. Select insertion point grip
I. Move cursor near middle of red construction line
Il. Observe Midpoint glyph appear
. Left-click

M AMTEMANSE CROSSCVER
FOR FREEWAY'S

Insertion grip

TATE OF s REH e AR aF
TRANEEOETATIOH

m
—
Y
-
L |
g
o
vi

B. Select red construction line

. (delete]

Workflow efficiency

Exercise files: acad-objct-snp-data-c3d16.zip

Start with acad-objct-snp-01.dwg

acad-objct-snp-02.mp4 5:34

F3 hotkey

A "hotkey" is essentially a single keystroke shortcut designed to streamline execution of a task
or string of tasks. Many hotkeys are programmed and ready for use in Civil3D. The"f3" key is

one powerful hotkey relevant to Object Snap use. You might incorporate this into your typical

Object Snap workflow to improve efficiency.

Open acad-objct-snp-01.dwg
Toggle Object Snaps off:
Toggle Object Snaps on:|[f3
Ribbon > Home tab > Draw panel > Polyline button
A. Holdff3
B. Hover over a Line object
C. Observe that Object Snaps are temporarily suppressed

Eal

Page: 97

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/acad/acad-objct-snp-data-c3d16.zip
http://www.c3dkb.dot.wi.gov/video/acad/acad-objct-snp-02.mp4

Object snaps

DETAILS AND SPECIFICATIONS Indicates temporary Object
Snap suppression

M AINTENANLE CROSSCNER
FOR FREEMWAYS

T
L |
o
L |
™
=
o]
Wi

Object snap cycling

Pressing the tab key allows you to cycle through Object Snaps relevant to a given object as long
as those Object Snaps are turned on.

1. Continue working in acad-objct-snp-01.dwg
2. Status Bar > Object Snap icon
A. Right-click
I. Endpoint = checked
Il. Midpoint = checked
B. Verify Object Snaps turned on
3. Ribbon > Home tab > Draw panel > Polyline button
A. Hover cursor over middle of EDGE OF PAVED MEDIAN SHOULDER Line
I. Observe Midpoint glyph appear
II. ftab
[1l. [tab
IV. [tab

System variable: ignore elevation

By default, Civil 3D will apply existing geometry elevation when using Object Snaps and existing
geometry to specify location. You can change this behavior so elevation properties are ignored
and only location in the X,Y plane are used when "snapping". This is done by resetting the
OSNAPZ System Variable. When this is done, the elevation Z=0 will be used for new location spe-
cification.

1. Continue working in acad-objct-snp-01.dwg
2. Ribbon > Home tab > Draw panel > Polyline button
A. Draw a single Polyline
I. Select Polyline drawn
Il. Properties Palette > Geometry
a. Set Elevation = 100

b.
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3. Ribbon > Home tab > Draw panel > Polyline button
A. Use Endpoint Snap to specify location on end of Polyline drawn in 2.A
I. Select Polyline drawn
Il. Properties Palette > Geometry

a. Observe Elevation = 100
4. COMMAND LINE: OSNAPZ
A. |enter

B. 1
C. [enter
5. Ribbon > Home tab > Draw panel > Polyline button
A. Use Endpoint Snap to specify location on end of Polyline drawn in 2.A
I. Select Polyline drawn
Il. Properties Palette > Geometry
a. Observe Elevation =0
6. Select previous three Polylines drawn

A. [delete

Temporary overrides

Calling up temporary Object Snap overrides either through the command line or right-click
menu allows a "one-time use" override to current Object Snap settings. For example, you could
have Endpoint Object Snaps currently on, then use a temporary Midpoint Object Snap override
to ignore all Endpoint Snaps and use Midpoint Snaps for the next location specification. Altern-
atively you might have all running Object Snaps off, then use any temporary Object Snap over-
rides as you need them for the next location specification. This temporary override workflow
avoids the need to open a running Object Snap interface and thus can improve efficiency.

Command line

After a command requiring location input is activated, type in the Object Snap override alias
you wish to use and "enter" to execute. This will generally be the first three letters of the
Object Snap name (ie "end" for Endpoint). You can then continue with the cursor based location
specification.

1. Continue working in acad-objct-snp-01.dwg
2. Toggle Object Snaps off: [f—3]

3. Ribbon > Home tab > Draw panel > Polyline button
A. COMMAND LINE: END
._

B. Move cursor to existing object endpoint
I. Observe endpoint glyph appear
II. Left-click

C. Move cursor to existing object endpoint
I. Observe lack of endpoint glyph
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D. lesc

Right-click menu

After a command requiring location input is activated, hold Shift key and right-click to open the
temporary Object Snap override menu. Choose a one-time use temporary Object Snap override
from this list. Continue location specification.

1. Continue working in acad-objct-snp-01.dwg
2. Turn on running Endpoint Object Snap using your method of choice
3. Ribbon > Home tab > Draw panel > Polyline button
A. Specify first Polyline vertex using Endpoint Object Snap
B. [Shift+Right-cIicI4
I. Left-click Midpoint
C. Move cursor near middle of existing Line object
I. Left-click

Examples 1

Exercise files: acad-objct-snp-data-c3d16.zip

Start with acad-objct-snp-01.dwg

acad-objct-snp-03.mp4 4:08

Geometric Center

This Object Snap analyzes any closed area object and snaps to the centroid of that area. The
object can be irregularly shaped, but must show as "closed" in the properties palette for the
Geometric Center snap to work.

1. Continue working in acad-objct-snp-01.dwg
2. Turn on running Geometric Center Object Snap using your method of choice
3. Select "6" Mtext at right of drawing extents
A. Select middle-center Mtext insertion point
I. Move cursor to hover over adjacent rectangular closed Polyline
Il. Observe Geometric Center glyph appear
. Left-click
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Object snaps

bject Clas

Disp

E PERTINENT

\BLE SPECIAL

] Extended Data

Quadrant

This Object Snap grabs the location on a Circle, Ellispse or Arc object intersecting with any of
the four 2D quadrant lines (ie along X or Y axis).

1. Continue working in acad-objct-snp-01.dwg
2. Turn on running Quadrant Object Snap using your method of choice
3. Select Line representing signage in the PLAN VIEW area of drawing extents
A. Select midpoint grip on Line
B. Move cursor near Circle representing sign post in PLAN VIEW area of drawing
extents
I. Observe Quadrant glyph along positive X-axis appear
II. Left-click
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W o U rIPE NeTwork ~ j decuon views - W T N T T | M) WEn [ el g Mey T @D | FIOpEIues oy m © i il
Create Design ~ Profile & Section Views Draw = Modify « Layers =

snp-01* -

7~ 25 R TYPICAL

Examples 2

Exercise files: acad-objct-snp-data-c3d16.zip

Start with acad-objct-snp-02.dwg

acad-objct-snp-04.mp4 5:59

Tangent

The Tangent Object Snap finds the point of tangency on a Circle, Arc, or Ellipse object coming in
from any Line or Polyline object.

1. Open acad-objct-snp-02.dwg
2. Turn on running Center and Tangent Object Snaps using your method of choice
3. Ribbon > Home tab > Draw panel > Polyline button
A. Move cursor near red Circle guiding mark in PLAN VIEW area of drawing extents
I. Observe Center Object Snap glyph appear
II. Left-click
B. Move cursor near Circle representing median back of curb in PLAN VIEW area of
drawing extents
I. Observe Tangent Object Snap glyph appear
IIl. Left-click
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Object snaps

» B Tangent glyph

25' R TYPICAL

Parallel

Use the Parallel Object Snap to lay out new linear objects while referencing existing linear
objects for directional orientation. You will first start the new linear object command (ie Line),
then hover over the desired linear reference object. This will activate the Parellel Object Snap
and you will see a dashed extension line as a preview of your new linear object draw parallel to
that existing.

1. Continue working in acad-objct-snp-02.dwg
2. Turn on running Enpoint, Apparent Intersection and Parallel Object Snaps using your
method of choice
3. Ribbon > Home tab > Draw panel > Line flyout >
A. Move cursor near upper right of SECTION A-A, CRUSHED AGGREGATE
BASE COURSE border Line
I. Observe Endpoint Object Snap glyph appear
II. Left-click
B. Move cursor to hover over adjacent TOPSOIL Line
I. Observe Parallel Object Snap glyph appear
C. Move cursor along path from the new Line starting vertex parallel to TOPSOIL
Line
I. Observe Parallel preview line appear
D. Move cursor to point of intersection of parallel preview line and existing BOTTOM
OF MEDIAN Line.
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I. Observe Apparent Intersection Object Snap glyph appear
Il Left-click

BASE COURSE SHOULDER

—:mu;mxj Starting Endpoint o TS
ELSEWHERL
Ending Intersection
NA-A

Polar and osnap tracking

Last updated: 2017-12-01
Total video time: 13:52

Both Polar Tracking and Object Snap (aka Osnap) Tracking are tools designed to streamline the
process of specifying location precisely when executing a command. Polar tracking allows "snap-
ping" along vectors based on preset angle increments around an initially specified point. Osnap
Tracking allows projection out from existing Osnap locations to specify the next command loc-
ation. These projection vectors can come from multiple Osnap locations and can use current
Polar Tracking angles to form the projections. Once you become familiar with the tools, both
Polar Tracking and Object Tracking can greatly improve efficiency when specifying command
location.

Polar Tracking

Exercise files: acad-polr-osnp-trak-data-c3d16.zip

Start with acad-polr-osnp-trak-begin.dwg

acad-polr-osnp-trak-01.mp4 4:12

Basics

This section will get you started using Polar Tracking with an example exercise laying out title
block Lines.

1. Open acad-polr-osnp-trak-begin.dwg
2. Status Bar > Customization flyout
A. Polar Tracking = checked
3. Status Bar
A. Polar Tracking on
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Polar and osnap tracking

Polar Tracking on

MODEL i i v o L @+~ 2 T ~'m £ & A 1IN4OFT~ & ~ 4+ & 35000 Jo @ @ =
4. Status Bar > Polar Tracking icon

A. Right-click

I. Increment =45, 90, 135, 180...

90, 180, 270, 360...
« 45, 90,135, 180...

20, 60, 90 120...

23, 45, 68, 90...

18, 36, 54, 72...

15, 20, 45, 60...

10, 20, 30, 40...

5,10, 15, 20...

5, 150, 225, 300...

Tracking Settings...
MODEL Hlf & » + L (& - \1[\ S s

5. Ribbon > Home tab > Draw panel > Polyline button
A. Left-click anywhere in Modelspace to specify first points
B. Rotate cursor around first point location
C. Observe Polar Tracking vector "snapping"
6. Status Bar
A. Dynamic Input off
B. Polar Tracking off
C. Center Object Snap on
7. Zoom to lower right of drawing extents
8. L
A. [Enter
B. Snap to bottom red guiding Circle for first point
l. @26<180

.
I,
c
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D. Status Bar
[. Dynamic Input on

E. Snap to middle red guiding Circle for first point
l. 26

Il. ftab)
. 180

a
9. Status Bar

A. Dynamic Input off

B. Polar Tracking on
10. L

nter
Snap to top red guiding Circle for first point
I. Move cursor until 180 deg Polar Tracking vector appears

a. 26

i fenter

II. Move cursor until 270 deg Polar Tracking vector appears

a. 16.5

[0}

A.
B.

Access to settings

Exercise files: acad-polr-osnp-trak-data-c3d16.zip

Start with acad-polr-osnp-trak-01.dwg

acad-polr-osnp-trak-02.mp4 4:28

You can customize the way Polar Tracking works based on your preferences and/or workflow
needs. Here you will be able to add increment angles, additional angles (single angle relative to
0 deg), set display preferences, set Osnap Tracking interaction preferences, and toggle
between relative (direction of last drawn line segment is assumed as 0 deg) and absolute angle
measurement. This section will walk you through these settings and their effect on Polar Track-
ing function.
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Polar and osnap tracking

1. Open acad-polr-osnp-trak-begin.dwg
2. Status Bar > Polar Tracking icon > Polar Tracking flyout > Tracking Settings

i Drafting Settings x

Snap and Grid  Polar Tracking ' Object Snap 3D Object Snap  Dynamic Input Quic| *§*+

Polar Tracking On {F10)
Paolar Angle Settings Object Snap Tracking Settings
Increment angle: (®) Track orthogonally onby
@ g

i) Track using all polar angle settings

[] Additional angles

Mew

Polar Angle measurement
i) Absolute

Delete

i®) Felative to last segment

Options. .. Cancel Help

A. Polar Tracking On = checked
B. Polar Angle Settings

I. Increment angle = 60
¢ &8
PL

A ote)

B. Left-click in anywhere in Modelspace to specify first point
I. Rotate cursor around first point
Il. Observe 60 deg Polar Tracking angle increments
C. lesc
4. Status Bar > Polar Tracking icon > Polar Tracking flyout > Tracking Settings
A. Polar Angle Settings
I. Additional angles = checked

II. (Ne
[l @

B. 0K

3.
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5. PL

A el

B. Left-click in anywhere in Modelspace to specify first point
I. Rotate cursor around first point
Il. Observe 75 deg Polar Tracking additional angle
C. [esd
6. Status Bar > Polar Tracking icon > Polar Tracking flyout > Tracking Settings
A. Polar Angle measurement
I. Absolute = checked
B. [OK
7. Status Bar > Polar Tracking icon > Polar Tracking flyout

A. Increment =[45, 90, 135, 180...]
8. PL

A
B. Left-click in anywhere in Modelspace to specify first and second points
I. Rotate cursor around second point
Il. Observe Polar Tracking increment angle relative to positive x-axis = 0 deg
[ll. Status Bar > Polar Tracking icon > Polar Tracking flyout > Tracking Set-
tings
a. Polar Angle measurement
i. Relative to last segment = checked
b. [OK
IV. Rotate cursor around second point
V. Observe Polar Tracking increment angle relative to last line segment
drawn = 0 deg

C. lesc

Object Snap Tracking

Exercise files: acad-polr-osnp-trak-data-c3d16.zip

Start with acad-polr-osnp-trak-02.dwg

acad-polr-osnp-trak-03.mp4 4:59

In this section you will be introduced to the Object Snap (aka Osnap) Tracking tool including
functionality when combined with Polar Tracking and Dynamic Input. Keep in mind that for
Object Snap Tracking to take effect, you will first need to have at least one Osnap turned on.

Basics

1. Open acad-polr-osnp-trak-02.dwg
2. Status Bar > Polar Tracking icon > Polar Tracking flyout
A. Increment =45, 90, 135, 180..)
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Polar and osnap tracking

w

. Status Bar > Object Snap icon > Object Snap flyout
A. Endpoint = checked

4. Status Bar

A. Polar Tracking on

B. Object Snap Tracking on

C. Object Snap on
5. PL

A e

6. Move cursor to hover over a Line endpoint

A. Observe Object Snap Tracking activate

B. Rotate cursor around active Object Snap Tracking location

C. Observe Tracking vectors available based on Polar Tracking increments
7. Move cursor to hover over additional endpoint

A. Move cursor until Tracking vectors intersect
Modify « Layers +

\
lI

AN =y
>— \
e

o v

] AL A

T

s

8. Status Bar > Polar Tracking icon > Polar Tracking flyout >f|'racking Settings...]
A. Object Snap Tracking Settings
I. Track orthogonally only = checked
B. 0K
9. Move cursor to hover over a Line endpoint
A. Observe Object Snap Tracking activate
B. Rotate cursor around active Object Snap Tracking location
C. Observe Tracking vectors available based on x and y-axes only
10. Move cursor to hover over activated Object Snap Tracking location again to deactivate
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Exercise: align objects

1. Continue working in acad-polr-osnp-trak-02.dwg
2. Status Bar > Object Snap icon > Object Snap flyout

A.
B.

Midpoint = checked
Insertion Point = checked

3. Select both SECTION A-A and SECTION B-B Mtext objects

A.

A.

Hold

I. Select middle insertion point grips on both Mtext objects
Il. Note grip color change to red

Release

4. Select one red Mtext grip to begin Move command

A.

Move cursor to hover over insertion point grip
I. Observe insertion point Osnap Tracking activate
Move cursor to hover over midpoint of top sheet border Line
I. Observe midpoint Osnap Tracking activate
Move cursor to intersection of Osnap Tracking vectors
Left-click to specify destination location for Move command

SECTION b-8
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Exercise: lay out geometry

1. Continue working in acad-polr-osnp-trak-02.dwg

2. Status Bar > Object Snap icon > Object Snap flyout
A. Endpoint = checked

3. Status Bar
A. Polar Tracking on

B. Dynamic Input on
4. L

A e

5. Move cursor to hover over lower right sheet border Line endpoint
A. Observe Object Snap Tracking activation
B. Move cursor left of Endpoint Snap location along 180 deg Object Snap Tracking
vector
l. 26
Il. enter
[ll. Move cursor above Line first point along 90 deg Object Snap Tracking vec-
tor
a. 16.5
b. enter
IV. Move cursor right of Line second point along 0 deg Object Snap Tracking
vector
a. 26
b. enter

MAINTENANCE CROSSOVER
FOR FREEWAYS

STATE OF WISCONSIN DEPARTMENT OF
TRANSPORTATION

S.D.D. 11 A 1-3

AutoCAD modify

Last updated: 2017-12-01
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Total video time: 39:51

Modify commands are used to make changes to objects that have already been drawn. These
commands can greatly improve workflow efficiency by eliminating the need to re-create
objects, streamlining object creation and location specification, combining multiple commands,
and otherwise utilize existing geometry objects.

| = H S & - o - |Gl [ 7 Autodesk AutoCAD Civil 3D 201¢
x m &) Import Survey Data | #5Y] Parcel - % Alignment + B Intersections ~ | [ Profile View ~ S e D e Move

§ -

Tgc|5pace 4 Paints ~ 77 FeatureLine ~ * Profile - & Assembly ~ —¥ Sample Lines - (@ - | O Copy
D‘ E ﬁ*f Surfaces = @} Grading ~ E’ Carridor 5{? Pipe Metwork ~ /I_I* SEEra Ve J e - [—'_\. Stratch
Palettes = Create Ground Data = Create Design = Profile & Section Views Draw = |
Start Drawing1 + [ {’.n

[=]1[Top][2D Wireframe] | _

2 I

Move & Copy

Exercise files: acad-modify-data-c3d16.zip

Start with acad-modify-begin.dwg

acad-modify-01.mp4 3:40

Move

The Move command allows you to relocate objects either by keying in X, Y, Z displacement or
by cursor-selecting a base point and destination point.

1. Open acad-modify-begin.dwg
2. Ribbon > Home tab > Modify panel > Move
A. Select objects: SD.D.11.A 1-3 text in lower right of drawing extents
B. Specify base point: lower right Endpoint of sheet border Line
C. Specify second point: lower left Endpoint of sheet border Line
D. |Ctr|+z
3. sRibbon > Home tab > Modify panel > Move
A. Select objects: SD.D.11.A 1-3 text in lower right of drawing extents

B. D
I. [Enter
c. -50,0,0
I. lenter
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Copy

The Copy command allows you to duplicate an existing object and then paste it to a location
either by keying in X, Y, Z displacement or by cursor-selecting a base point and destination
point.

1. Continue working in acad-modify-begin.dwg
2. Ribbon > Home tab > Modify panel > Copy
A. Select objects: SD.D.11.A 1-3 text in lower right of drawing extents
I. Right-click
B. Specify second point: lower left Endpoint of sheet border Line
C. Left-click multiple additional destination points
D. Quick Access Toolbar > Undo
3. Ribbon > Home tab > Modify panel > Copy
A. Select objects: SD.D.11.A 1-3 text in lower right of drawing extents
I. Right-click

I. [Single
C. [Displacement

. -50,0,0

2. fentes

Rotate & Scale

Exercise files: acad-modify-data-c3d16.zip

Continue with acad-modify-begin.dwg

acad-modify-02.mp4 5:05

Rotate

The Rotate command allows you to rotate an object in the XY plane about a point either by key-
ing in a rotation angle, selecting a relative rotation point, or picking two points to form a ref-
erence "line" and two points to form a destination rotation "line".
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1. Continue working in acad-modify-begin.dwg
2. Select SD.D.11.A 1-3 text in lower middle of drawing extents

A M
. fenter

B. hold|f3|to temporarily override Osnaps
I. Specify base point: lower left of SD.D.11.A 1-3 text
Il. Specify second point: lower left Endpoint of sheet border Line
1. Ribbon > Home tab > Modify panel > Rotate
1. Select SD.D.11.A 1-3 text

L
2. Specify base point: lower left Endpoint of sheet border Line
3. SPECIFY ROTATION ANGLE: 180
L
2. RO

1 s

3. Select SD.D.11.A 1-3 text
1. Right-clic
2.

base point:

Specify rotation angle or

P ¥
[Copy/Reference] <1BA3:

Specify the reference
nng]c @ prrify
second point:

+

3. Specify the new angle: P

L
4. Left-click first and second new angle points
5. Select SD.D.11.A 1-3 text
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1. fenter

2. Hold shift to temporarily use ORTHOMODE (force cursor along X or
Y-axis)
3. Move cursor until text is rotated 180 degrees

4, |left-clic

Scale

The Scale command allows you to resize a selection of objects while holding a specified base
point either by keying in a scale factor or referencing existing objects.

1. Continue working in acad-modify-begin.dwg
2. Double-click middle mouse wheel to Zoom Extents
3. Window-Select full-sized "PLAN VIEW"
A |de|ete
4. Ribbon > Home tab > Modify panel > Scale
A. Select objects: Window-Select half-size objects to left of full-size objects
B. Specify base point: lower right of half-size border Line
C. Specify scale factor: 2

. e
>, g

5. Window-Select half-sized objects to left of full-size objects
A. SC

. fenter

B. Specify base point: lower right of half-size border Line
C. Reference
I. enter
D. Specify reference length: Left-click beginning and end of bottom half-size border
Line
E. Specify new length: P
..
Il. Left-click beginning and end of bottom full-sized border Line
6. Window Select "PLAN VIEW" objects that were Scaled up

A M
. fenter

B. Specify base point: lower left of bottom border Line that was Scaled up
C. Specify second point: lower left of original full-size bottom border Line
7. Select redundant border Lines
A. delete
8. Double-click middle mouse wheel to Zoom Extents

Join & Explode
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Exercise files: acad-modify-data-c3d16.zip

Start with acad-modify-01.dwg

acad-modify-03.mp4 5:34

Join

The Join command will take all Line and/or Arcs objects included in a selection set that share
common start and end point coordinates (same X,Y,Z) and combine them into a single Polyline.

1. Open acad-modify-01.dwg

2. Pan and zoom to PLAN VIEW detail

3. Ribbon > Home tab > Modify panel flyout > Join button
4. Select Lines and Arc representing median back of curb

- idii & i =
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1.3

A e

. Select all "breakline symbol" Polylines along right side of PLAN VIEW detail

A fnted

. Observe "0 objects joined, 6 objects discarded..." on command line history
. Select "breakline symbol" Polyline near bottom right of PLAN VIEW detail

A. Left-click vertex grip
B. Use Endpoint Object Snap to set vertex at same location as adjacent Polyline ver-

tex

N

B~ W

SF-‘?‘_”{.’F'T'?"!..F‘.’.*.“'F or

Copy Undo

5. Select two Polylines whose vertices were aligned in step 4
6. J

A el

7. Observe "5 segments joined into 1 polyline" on command line history
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Explode

The Explode command will break objects down into foundational pieces. For example, a single
Polyline can be Exploded into multiple Lines and/or Arcs that make up the Polyline geometry.

o Warning: Never Explode a Civil 3D Object (ie Alignment, Surface, Corridor). This
will cause you to lose dynamic updating, labeling, data referencing and other
powerful object functionality. Thus, the Explode command should be limited to
simple AutoCAD objects as demonstrated in this section.

=

. Continue working in acad-modify-01.dwg
. Ribbon > Home tab > Modify panel > Explode button
. Select PLAN VIEW median Polyline previously Joined

A fnted

4. Zoom and pan to R3-4 signage detail
5 X
A. Select R3-4 Block

w N

A. Select outermost Polyline resulting from the Exploded R3-4 Block

5. s

Page: 118

Published on: 2/21/2018



AutoCAD modify

>R &~ EXPLODE
VA ha <1t objects:

Erase & Stretch

Exercise files: acad-modify-data-c3d16.zip

Continue with acad-modify-01.dwg

acad-modify-04.mp4 2:41

Erase

The Erase command allows you to remove a selection set of objects from a drawing. You can
either invoke the command and then select objects to remove using your selection method of
choice or vice-versa.

-:@: Tip: Itis a good idea to hita couple times before selecting objects to erase.
This will ensure that you do not have objects selected that you do not intend to
erase. Selected objects are not always visible depending your current Zoom level
and Pan location. Your Properties Palette is a good place to check on what is
included in the current selection set.
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1. Continue working in acad-modify-01.dwg

2. Ribbon > Home tab > Modify panel > Erase button

3. Select outermost Lines surrounding the R3-4 and R3-4A details
A. lenter

R3-4
PT MAINTENANCE
CE AUTHORIZED
VEHICLES

R3-4A

LR <clect objects:

Stretch

The Stretch command allows you to move objects and simultaneously lengthen and reorient
adjacent objects while maintaining the original attachment location. After invoking the Stretch
command, any objects completely enclosed in a Crossing selection will be moved and any
objects partially enclosed in the same Crossing selection will be lengthened and reoriented.

1. Continue working in acad-modify-01.dwg

2. Ribbon > Home tab > Modify panel flyout > Stretch

3. Use a Window Selection to select all "breakline symbol" Polylines on the left side of the
PLAN VIEW detail
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A. enter

7o - STRETCH

Select chjects: Specify
P OpEoslte CoFmer:

B. Right-click to finish selection
I. Left-click to specify base point
II. Move Cursor and Left-click to specify second point
[ll. Observe move-only behavior
4. [ctrl+
5. Ribbon > Home tab > Modify panel flyout > Stretch
6. Use a Crossing Selection to select all "breakline symbol" Polylines on the left side of the
PLAN VIEW detail
A. enter
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o

Green Crossing Selection

o

PLAN VIEW

[ * STRETCH
Select ohjects: Specify
opposite cormeni

B. Right-click to finish selection
I. Left-click to specify base point
II. Move Cursor and Left-click to specify second point
[ll. Observe intended Stretch behavior

Mirror & Offset

Exercise files: acad-modify-data-c3d16.zip

Start with acad-modify-02.dwg

acad-modify-05.mp4 5:21

Mirror

The Mirror command allows you to essentially copy, rotate, and paste an object in the X-Y
plane about a mirror line you specify. You can then choose to keep or remove the original
object you have mirrored. This can greatly reduce your task time whenever you are creating
object with an axis of symmetry in the X-Y plane.

1. Open acad-modify-02.dwg
2. Zoom and Pan to PLAN VIEW detail area of drawing
3. Ribbon > Home tab > Modify panel > Mirror
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4. Select "section line arrow" and "B" Text in upper pavement area of PLAN VIEW detail
A
B. Turn on Quadrant Osnap
C. Use Quadrant Osnap to specify first point of mirror line at quadrant point on
median Arc

D. Use Quadrant Osnap to specify second point of mirror line at center of opposite
median Arc

]

selected objects

A. ERASE SOURCE OBJECTS: N
)

.

A

B. Select "THROUGH PAVEMENT" Text and adjacent "arrow symbol"

c

D. Turn on Midpoint Osnap

E. Use Midpoint Osnap to specify first point of mirror line at upper midpoint of edge-
of-pavement Line

Use Midpoint Osnap to specify second point of mirror line at lower midpoint of
edge-of-pavement Line

m
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P !__.'ﬁc. -hi Vi E W

G. ERASE SOURCE OBJECTS: N
)

6. Select newly created "THROUGH PAVEMENT" Text and adjacent "arrow symbol"
7. M

A e

B. Specify base point and second point to move objects to lower pavement area of
PLAN VIEW detail

Offset

The Offset command allows you to create an object in reference to existing Polyline, Line or
Arc objects. The geometry of the newly created objects is dictated by a constant distance meas-
ured perpendicularly from the source object. You can call out the offset distance using a known
numeric value or by specifying an offset location using your cursor. This tool is especially help-
ful when laying out proposed roadway or parcel linework (ie Edge of Pavement, ROW)

-,é: Tip: Using modify commands such as Offset to manipulate Polylines is a great way
to lay the foundation for dynamic Civil 3D Objects. This is because many dynamic
Civil 3D Objects (ie Alignment, Feature Line) can be initially created from simpler
AutoCAD Objects (ie Polyline).

1. Continue working with acad-modify-02.dwg
2. Zoom and Pan to SECTION A-A detail area of drawing
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3. Ribbon > Home tab > Modify panel > Offset button
A. SPECIFY OFFSET DISTANCE: 1.5

5. s

C. SELECT OBJECT TO OFFSET: select subgrade Line on left side of SECTION

A-A detail
D. SPECIFY POINT ON SIDE TO OFFSET: left-click above subgrade Line

Specify point on side to offset

1
Bl Select object to offset s e e

A. |enter
4. OFFSET
A. |enter

SPECIFY OFFSET DISTANCE:

B.
C. Turn on Endpoint Osnap
D. SPECIFY THROUGH POINT: Endpoint of median nose Arc

EDG 3 ASE CO SHOULDER
DER ISE SHOUL

SECTION A-A

E. SELECT OBJECT TO OFFSET: select "CRUSHED AGGREATED BASE COURSE
SHOULDER" Line on right side of SECTION A-A detail
F. SPECIFY THROUGH POINT: Endpoint of median nose Arc on right side of

SECTION A-A detail
5. OFFSET
A
B. SELECT OBJECT TO OFFSET: MEDIAN FORESLOPES Polyline in SECTION B-

B detail
C. SPECIFY OFFSET DISTANCE: 10

. Emed

Page: 125

Published on: 2/21/2018



AutoCAD modify

D. specify point on side to offset: above selected Polyline
E. Repeat steps 5.A thru 5.D selecting previously offset Polyline as object to offset

SECTION A-A

Trim, Extend & Lengthen

Exercise files: acad-modify-data-c3d16.zip

Continue with acad-modify-02.dwg

acad-modify-06.mp4 3:50

Trim

The Trim command allows you to modify existing geometry such that a section is removed
based on intersection with other referenced existing geometry. For example, a Line can be
shortened to the point at which it intersects with another Line. The Trim command applies to
objects such as Line, Polyline, Circle, Ellipse, and Arc.

1. Continue working with acad-modify-02.dwg
2. Zoom and Pan to SECTION A-A detail area of drawing
3. Ribbon > Home tab > Modify panel >@
A. SELECT OBJECTS: select smaller Arc intersecting with Line representing
AGGREGATE SHOULDER
B. TRIM: select segment of Line you wish to trim
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3' CRUSHED AGGREGATE 12
BASE COURSE SHOULDER. —™] I~
Select object to trim

1

e |._||
\

\ Select cutting edge

COURSE

Extend

The Extend command is essentially the reverse of the Trim command. Extend allows you to
lengthen a geometry object (ie Line, Polyline, Arc) up to the point where it would intersect ref-
erenced existing geometry.

1. Continue working with acad-modify-02.dwg

2. Ribbon > Home tab > Modify panel >

A. SELECT OBJECTS: select median nose Arc on right side of SECTION A-A detail
B. EXTEND: select Line you wish to extend

po

Select boundary edge _..-/! } =
- ' B Select object to extend

Tt HoIdehile the Trim command is active in order to switch to the Extend command
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.‘6’_ on the fly.
f'\

Trim cutting edge.

While selecting objects to Extend or Trim, choose the mid-command option <select all>.
This allows you to use any existing geometry object as a potential Extend boundary or

Lengthen

The Lengthen command allows you to continue an object along it's current direction without
the need for existing geometry to serve as a boundary to extend to. You can use Object Snaps to
specify the amount you wish to lengthen the object. The Lengthen command also includes mid-

command options to measure selected object geometry.

1. Continue working with acad-modify-02.dwg
2. Ribbon > Home tab > Modify flyout > Lengthen button

Y S +§+ Move {:1 Rotate -+ Extend - / —
wiee (0« 3+ 93 Copy A\ Mirror (] Fillet - 0 \
ayer

J+ D m . |_,|,| Stretch ]'j_] Scale ,r-]l:—: Array - (ﬂ Properties

EBRLNDLEZH
ﬂ 0O Lengthen
E:

| Changes the length of objects and the includec

am LENGTHEN

Press F1 for more help

A. SELECT AN OBJECT TO MEASURE OR: DY
)
B. SELECT AN OBJECT TO CHANGE: select Line on left side of SECTION A-A

representing SUBGRADE

C. SPECIFY NEW END POINT: use Endpoint Osnap to select the end of the
Line representing CRUSHED AGGREGATE BASE COURSE SHOULDER on the right

side of SECTION A-A detail

>. ente
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Specify object to lengthen

—

SECTION A-A

Fillet & Break

Exercise files: acad-modify-data-c3d16.zip

Start with acad-modify-03.dwg

acad-modify-07.mp4 6:03

Fillet

The Fillet command allows you to insert an Arc at the intersection (or apparent intersection) of
two Lines (or Polylines) and trim the Lines at the points of tangency of the Arc. Fillet mid-com-
mand options allow you to specify Radius, apply Fillets to all line segment intersections on a
Polyline, or continue the command and apply it multiple times consecutively.

1. Open acad-modify-03.dwg
2. Zoom and Pan to R3-4 sign above PLAN VIEW detail

3. Ribbon > Home tab > Modify panel > Fillet button
A. SELECT FIRST OBJECT OR: R
l. lenter
B. SPECIFY FILLET RADIUS: O
)
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® >

C.

AutoCAD modify

Select first and second
object to apply corner

SELECT FIRST OBJECT: select one of the outermost R3-4 detail Lines
SELECT SECOND OBJECT TO APPLY CORNER: select adjacent R3-4
detail Line

|enter

SELECT FIRST OBJECT OR: R
I. lenter

SPECIFY FILLET RADIUS: 0.35
..

SELECT FIRST OBJECT: select one of the outermost R3-4 detail Lines
SELECT SECOND OBJECT TO APPLY CORNER: select adjacent R3-4
detail Line

fenter)

SELECT FIRST OBJECT OR: M
l. lenter

Apply Fillets to all remaining outermost R3-4 detail Lines
..

6. Select all four innermost Lines on R3-4 detail

A.

J

. e
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Join innermost R3-4 detail Lines

B. F

I. lenter
C. SELECT FIRST OBJECT OR: R
I. lenter
D. SPECIFY FILLET RADIUS: 0.2
I. lenter
E. SELECT FIRST OBJECT OR: POLYLINE
I. enter

F. SELECT 2D POLYLINE: select Polyline formed in Step 6.A

{é: Tip: Use the Fillet command with radius=0 to extend line segments to their point of
apparent intersection. The arc segment will then be omitted.

Break

The Break command allows you to create two Lines or Polylines from a single existing Line. You
have the option to Break the Line at a single point so that the two resulting Lines share a com-
mon endpoint location or to Break the Line at two points so that a gap is formed between the
two resulting Lines.

1. Continue working with acad-modify-03.dwg
2. Zoom and Pan to PLAN VIEW detail area of drawing
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3. Ribbon > Home tab > Modify flyout > |Break

z ol ‘}"- « 5 +§+ Move {:; Rotate -/ Extend - .‘?
% . | -_urj . l']' . ”-: Copy ;'1" Mirror :r.__| Fillet = i
.._'J‘ «r D - [-_j . |___.,_'_-L Stretch I{:]_ Scale H:—: Array = (i Py

Modify

Break at two points Break at a point

A. SELECT OBJECT: select Line bounding MEDIAN SHOULDER on bottom side of

PLAN VIEW detail tangent to median Arc
B. SPECIFY SECOND BREAK POINT OR: F
)

C. SPECIFY FIRST BREAK POINT: Use Endpoint Osnap to select intersection
of median Arc and Line

D. SPECIFY SECOND BREAK POINT OR: Use Endpoint Osnap to select inter-
section of median Arc and Line on opposite side of median crossover detail

<3 THROUGH PAVEMENT

JIAN SH

Array
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Exercise files: acad-modify-data-c3d16.zip

Continue with acad-modify-04.dwg

acad-modify-08.mp4 4:34

The Array command allows you to copy a selected object and paste the object repetitively in a
Rectangular, Polar, or Path based Array. A Rectangular Array is arranges the copied object in
rows and columns. A Polar Array arranges the copied object at a radius and incremental angle
about a specified location. A Path Array arranges the copied object at a specified location along
a path based on an existing Line or Polyline. This section will cover the Rectangular Array.

1. Open acad-modify-04.dwg
2. Zoom and Pan to PLAN VIEW detail area of drawing
3. Ribbon > Home tab > Modify panel > Array (Rectangular)
A. SELECT OBJECTS: select Polyline representing "breakline symbol"

I. Right-clic

<—1 THROUGH PAVEMENT

‘ S il Select Polyline representing
"breakline symbol"

PLAN VIEW

B. Ribbon > Array contextual tab > Columns panel

I. Columns=1
C. Ribbon > Array contextual tab > Rows panel
I. Rows =6
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D. SELECT GRIP TO EDIT ARRAY OR: SPACING
)

E. SPECIFY DISTANCE BETWEEN ROWS: Use Endpoint Osnap to select two
similar points on "breakline symbol" Polylines on left side of PLAN VIEW

.
I.

Reverse & Align

Exercise files: acad-modify-data-c3d16.zip

Continue with acad-modify-04.dwg

acad-modify-09.mp4 3:03

Reverse

The Reverse command will change the order of Polyline vertices. This is helpful when you wish
to add a vertex to the end of an existing Polyline. By default, Civil 3D will add the vertex in front
of the highest numbered vertex (the last vertex placed). If you want to add a vertex to the end
of the lowest numbered vertex (vertex 1), it will instead be placed between vertex 1 and 2. The
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order of Polyline and Line vertices also affects how a Linetype is generated. Linetypes will start
at vertex 1.

1. Continue working with acad-modify-04.dwg

2. Open Properties Palette
A. PROPS
)

3. Select Polyline drawn along bottom of 10" CRUSHED AGGREGATE BASE COURSE Hatch
A. Properties palette > Geometry dropdown > Current Vertex
B. Toggle between numbered vertices
C. Observe glyph showing vertex location in drawing area

— \ L T X T T, PROPERTIES
Pohyline @ < 4
& General -
g Color O Byl ayer
Layer P_MISC
Linetype Byl ayer
Linetype sca... 1.0000
Plat style Byl ayer
Lineweight ———— Bylayer
£ Transparency Bylayer
lf Hyperfink
o Thickness 0.0000
3D Visualization -
Material Bylayer
- Geometry =
----- _— Current Vert.. ﬂ __ B
= Vertex X 1111513 D}
Wertex Y 591424
Start segme... 00000
End segmen... 0.0000
5 Globalwidth  0.0000
T Elevabion 0.0000
Birea 65,687
Length 92 .B65T

D. Hover cursor over vertex 1

" Bad verted

Il. Observe default placement of new vertex
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Default placem:
between vertex 1 ;

E. Ribbon > Home tab > Modify flyout > Reversel
|. Properties palette > Geometry dropdown > Current Vertex
Il. Observe reversed order of Polyline vertices

F. Hover cursor over vertex 5

. bod vertes

Il. Observe default placement of new vertex
[ll. Use desired Osnap to place new vertex

Align

The Align command combines the functionality of the Move, Rotate, and Scale commands.
Most basic AutoCAD objects can be affected by the Align command (ie Polyline, Block, Hatch,
Text). Once the command is activated, you will select obects to Align then select at least two
source and destination points. If any rotation, repositioning, or scaling is necessary to replace
the source points with destination points, the Align tool will do this for you.

1. Continue working with acad-modify-04.dwg

2. Zoom and Pan to area including SECTION A-A detail and misaligned objects above sheet
border Line

3. Ribbon > Home tab > Modify flyout >
A. SELECT OBJECTS: select misaligned objects above sheet border Line

. Rghtoics
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Select objects to Align

SECTION A-A

B. SPECIFY FIRST SOURCE POINT: use Endpoint Osnap to select lower left

Polyline vertex
C. SPECIFY FIRST DESTINATION POINT: use Endpoint Osnap to select

analogous destination point on SECTION A-A detail

First source point

D. SPECIFY SECOND SOURCE POINT: use Endpoint Osnap to select lower
right Polyline vertex
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Hatch

E. SPECIFY SECOND DESTINATION POINT: use Endpoint Osnap to select

analogous destination point on SECTION A-A detail
F. SPECIFY THIRD SOURCE POINT OR <CONTINUE>:
I. lenter
G. SCALE OBJECTS BASE ON ALIGNMENT POINT?: Y
)

Hatch
Last updated: 2017-12-01
Total video time: 14:23

A Hatch is an object that fills in a bounded area and displays either a Solid, Pattern, or Gradient.
The display of the Hatch can be affected by setting a hatch scale, rotation, color (typically
ByLayer), and/or transparency. The origin of the Hatch pattern can be reset so that it displays
appropriately depending on the shape of the area filled, the hatch rotation, and the hatch scale.
There are also options to associate the Hatch with a boundary object such as a Polyline so that a
change to the boundary object will affect the Hatch accordingly such as with a Move, Scale or
Rotate command. A Hatch object can be made Annotative so that the scale of the drawing dic-
tates the scale of the Hatch. There are several additional Hatch options such as Match Prop-
erties and Separate Hatches that affect the way a Hatch is defined.

o Warning: Having a large number of Hatch objects can significantly reduce drawing‘
performance and stablitly. This is especially true if Hatch transparency is used.

o Info: Many of the desired effects of a Hatch object are handled by Styles when
working with Civil 3D objects (ie Surface, Pipe Network, or Corridor objects). This
has the benefit of the "hatched" area of the Civil 3D object being created auto-
matically as part of the object, being dynamically linked to the object, and being
turned on/off at any time by editing Style display settings.

Hatch Creation, Pattern, & Properties

Exercise files: acad-htch-data-c3d16.zip

Start with acad-htch-begin.dwg

acad-htch-01.mp4 6:29

Hatch creation

1. Open acad-htch-begin.dwg
2. Zoom and Pan to SECTION A-A detail
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Hatch

3. Ribbon > Home tab > Draw panel >

-Homammmwmm_mw

-

|- Profile View ~ _' v. v

1}? U | L Import Survey Data r\j Parcel = '__"\ Alignment = * Intersections ~
ﬁ‘la| 4}3 Points = ,' J Feature Line - __-_‘J'> Profile = &: Assembly = 'l? Sample Lines % - X f\l v B~
._ '._'f’ surfaces - I_E Grading - m Cormidor Ej’ﬁ Pipe Network = ,\j Section Views ~ il J+ & - [ .
Palettes ~ Create Ground Data ~ Create Design « Profile & Section Views Draw = }_'
Start acad-htch-begin® + | Fi

4. HATCH PICK INTERNAL POINT OR: leave default to pick internal point
A. Or, if necessary, HATCH SELECT OBJECTS OR: (PICK INTERNAL ]

B. Move cursor inside area bounded by Lines representing 4" ASPHALTIC CONCRETE
C. Observe Hatch preview
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Hatch

D. |Left-clicklto place Hatch

= R : ey b
Pick Poies He LA Lz - & Byl ¥ e
""" SCHLIT Abd| AT ANEIED +—t - L
NET ] Cngin
Bousdatinn = Palbem Picperties * Cwgin =

acad-hich-begn® +

k"

cursor within
M bounded area
10° CRUSHED AGG / g T

PR [T - WATCH Pick internal podnt ar [
LY Srlect obfects Dmde seTtlngs]:
Madel 4l +

E. Select previously created Hatch

|. |delete

5. Ribbon > Home tab > Draw panel >|Hatch|
A. Ribbon > Hatch contextual tab > Boundaries panel >

‘_E?Eif._; =~ o ~[{B3Ciil30 I =

' Ll Select | : -
i LCLL 7 A7 A
| Ll L i, ¢
i LLLL S '/
['. Printi Ll ¢ . e -

o | SOLID AMNGLE ANSIIT ANSI32

Boundanes ~ Pattern
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Hatch

B. Select individual Lines bounding SECTION A-A PAVEMENT area

- et

\
—4" ASPHALTIC CONCRETE,
VO LyS LCoc © :

C. Select previously created Hatch

. [delete]

6. Select individual Lines bounding SECTION A-A PAVEMENT area
A J
. fenter]
7. Ribbon > Home tab > Draw panel >|Hatch|
A. Ribbon > Hatch contextual tab > Boundaries panel >
B. Select single Polyline bounding SECTION A-A PAVEMENT area
I. enter
8. Ribbon > Home tab > Draw panel >|Hatch|
A. Ribbon > Hatch contextual tab > Pattern panel >|ANSI31
B. Ribbon > Hatch contextual tab > Boundaries panel > m
C. Left-click inside Lines bounding both SECTION A-A TOPSOIL areas

- ot

3 CRUSHED AGGREGATE
CRUSHED AGGREGATE
BASE COURSE SHOULDER

Both bounded areas part of single Hatch object

10" CRUSHED ATGCRESAIL CAot e
COURSE ELSEWHERE
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9. Ribbon > Home tab > Draw panel > Polyline
A. Use Endpoint Osnap to pick vertices bounding SECTION A-A 10" CRUSHED
AGGREGATE BASE COURSE area

Create Polyline to aid Hatch creation | R
PHALTIC CONCRETE,

e TYPE LV, UNLESS SPECIFIED
COURSE LSEWHERE

SECTION A-A

;@: Tip: It may be necessary to create a Polyline to help with Hatch creation if existing
linework does not get you the results you are after. You can delete the Polyline
afterward if desired and still retain the Hatch.

Pattern & Properties

Use the Pattern panel flyout found on the Hatch contextual tab to choose from the available Pat-
terns. Use the Properties panel to set fill type (Pattern, Solid, or Gradient), scale, rotation angle,
and transparency. A Hatch scale will work in combination with the drawing scale if the Hatch is
set to be annotative (see Associative & Annotative section).

10. Ribbon > Home tab > Draw panel >|Hatch|
A. Ribbon > Hatch contextual tab > Pattern panel >|ANGLE
B. Ribbon > Hatch contextual tab > Boundaries panel > (Select
I. Select Polyline bounding SECTION A-A 10" CRUSHED AGGREGATE BASE
COURSE area

- s

Il. Select Polyline bounding SECTION A-A 10" CRUSHED AGGREGATE BASE
COURSE area

o elts

11. Select previously created TOPSOIL Hatch
A. Ribbon > Hatch contextual tab > Properties panel
I. Hatch pattern scale = 10
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Hatch

B. Ribbon > Hatch contextual tab > Pattern panel flyout

|. Patten =

Associative & Annotative

Exercise files: acad-htch-data-c3d16.zip

Start with acad-htch-01.dwg

acad-htch-02.mp4 5:25

Associative Boundaries

A Hatch is an independent object. As such, it does not depend on the presence of a boundary
object in order to be retained after it is first generated. If desired, however, a Region or
Polyline boundary can be created to aid in moving or retaining the original shape of a Hatch.
For example, a Polyline boundary provides basepoint grips when performing a Move command
on a Hatch. A Region will retain the original shape of the Hatch in the event the Hatch needs to
be rebuilt. In order for the Hatch to move with or respond to edit to the boundary, the boundary
must be made associative.lpsum lorem. Ipsum lorem. Ipsum lorem. Ipsum lorem.

1. Open acad-htch-01.dwg
2. Zoom and Pan to left side of SECTION B-B detail
3. Select Hatch representing PAVEMENT section

A M
. e

Il. Select basepoint and second points

Move Hatch only

EDGE OF PAVEMENT

4. Observe lack of Hatch boundary
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o

1.
2.

Hatch

Select Hatch
A. Observe available grips

B.M
. enterh

Il. Observe lack of grips during Move command
. esq

to undo initial Move

Select Hatch

A. Ribbon > Hatch contextual tab > Boundaries panel >|Recreate
. ENTER _TYPE OF BOUNDARY OBJECT: POLYLINE
a. fenter
II. ASSOCIATE HATCH WITH NEW BOUNDARY? Y
y
B. lesc
Select Hatch boundary Polyline

A M
. fenter

Il. Select basepoint and second point
[ll. Observe Hatch association with Polyline

9. Select Hatch boundary Polyline
A M
.
Il. Use Endpoint Osnap to move Polyline back to original location
Annotative

Annotative scaling is used to dynamically set an annotative object's displayed scale based on
the current drawing scale. It can also be used control visibility of annotative objects based on
inclusion of scales in an object's annotative scales list. The end goal here is to display objects at
the correct scale when plotting layouts. More detail on annotative scaling in general can be
found in the training module dedicated to the topic. This section will walk you through making a
Hatch annotative and managing the annotative scales list. You will also see how the Hatch pat-
tern scale is different from a Hatch annotative scale, and how the two can work together.

Continue working in acad-htch-01.dwg
Select Hatch representing PAVEMENT section on left side of SECTION B-B detail
A. Ribbon > Hatch contextual tab > Properties panel
I. Observe Hatch pattern scale = 5.0000
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Hatch

B. Properties palette > Pattern dropdown
I. Annotative = Yes

Page: 145

PROPERTIES
Hatch | @ 4§
£ | General -
: Color O ByLayer
Layer P_MISC
| Linetype BylLayer
|— Linetype scale  1.0000
el Flot style Bylayer
0 oo — oo
EI Transparency  Bylayer
S e
Patten —
— Type Predefined
Pattern name '..'HEET
A Annotative No -]
%:; Angle Yes:
= Seale
3 Origin X 1495299
Ll Origin Y £1.6906
' Spacing 5.0000
35 Double Mo
! Assaciative No
g; Istand detectio... Outer
Background co... B None
| Geometry =

Elevation
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Hatch

A. Observe Hatch pattern displayed scale change

pewew e

wmmmmmmmmm-wamww

. W
o] 15 Pattern < £ « [Jistch Transparen
} . @ E "gpt Bylayer - ﬁl I

ANS AR-BB1E AR-B816

None ~ ]! s.0000 = (I
Pattern Properties « |0

ch-01* +

—EDGE OF PAVEMENT —EDGE OH
changed / i S 7

Page: 146

Published on: 2/21/2018



Hatch

B. Ribbon > Hatch contextual tab > Properties panel
I. Hatch pattern scale: 0.5

]_ ' @ E = T::p ByLayer « Jangte —

AR-BBI6  AR-BB16C I N ~ Bll|o:s000

Pattern Properties « | Q

h-01* ~d

Not shown - current drawing scale: 1IN:10FT

3. Status bar > Current drawing scale flyout

A. Select

B. Observe no change in Hatch pattern displayed scale
4. Status bar > Current drawing scale flyout

A Select
5. Select Hatch representing PAVEMENT section on left side of SECTION B-B detail

A. Ribbon > Hatch contextual tab > Properties panel

|. Pattern dropdown > Annotative scale >[dia|og box icon]
a. Annotation Object Scale dialog
1. Add Scales to Object dialog
1 IN:5 FT

1.
2. (oK

Page: 147

Published on: 2/21/2018
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—EDGE OF PAVED —EDGE
SHOULDER SHOUL

@ Add Scales to Object

Object Scale List Scale List

TINIFT
1IN:2 FT
TR O —
TIN2OFT ™
1IN4DFT
1INSOFT
1IN1D0 FT
1IN:200 FT

1 paper unit = 10 drawing units 1IN4DO FT

= 1IN:500 FT

(@) List all scales for selected objects 1IN1000 FT

= 1IN FT
(_) List scales common to all selected objects only 2

6. Status bar > Current drawing scale flyout

A. Select

B. Observe change in Hatch pattern displayed scale

Match Properties & Separate Hatches

Exercise files: acad-htch-data-c3d16.zip

Continue with acad-htch-01.dwg

acad-htch-03.mp4 2:29

Match Properties

Use the Match Properties button found on the Hatch contextual tab to push pattern, color, trans-
parency, and Hatch pattern scale from a source to destination Hatch. This saves you time if you
need to update multiple Hatches to have similar Hatch properties.
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Hatch

1. Continue working in acad-htch-01.dwg
A. Select PAVED SHOULDER Hatch on left side of SECTION B-B detail
B. Ribbon > Hatch contextual tab > Options panel >[Match Propertieﬁ
I. Select FINISHED SHOULDER as source Hatch

bge  Output Survey Autodesk 360 Help Add-ins  Featured Apps  BIM360 Peformance  Express Tools Output  Ge

. - ]_j Pattern v L—_;.t E 'H h Transparenc) ( | ¥ If-—-[ ] f :o
] BylLayer - ] 1 'l'—J ‘ NN “,‘4
. Se

ol B

: 1 .ﬁssocrallu'ri-'-nr‘-rut'.-,e Match
: 5! None - CI| 2,0000 Origin J Properties H
Properties « Origin = Options = } K

2. Match Properties

—EDGE OF PAVEMENT —EDGE OF PAVED —EDGE

o [ SHOULDER / SHOU
o

Separate Hatches

You can set your Hatch creation options so that picking multiple bounded areas while in a single
Hatch command creates either a single Hatch throughout all bounded areas or individual Hatch
objects for each bounded area. You can also break an existing single Hatch that covers multiple
bounded areas into separate Hatch objects for each bounded area.
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Hatch

1. Continue working in acad-htch-01.dwg
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Hatch

A. Zoom and Pan to PLAN VIEW detail
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Hatch

B. Ribbon > Home tab > Draw panel >
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Hatch

|. Ribbon > Hatch contextual tab >[Options flyout button]
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Hatch

a. Hatch and Gradient dialog
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Hatch

i. Create separate hatches = unchecked
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Hatch

Open Hatch and Gradient dialog

i Hatch and Gradient >
Hatch Gradient Boundanes
Type and pattem Add: Pick poirts
Type: Predefined v ==
% Add: Select objects
Pattem- ANSIT o one
Color: Oblayer  ~ @ v BN Femave!
o
Angle and scale
Angle: Scale
0 v] [0 ] Ll /———
EI " I

Doutble I Unchecked H Dg-umud—
pacag 50 &“m

Hatch ongin Use Cument w
(O Use cument origin Transparency
(@ Spectied ongin Bylayer -
E_Mtnumm ol B
[[] Default to boundary edents
[[] Store as default ongn
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Grips

Il. Pick internal points in the three bounded areas along top of PLAN VIEW
detail
a
b. Observe a single Hatch object created that covers all three bounded
areas
C. Ribbon > Home tab > Draw panel >[Hatch
|. Ribbon > Hatch contextual tab >[0ptions flyout button]
a. Hatch and Gradient dialog
i. Create separate hatches = checked
Il. Pick internal points in the MEDIAN SHOULDER and median crossover areas
through center of PLAN VIEW detail
.
b. Observe multiple Hatch objects created for the bounded areas
D. Select Hatch created in step 1.B
I. Ribbon > Hatch contextual tab > Options dropdown >[Separate Hatcheﬂ
II. Observe single Hatch split into multiple Hatches

v Manage Output Survey Autodesk360 Help Add-ins  Festured Apps BIM360  Pedformance Ex

77 7 - I—j Pattern v ::-'—4‘-’ b ]|-|'—- h Transparency ( Lj i :’lj

- .
< : Bylayer v Knale
ANSI3Z - v } : Set Associative| /
Al 3 I-:': None - |I_] | §.0000 : '“.![Il.'jlll
Properties « | Origin = |

T—

(o] Outer sz
B &5 Do Not C
{1 C

To be separated into three Hatches

S =
Z ////////////ﬂ// 24,

<1 THROUGH PAVEMENT |—b B 12

Grips
Last updated: 2017-12-01

Total video time: 22:29
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Grips

Object Grips are used to interact with and edit objects in through the drawing view (ie
Modelspace). Upon selecting an object, available Grips will display for the object(s) selected.
Depending on the type of object selected, you may have Multifunction Grips allowing access to
several options for Grip editing. Additionally, for all Grips, you can cycle between Grip Modes
including Move, Rotate, Scale, and Mirror. Though many of the edits you perform using Grips
can be handled elsewhere, utilizing Grip edits in combination with object snaps, polar tracking,
and dynamic input can significantly expedite your object editing workflow.

Basics: stretch vs move

Exercise files: acad-grips-data-c3d16.zip

Start with acad-grips-begin.dwg

acad-grips-01.mp4 3:21

Arguably the most basic Grip function is the Stretch. Within the category of Stretch Grip func-
tions, are two distinct types of editing behavior: Stretch and "move". In general, an endpoint
Grip has a Stretch behavior and a midpoint or insertion Grip has "move" behavior. The Stretch
behavior relocates the Grip and changes the length or radius and rotation or centerpoint of an
object as necessary. The "move" behavior will relocate the Grip and object while retaining all
other object geometry properties such as length and rotation.

Grips with Stretch function exhibiting "stretch" behavior:

« Polyline vertex and endpoint
o Line endpoint
o Arc endpoint

Grips with Stretch function exhibiting "move" behavior

e Text insertion point
e Line midpoint

o Circle center

e Block insertion point
o COGO Point

o Info: The COGO Pointis a Civil 3D object. COGO Points are covered in detail in
later training modules and thus are not included in the example workflows here.

1. Open acad-grips-begin.dwg
2. Select CRUSHED AGGREGATE BASE COURSE SHOULDER Line on left side of SECTION A-A
detail
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Grips

A. Observe display of two endpoint Grips and one midpoint Grip
B M midpoint Grip to activate

I. Move cursor and observe behavior

1. |lesc

LIRHID) AOORBIATE =,

BASE COURSESHOULDER

3. Select R3-4 Block at top of PLAN VIEW detail
A. Observe display of insertion point Grip

B. Left-clic insertion point Grip to activate

. Move cursor and observe behavior
|| lesd
4. Select SECTION A-A Text
A. Properties palette > Text dropdown > Justify
I. Observe Justify=Center

B. Left-clic insertion point Grip

. Move cursor and observe behavior
|| lesd
5. Zoom & Pan left of SECTION A-A detail
6. Select red guiding Circle
A. Observe display of four quadrant Grips and one center Grip
B m center Grip to activate
. Move cursor and observe behavior

7. Select CRUSHED AGGREGATE BASE COURSE SHOULDER Line on left side of SECTION A-A
detail

A. Left—clic endpoint Grip to activate

. Move cursor and observe behavior
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Grips

CRUSHED AGGREGATE
BASE COURSE SHOULDER

SECTION A-A

8. Repeat step 7 for Polyline bounding 10" CRUSHED AGGREGATE BASE COURSE Hatch
9. Repeat step 7 for SECTION A-A detail median nose Arc

Shift+select multiple

Exercise files: acad-grips-data-c3d16.zip

Continue with acad-grips-begin.dwg

acad-grips-02.mp4 5:42

Hold the Shift key and select multiple Grips to simultaneously apply a similar Grip edit to mul-

tiple object Grip locations. The Grips will display red once selected and activated. Release the

Shift key and select one of the activated Grips to apply a Grip edit as normal. The Grip edit will
then be applied to all Grips included in the selection.

Continue working in acad-grips-begin.dwg
Zoom and Pan left of SECTION A-A detail
Observe location of red guiding Circles
Turn on Center and Endpoint Object Snaps
Select BOTTOM OF MEDIAN Line

A. Left-click left-most endpoint Grip
. SPECIFY STRETCH POINT OR:
a. Use Osnaps to relocate Line endpoint at center of guiding Circle

vk wnNe
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Grips

Left-click once you see
green Center Osnap glyph

/
10:1 MAX. —
20:1 NORMAL

6. Select both CRUSHED AGGREGATE BASE COURSE and SUBGRADE Lines
A both leftmost endpoint Grips
I. Release shift key
II. Left-click one of the shift+selected Grips
a. Use Osnaps to relocate Line endpoints at center of guiding Circles

3. Left-click to relocate all
shift+selected Grips

1. Select both Lines
2. Shift+select both Grips

10:1 MAX.—
20:1 NORMAL

7. Select PAVED MEDIAN SHOULDER Line
A. Verify Dynamic Input is on
|. Status bar >[Customization button]
a. Dynamic Input = checked
II. Status bar
a. Dynamic Input toggled on
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Grips

2. Dynamic Input = checked z b .o ¥ Dynamic Input
. @ - inewmeight + Drtho Mode
£ 1
o Transparency .
+ Polar Tracking
<§a E Thickness
=@;§ L ———————— « |sometric Drafting
& | 3D Visualization
4& Material + Object Snap Tracking
*;\' Shadow displ s 2D Object Snap
e Plot style
- LineWeight
é{g 2 Plot style
. T.__'«— Plot style table  Transparency
e e Plot table att: : :
& Blottable pt Selection Cycling
‘%’\_ | | View 3D Object Snap
alle Sl Dynamic UCS
” a5 Centert
wl. E ConterZ Selection Filtering
7 Sl : ;
I o Height Gizmo
.|| &8 Width o
i ¥ Annotation Visibility
& Misc o
S = ! : : ; v Aut
CONFORM TO THE PERTINENT & Annotation sc ¥
OF THE STANDARD UCSicon On Annotation Scale
AMNMD THE APPLICABLE SPECIAL i
> licopato + Workspace Switching
UCE per view
UCE Mame v Annotation Monitor
5 DETAILS AND SPECIFICATIONS & Visual Syl it
LSEWHERE IN THE CONTRACT.
Quick Properties
Lock Ul
' Cut Plane lcon
MAINTE N
FOR FR v Cut Plane Text

+ Isolate Objects

1. Customization button fmance

+ Clean Screen

MODEL i i v % L_Gv\LvLTv,E’RAHNﬂOFFv B-4 §3500 @R A=

B. Hover cursor over leftmost Line endpoint

I. Observe Dynamic Input tooltip
II. SPECIFY END POINT: 5
.

[ll. Use Osnaps to Lengthen Line to center of red guiding Circle
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Grips

Use center Osnap to /—EDGE OF PAVED CRUSHED AGGREGATE
lengthen Line / ME DIAN SHOULDER BASE COURSE SHOULDER

10:1 MAX, —/
20:1 NORMAL

8. Select both CRUSHED AGGREGATE BASE COURSE and SUBGRADE Lines
A both leftmost endpoint Grips
I. Release shift key
Il. Left-click one of the shift+selected Grips
a. to cycle Grip function = Lengthen

,—EDGE OF PAVED CRUSHED AGG
MEDIAN SHOULDER BASE COURSE SH(

10:1 MAX. ~
20:1 NORMAL

B. Use Osnaps to Lengthen Lines to leftmost endpoint of PAVED MEDIAN SHOULDER
Line
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Grips

,—EDGE OF PAVED
" MEDIAN SHOULDER

9. Pan to right of SECTION A-A detail
A. Use crossing selection to select TOPSOIL Hatch and bounding Lines

3' CRUSHED AGGREGATE
BASE COURSE SHOULDER

|
—TOPSOIL

L 4" ASPHALTIC CONCRETE, S— %D:l MAX
TYPE LV, UNLESS SPECIFIED 20:1 NORMAL
ELSEWHERE

SECTION A-A

A. appropriate endpoints of selected objects

I. Release shift key
Il. Select rightmost endpoint of BOTTOM OF MEDIAN Line
a. Move cursor and observe behavior
b. Use Osnaps to uniformly relocate selected linework endpoints
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Grips

Ctrl+select to copy

Exercise files: acad-grips-data-c3d16.zip

Continue with acad-grips-begin.dwg

acad-grips-03.mp4 2:44

Hold the ctrl key when selecting a Grip to make a copy of the objects attached to the Grip. For
example, ctrl+select a Text Grip to copy the full Text object. Ctrl+select a Polyline vertex to
copy and the Line segements touching the selected Grip(s). You can combine the ctrl+select
technique with the shift+select technique to copy multiple objects attached to the shift+selected
Grips

1. Continue with acad-grips-begin.dwg
2. Select SECTION A-A Text
A insertion point Grip
I. Release ctrl key
II. Panto SECTION B-B detail
a. Use Osnaps to place copied Text at center red guiding Circle
b.

SECTION A-A

1. ctri+select

3. Copy function remains active until esc I

SECTI@N A-A

I 2. Use center Osnap to place l

3. Pan to PLAN VIEW detail
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Grips

4. Select breakline symbol Polyline at top-right of PLAN VIEW detail
A wall vertex Grips
B. Release shift key
l. righmost vertex Grip
Il. Release ctrl key
a. Use Osnaps to place copies at all remaining red guiding Circles

1. shift+select vertex Grips

2. ctrl+select one Grip

A \ 3. Use Osnaps to place copies 8

N—1

«— EDGE OF PAVED
SHOULDER

,—25"RTYPICAL

MERTEX

Grip modes

Exercise files: acad-grips-data-c3d16.zip

Start with acad-grips-01.dwg

acad-grips-04.mp4 6:46

In addition to object-specific Grip edit behavior, all Grips have the ability to edit associated
objects using four standard behaviors. These standard Grip editing behaviors are known as Grip
Modes. They include Move, Rotate, Scale, and Mirror. Once an object is selected and a Grip is
activated, use the enter key to cycle between Grip Modes. Once you begin cycling, you are lim-
ited to one of the four standard Grip Modes. Hit esc and re-activate a Grip to perform a non-
Grip Mode edit such as Stretch or Lengthen.
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Grips

1. Open acad-grips-01.dwg
2. Zoom and Pan to PLAN VIEW detail
3. Select Line just below R3-4A signage
A. Left-click topmost endpoint Grip
I. Observe command line prompt SPECIFY STRETCH POINT OR:
II. Move cursor and observe behavior
.
[ll. Observe command line prompt change SPECIFY STRETCH MOVE
OR:
IV. Repeat steps 3.A.l - 3.A.lll to cycle all Grip Modes

V.
B. lesc
4. Zoom and Pan to SECTION A-A detail
5. Select CRUSHED AGGREGATE BASE COURSE SHOULDER Multileader
A. Left-click leader Grip

l. lenter
II. SPECIFY MOVE POINT OR:
a. Left-click to place a copy of Multileader on right side of SECTION A-

A detail
b. esc

SECTION A-A

6. Pan to SECTION B-B detail

Verify midpoint Object Snap is on

8. Window select breakline symbol Polyline and Hatch near EDGE OF PAVEMENT
Multileader

N

Page: 167

Published on: 2/21/2018



Grips

Left-to-right window selection

1. Left-click one of the displayed Grips

A. enter to cycle to Mirror Grip Mode
|. SPECIFY SECOND POINT OR: BASE POINT
a. Use midpoint Object Snap to specify midpoint of 4" ASPHALTIC

CONCRETE Polyline
II. SPECIFY SECOND POINT OR: COPY
a. Hold shift key for temporary Orthomode

b. Left-click second mirror point above basepoint
C. esc

e Mirror axis allll

2. Select PAVED SHOULDER Hatch one left side of SECTION B-B detail
A. Left-click a displayed Grip
I. Right-click
a. Mirror
Il. Repeat steps 1.A.I - 1.A.ll to place copy of PAVED SHOULDER Hatch
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Grips

——" : Enter
Grip right-click menu

Mowve

Mirror h

Rotate

Scale

Stretch Vertex
Add Vertex

Remove Vertex

Base Point

Copy

Reference

Undo Ctri+Z

Hatch selected Properties... Ctrl+1

But

Multifunction grips

Exercise files: acad-grips-data-c3d16.zip

Continue with acad-grips-01.dwg

acad-grips-05.mp4 3:56

In addition to the four standard Grip Modes, some objects have Multifunction Grips. The first
example we saw of this was the Line endpoint Grip. This is a Multifunction Grip with Stretch and
Lengthen functions. Once a Multifunction Grip is activated, use the ctrl key to cycle between
Grip functions. When only a single Multifunction Grip is activated, hover your cursor over the
Grip to see a Multifunction Grip menu. This menu will not display when multiple Grips are activ-
ated such as when shift+selecting multiple Grips.
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Layers and their properties

1. Continue with acad-grips-01.dwg

2. Zoom and Pan to SECTION B-B detail

3. Select MEDIAN FORESLOPES APPROACHING CROSSOVER Multileader
A. Left-click the leader landing Grip

l. to cycle Grip functions to Add Leader
a. SPECIFY LEADER ARROWHEAD LOCATION:

i. Use endpoint Object Snap to specify location at Arc endpoint

10" CRUSHED AGGREGATE
BASE COURSE

L MEDIAN FORESLOPES
APPROACHING CROSSCVER

SECTION B-B

Il. to cycle Grip funcitons to Stretch
a. Use red guiding Circle to relocate leader vertex
B. Select Polyline representing MEDIAN FORESLOPES APPROACHING CROSSOVER
I. Left-click Polyline arc segment midpoint Grip
a. to cycle Grip functions to Convert to Line
b.
C. Select Polyline representing MEDIAN FORESLOPES APPROACHING CROSSOVER
I. Left-click Polyline line segment midpiont Grip

a. to cycle Grip functions to Convert to Arc
i. SPECIFY MIDPOINT OF ARC SEGMENT:
1. Use Osnaps to place specify center of red guiding

Circle

2. esd

Layers and their properties
Last updated: 2017-12-01
Total video time: 35:48

Layer basics
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Layers and their properties

Exercise files: acad-layr-prprtis-data-c3d16.zip

Start with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-01.mp4 4:36

Layers in AutoCAD are used to control object display properties, visibility, plotting, object selec-
tion, and organization. All objects in a drawing will reside on a Layer. The Layer an individual
object resides on is known as the Object Layer. When AutoCAD objects are created, they will be
placed on the Current Layer. You can set which Layer is the Current Layer either through the
Ribbon Layer Panel or Layer Properties Manager. Some of the most commonly used/edited
Layer properties are On/off, Isolate/unisolate, Freeze/thaw, Lock/unlock.

Info:

Civil 3D objects are made up of components. For example, an Alignment can have Line,
Curve, Spiral, etc components. The object and it's component can all be on unique Lay-
ers.

When Civil 3D objects (ie Alignments, Corridors, Surfaces) are created, they will be
placed on the default Object Layer specified in the Drawing Settings dialog. An optional
Layer name wildcard can be included that will append the default Object Layer name
with the name you give to the Object. In this way, a new Layer will be created for each
named Civil 3D Object created. For example, the default Object Layer for Alignments in
the WisDOT design template is P_ALI_*. The * character is the wildcard. If an Alignment
is named HWY 14, the default Object Layer created will be P_ALI_HWY 14.

1. Open acad-layr-prprtis.dwg
2. Ribbon > Home tab > Layers panel
A. Observe Current Layer = E_ALI
3. Application menu dropdown > Drawing Utilities > Drawing Settings > Object Layers
tab
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Layers and their properties

A. Observe default Civil 3D Object Layers

“_515 EHGS G- o -|8ovin -|=

Learch Commands

=
| hem i it |
e
& Open k
=
B Save fs b
= Export b
@7 Publish ’
@ Print k
— Slite
'é Waorkflow  #

5

Tools to maintain the drawing

Drawing Properties
Set and display the file properties of
the current drawing.

&

Drawing Settings

Specify drawing-wide ambient _,3 b
settings and settings for units and S
zones, object layers, and

abbreviations.

Drawing
Utilities "'2‘ K

Close »

o

S o
~ B

g B

Units
Control coordinate and angle display
formats and precision.

Audit
Evaluate the integrity of a drawing
and corrects some errors.

Status
Display drawing statistics, modes, and
extents.

Purge

Remove unused named items, such as
block definitions and layers, from the
drawing.

Recower
Repair a damaged drawing file,

| Options | | Exit Autodesk AutoCAD Civil 3D 2016
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Layers and their properties

A Drawing Settings - acad-apprnc-cntrl-begin O >

Units and Zone | Transformation Object Layers |Abbreviations | Ambient Settings

Object Layer Modifier Value Locked £
" Alignment P_ALI Suffix =k &
"@ Alignment-4Labeling P_ALI Text MNone a
ﬁ Alignment Table P_ALI Text None a
ﬂ Appurtenance 0 MNone a
"@ Appurtenance-Labeling ] None a
& Assembly P_CRDR._Assembly  Suffix = a
% Building Site ] Mone &
Cant View 0 MNone a
Catchment P_DRM_Catchment  Suffix = a
"@ Catchment-Labeling P_DRM_Text None a
Corridor P_CROR Suffix = &
Corrider Section P_CRDR None &
Feature Line P_FTLN MNone a
Fitting 0 MNone a
"% Fitting-Labeling o None &
" Renaral Mate | shel B MTST Tewh Mrne =1} bk

(1) Enterasingle * (asterisk) in the value field to indude the object name as the prefix or suffix value in a layer name.

Immediate and independent layer on/off control of display components

Cancel Apply Help

4. PLINE
A.
B. Draw Polyline with two vertices anywhere between SECTION A-A and SECTION B-
B details
C. Select Polyline just drawn
D. Properties palette > General
I. Observe Object Layer = E_ALI
5. Select BOTTOM OF MEDIAN Line on right side of SECTION A-A detail
A. Ribbon > Home tab > Layers panel
I. Observe Object Layer = P_XS_FinalBorrow

o Info: The Ribbon Layer Panel shows the Current Layer if no objectis
selected. It shows the selected Object Layer if a object is selecting

C. Properties palette > General
I. Observe Object Layer = P_XS_FinalBorrow
D. esq
6. PLINE
A. [enter]
B. Ribbon > Home tab > Layers panel
I. Observe dropdown display change to Current Layer = E_ALI
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Layers and their properties

C. Draw Polyline with two vertices anywhere between SECTION A-A and SECTION B-

B details
7. Select BOTTOM OF MEDIAN Line on right side of SECTION A-A detail
A. Ribbon > Home tab > Layers panel >
8. PLINE

A. [enter
B. Ribbon > Home tab > Layers panel
I. Observe Current Layer = P_XS_FinalBorrow
C. Draw Polyline with two vertices anywhere between SECTION A-A and SECTION B-

B details

9. Select multiple objects
A. Properties palette > General

I. Observe Layer = *VARIES*

B. [esd
C. Ribbon > Home tab > Layer panel > Layer list dropdown

I. Choose Layer for all selected objects
a. Observe Object Layer change

II. Match Layer
a. SELECT OBJECT ON DESTINATION LAYER
i. Select BOTTOM OF MEDIAN Line on right side of SECTION A-

A
b. Observe Object Layer for selection = P_XS_FinalBorrow

Layer commands: off, freeze, isolate, lock

Exercise files: acad-layr-prprtis-data-c3d16.zip
Start with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-02.mp4 6:57

Commonly edited Layer properties

Freeze/thaw

Isolate/unisolate

-

Layer
Properties

Lock/unlock

On/off
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Layers and their properties

Layer property Description

When a Layer is turned off, objects residing on that Layer will not dis-
On/off play, although they will be accounted for when processing object dis-
play, such as when you Zoom Extents or Regen.

Depending on Layer settings, Layer Isolate will either Lock and fade

Isolate/unisol
S BV i display or turn off all Layer except those of selected objects.
When a Layer is frozen, objects residing on that Layer will not display
and will not be accounted for when processing object display. Freez-
Freeze/thaw . s ol

ing a Layer with an extraordinarily large number of objects can help
drawing performance.

Objects on a locked Layer cannot be deleted or edited. Locking Layers
Lock/unlock can be helpful when you wish to use objects on a Locked Layer for
visual reference or Osnapping while protecting their geometry.

On/ off

1. Continue working in acad-layr-prprtis-begin.dwg
2. Ribbon > Home tab > Layer panel >

. Q f [0 @ %
# Sh Make C t
Layer w g zcke it Paste
F'FDFIEI'tIE_-,

Turns off the layer of a selected object

Turning off the layer of a selected object makes that object
invisible. This command is useful if you need an unobstructed
view when working in a drawing or if you don't want to plot
details such as reference lines.

'am LAYOFF

Press F1 for more help

3. SELECT AN OBJECT ON THE LAYER TO BE TURNED OFF
A. Select multiple objects below SECTION A-A detail
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4. Double-click middle mouse wheel
A. Observe Zoom Extents still accounting for Layers turned off
5. Ribbon > Home tab > Layer panel >f|'urn All Layers On]

Gy (950 =] P

"
= & a2 Make Current
Layer : & B P e Paste lD

F'rn::pertiesﬁ £ o %Match Layer % B’

Turn All Layers On

Turns on all layers in the drawing

All layers that were previously turned off are turned back on.
Objects created on those layers become visible, unless the layers
are also frozen.

‘= LAYON

Press F1 for more help

Freeze/ thaw

1. Continue working in acad-layr-prprtis-begin.dwg
2. Ribbon > Home tab > Layer panel >

Layers and their properties
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Layers and their properties

® -

& (9 £ 0o . X
Layer 5 gﬁg g Nike Corent Paste D

Properties E =

Freeze

Freezes the layer of selected objects

Objects on frozen layers are invisible. In large drawings, freezing
unnEEqu layers speeds up operations in*.-'u:ul*.fing u:.Iisp.Ia;,.-' and
regeneration. In a layout, you can freeze layers in individual layout
viewports.

=
= LAYFRZ

Press F1 for more help

3. SELECT AN OBJECT ON THE LAYER TO BE FROZEN
A. Select multiple objects below SECTION A-A detail

B. [esd

4. Double-click middle mouse wheel
A. Observe Zoom Extents not accounting for frozen Layers
5. Ribbon > Home tab > Layer panel >f|'haw All Layerﬂ
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s -

5 9 2f o - EE ¥

L ” H = T TR £Z Make Current iy FD
ayer = 2 aste

Properties £f £ <. &2 Match Layer ol [,

Thaw All Layers 1
Thaws all layers in the drawing

All layers that were previously frozen are unfrozen. Objects

created on those layers become visible, unless the layers are also
turned off or have been frozen in individual layout viewports.
Layers that are frozen in individual layout viewports must be
thawed layer by layer.

‘= LAYTHW

Press F1 for more help

Isolate/ unisolate

1. Continue working in acad-layr-prprtis-begin.dwg
2. Ribbon > Home tab > Layer panel >

wry

g Q af]o . @
= o lF % < £ Make Current
Bayes : 5 <7 £F Make Curren 0=
Properties E P A S A - 0 . [ Y [ 7

Isolate

%
N

Hides or locks all layers except those of the selected objects

All layers except the layers of the selected objects are either
turned off, frozen in the current layout viewport, or locked,
depending on the current setting. The layers that remain visible
and unlocked are called isolated.

‘= LAYISO

Press F1 for more help |

3. SELECT AN OBJECT ON THE LAYER TO BE ISOLATED
A. Select BOTTOM OF MEDIAN Line on right side of SECTION A-A detail

B.
C. Observe non-isolated Layers fade and lock
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Layers and their properties

4. Ribbon > Home tab > Layer panel flyout
A. Adjust Locked Layer Fading with slider

o : Ky e I::‘ i ]
% E L;f Dj £% Make Current ?ﬁ
Layer (&) = "7?}} o ake Curren Bt D
Properties g, 2 & 5 % Match Layer = @
Clipboard

| Unsaved Layer State

key-in value

Locked Layer Fading

Controls the amount of fading for objects on locked layers

toggle fading on/off ;

= LAYLOCKFADECTL

Press F1 for more help

5. Ribbon > Home tab > Layer panel >[Layer PropertiesJ
A. Layer Settings
I. Isolate Layer Settings
a. Settings for Layers not isolated = Off
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Layers and their properties

B. 0K

.I 1. Layer Properties button H

- d

[ | Maodify - Layers = | Clipboard

i\ Layer Settings X Search for layer Q| :.c
[ b
E Mew Laper Motification Lo llE
| 8 [] Evaluate new layers added to drawing On Freeze Lod or Linety ™
. & TF ot [ white Contin
n : o IF o [ white Contin
zd - o T o O yellow Contin |
9 = . g & 2 Oyellow Ecl
50 — ' e o ies o Ml red Contin
nE " T o Il red Contin
g 8 et o M red Contin
W T ot Il red Contin
ng & ayer @ o T o I blus Contin
e = o o T o Oyellow Contin
n ) 8 et o [l red Contin
ng @ T o Cyellow Contin
: Isolate Layer Settings 0 Tt 5l Contin
o Setting faor layers not izolated o £ o [yellow Contin
e rell Conti
e () Lock and fade W :O: o Elyelow i |-n
- - B @ :O: o M red Contin
5 =8 Locked Layer Fading 50% % Tk ot [Oyellow Wisdol
® T [ yellow Wisdot
(®) O ] ¥
: : o el o [ white Contin
I N paper space viewpork use o 2t & 24 Contin
‘3( ) off N X &£ mE Wisdof
. @ VP Freeze o :O: o Oyellow W|-5|:|01
L 8! € aF @24 Wisdo
ig|  Dialog Settings & T = W30 Wisdo =
- ; 0
Apply laver filker to lager toolbar Q :O: f B30 WISd.m %
o g o 241 Contin =
[ Indicate layers in use 9! :O: o E241 Wisdol E
Wiewpoart override background calar: Q :O: f L yellow Egr E
: o T8 o [Oyellow Contin =
O 106,182,226 i o IF o O yellow Ecg 2
. (=8
F _ B W & = 140 Contin ¥ | o
E oK Cancel Help 2 T
i
alayed of 363 total layers
2 i ’ =
6. Ribbon > Home tab > Layer panel >
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= n B G < £F Make Current

Layer " e Paste
Properties gﬁl = I? < {% Match Layer E: @
Unisolate |
Restores all layers that were hidden or locked with the LAYISO
command

Reverses the effects of the previous LAYISO command. Any
additional changes made to layer settings after you use the
LAYISO command will be retained.

‘= LAYUNISO

Press F1 for more help

Ribbon > Home tab > Layer panel >|Iso|ate

SELECT AN OBJECT ON THE LAYER TO BE ISOLATED
A. Select BOTTOM OF MEDIAN Line on right side of SECTION A-A detail

N

C. Observe non-isolated Layers turn off
9. Ribbon > Home tab > Layer panel flyout >[Layer Previouﬁ

00 N

= VLo - X
Laj,r:r T B G T £F Make Current s I
Properties @ & £ Z % Match Layer = @;
_ Clipboard
| Unsaved Layer State - |

When you use Layer Previous, it undoes the most recent change
using either the Layer control, Layer Properties Manager, or -
LAYER comrmand. The changes you make to layer settings is
tracked and can be undone by Layer Previous.

'=m LAYERP

Press F1 for more help

-,@: Tip: Use Layer Previous to turn on or thaw only the single Layer or selection of Lay-
ers you previously changed. The Ribbon buttons only allow you to turn on or thaw
all layers
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Lock/ unlock

1. Ribbon > Home tab > Layer panel >

™ S g il = Make C 1
Layer e Lﬂ”l @ % ake Curren b I
Properties g £ £ e -

Lock
Layer

Locks the layer of a selected chject

Using this command, you can prevent objects on a layer from
being accidentally modified. You can also fade the display of
objects on a locked layer using the LAYLOCKFADECTL system
variable.

‘= LAYLCK

Press F1 for more help

2. Select an object on the layer to be Locked
A. Select BOTTOM OF MEDIAN Line on right side of SECTION A-A detail
Observe Locked layer display fade
Hover cursor over object on locked Layer
Observe "padlock" glyph indicating the Layer is locked

mUuow

3. Select an object on the locked Layer
A. Observe absence of any Grips

B. M
. fenter

Il. Observe command line history and inability to edit object on locked Layer:
a. MOVE 1 FOUND,1 WAS ON A LOCKED LAYER
. fesq
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4. Ribbon > Home tab > Layer panel >

A. Select an object on locked P_XS_FinalBorrow Layer

o =

= G Make Current
Layer ; g = —Bg seniie Paste ID
Properties E & £ o % Match Layer 3 =
Layers

Unlock

Unlocks the layer of a selected object

You can select an object on a locked layer and unlock that layer
without specifying the name of the layer. Objects on unlocked
layers can be selected and modified.

' LAYULK

Press F1 for more help

5. Select the three extraneous Lines drawn near SECTION A-A detail

A. [deletd

Select and delete any extraneous
Lines you drew here

Layer properties manager: interface & editing

Exercise files: acad-layr-prprtis-data-c3d16.zip

Start with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-03.mp4 6:39
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Layers and their properties

The Layer Properties Manager is where you can sort, create and delete Layers or edit Layer
properties such as Layer name, description, display color, visibility (on/off or freeze/thaw), plot
style name (how thick a lines will plot), whether the Layer will plot or not, etc. Take advantage
of shift+select and ctrl+select to affect multiple Layers at once.

1. Continue with acad-layr-prprtis-begin.dwg
2. Ribbon > Home tab > Layer panel >[Layer Properties}
A. Observe "366 total Layers" listed along bottom of Layer Properties Manager
palette
3. Ribbon > Home tab > Layer panel > Layers dropdown > P_XS_EAR_Base
A. Layer Properties Manager
I. Observe Status = Current

we e Te il e Move Rotate /- Trim + & g | @ Liof @ PXSEARBase v i Set Current Layer from dropdown ]
nes e @ - I~ | g Copy Mirror 7] Fillet ~ § = 55 & o5 25 2% NMake Current o W
i 2 ayer e aste
ews = | [F- @e - @ - [BStretch [l Scale 99 Amay - Properties| £ & £ 4 £ Match Layer T =
n Views Draw ~ | Modify ~ Layers = | Clipboard
1x
Current layer: P_XS_EAR_Base : Proposed XS EAR (Base) Search forlayer ~ Q %
23 vRH|sdsay el
Filters | Status  Name 4 On Freeze Lock Color Linety »
=% Al P P_RW_Proposed 9 xx o Ered Tentin
B Alignment & P_RW_QuarterLine ol T o Mred Eqtrl
i All Used Layers = P_RW _SectionCormer G B o Hred Contin
& Beam Guard = P_RW_SectionLabel G % & Mred Contin
Ef;::;‘;dms = P_RW.Sectionline 9 O of M Esecl
R 4 P_RW Slopelntercepts G B o Oyellow Wisdo
B bading = P_RW_SlopeStake 5 T o Mgreen Wisdol
T FTMS = P_RW Text q 7;1 & Owhite Contin
T Lighting & P_RW.Traverse § % of Oydlow Wisdof
& Pavement Marking =g P_RW_Ultimate o] 15 o’ Oeyan Contin
i Permanent Signing = P SIG g B o m200 Contin
& Planting = P_STRUCT_CattlePass (AR o 3 o M blue Centin
::;"E & PSURF Q¥ o Ebue Contin
e 4 P_SURF_AMG-Breakline-BaseCourse G o Egreen Centin
Rogadway 4 = P_SURF_AMG-Breakline-Datum #] Tk o Oyellow Contin
& Signals & P_SURF_AMG-Breakline-Pavement § % of Mmagenta  Contin
B Stonm Sewer £ P_SURF_AMG-Breakline-SelectCrushed § % of Mble Centin
5 Surface =g P_SURF_AMG-Breakline-Top o] 15 o Mred Contin
T Text &  P_SURF Final_BaseCourse G L & m3 Centin
& Topography = P_SURF_Final_Datum g X of H150 Centin
'k TPP Mapping = P_SURF _Final_Pavement g ©w & @ Contin
% Traffic Control-Staging ! ;
i Typical Sections 4 P_SURF Final_SelectCrush G o Ered Centin
& Utilities Existing & P_SURF_Final_Top 9 I} o Oyellow Contin
T3 Utilities Proposed w7 PSURF Text Y 3 of Hblue Contin | &=
& POWAL § 1 o Oyellow Centin |2
= P.XS g @ & W00 Contin || £
& P_¥5Eold G 1 of W20 Contin | [ 2
- = P XS Curb 5 T g Owhite Contin E
Indicates Status = Current H G i o Hgreen Gontin | &
o = PGS EAR Borrow § ¥ of Egreen Contin | 2
- IS
= = P XS EAR CGFill R T o M2 Contin ¥ | &
[ Irvvert filter L > %
All: 366 layers displayed of 366 total layers |z

o Info: Alternatively, set a Layer Current by selecting a row and

clicking the Set Current button # or double-clicking a row in
Layer Properties Manager

Il. Select a row in by left clicking
a. Left click once more on the Layer name to edit the name
b. Left click elsewhere in to cancel or finish the name edit
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Layers and their properties

4. Select BOTTOM
A. Ribbon >

OF MEDIAN Line on left side of SECTION A-A detail

Home tab > Layer panel >Make Current

B. Layer Properties Manager
I. P_XS_FinalBorrow row
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a. Toggle Layer Off
i. "The current layer will be turned off. What do you want to
do?"
1. fl'urn the current layer ofﬂ

| e R TRt P Ty I ] o,

12 Erosion Control |

Layer - Current Layer Off it

The current layer will be turned off. What do you want to do?

— Turn the current layer off

Objects that you create from now on will not be displayed in the drawing until you turn the
layer back on.

—> Keep the current layer on

TR TERT

7 Topography

TPP Mapping

~&d Traffic Control-Staging
153 Typical Sections

: Utilities Existing

=153 Utilities Proposed

P_X5 EAR CommonGrnd2
P_XS EAR_EBS

P_X5 EAR_Embankment
P_¥5 EAR_Embankment2
P_¥5 EAR_MoMarsh
P_XS EAR Other

P_X5 EAR_Pavement
P_XS EAR_StructExc
P_¥5 EAR_SubBase

P_X5 EAR_Unclassified
P_X5 EAR Waste

P_X5 FinalBorrow

SLLbbhhlbhyhy

slﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁi
—

YED e aT e e e O o 2 20 a2 2

b. Toggle Layer On
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c. Toggle Layer Freeze

i. "This layer cannot be frozen because it is the current layer."

1 Clos

_Ig | F- F_SUNE_TITdl_FdeErierie

' | Layer - Cannot Freeze X
ng

ne

ani This layer cannot be frozen because it is the

ng current layer.
e
You can turn off the current layer instead of freezing it, or you
of| can make a different layer the current layer.

] ot
§
g
R
I 3
§
g
¢ %
A g g
Is
. ?
jz, = > F RS CRTCCOTTITTIO T T 'g' ﬁ
= P_X5_EAR_CommeonGrnd2 AR 3
graphy = P_XS EAR_EBS 0o A
”ECF‘F"”QI Gacing |< PXS.EAR Embankment ST S
. SZ’;:{;'S 8ging |~  p_xS_EAR Embankment? 0 I
ey = P_X5_EAR_MoMarsh AR 3
es Proposed = P_X5_EAR_Other 0o A
Pard P_X5 EAR_Pavement Q‘ ﬁ
= P XS EAR_StructExc LI o 2
= P_X5_EAR_SubBase AR 3
= P_¥S_EAR_Unclassified 0o A
£ P_XS_EAR Waste g o
o P_X¥S FinalBaorrow 0 LF
L P XS5 FinalBoxCul LI o 2
Il. P_XS_EAR_Waste row
a. Set current by double clicking this row
lll. P_XS_FinalBorrow row
a. Toggle freeze
i. Observe Layer not displayed in modelspace
b. Toggle thaw
c. Toggle lock
i. Observe Layer display fade in modelspace
d. Color column
i. Color = yellow
ii. (0K
1. Observe layer color change in modelspace
e. Color column
i. Color =30
ii. (0K
f. Linetype column
i. Select Linetype: choose Ecomlin from list
ii.
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g. Linetype column
i. Select Linetype: choose Continuous from list
ii.
h. Lineweight column
i. Lineweight = 0.80mm
1. observe no change to display in modelspace
ii. LINEWEIGHT
L
2. Display Lineweight = checked
3.
4. Observe change to display in modelspace
iii. Lineweight =0.30mm
iv. LINEWEIGHT
L
2. Display Lineweight = unchecked
3.
i. Plot column
i. Toggle plot/ noplot
j. Plot Style column
i. Click on 5B-wisdot named Plot Style
1. Observe list of Plot Styles
2. |Cancel

° Warning: Named plot styles have been
assigned intentionally to Layers included in
the WisDOT design template. These Plot
Styles dictate the plotted color (ie Black), line-
type and lineweight of plotted objects. Do not
change these assigned Plot Styles as doing
so will result in non-uniformity among plotted
WisDOT plan sets.

k. New VP Freeze column
i. Toggle New VP Freeze

o Info: New VP Freeze affect creation of new View-
ports. Viewports are used for plan production to
"look" from you plan sheet Layout (Paperspace)
into your Civil 3D model (Modelspace). The con-
cepts and use of Layouts, Viewports and Paper-
space vs Modelspace will be covered in more depth
in later training modules.
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C. Model and Layout tabs
New Layout

Madel

Located bottom-left of Civil 3D interface. Creates
a new Layout which includes a new Viewport

o

S11A103

II. Click newly created Layout 1 to make active

a. Status Bar > Customization > Model Space = Checked
b. Status Bar > Model or paper space = Model

Model or Paper space

| Customizatic

v b O N T E K kBT E e+ $ 3w @B @S|

. Layer Properties Manager

a. Observe VP Freeze = frozen
i. Observe no display of P_XS_FinalBorrow in this Viewport only

b. VP Freeze = thawed

D. Model and Layout tabs

|. Set Model tab active

E. Layer Properties Manager

I. Right-click any column header

a. Maximize all columns

Il. Right-click Name column header

a. Freeze column
i. Observe static display of Name and Status Column while

scrolling left-right
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column headings

IStatus

right-click menu affects Layer
Properties Manager interface

TR LR LR R R R R R TR RN R RN R TR R R R

Mame — 1

P_SURF_AMG-Breakling| ¥ “tatus c

P_SURF_AMG-Breaklinef ~* Mame | 1]

P _SURF_AMG-Breakline] « 0On =

P_SURF_AMG-Breakline] . ey

P_SURF_Final_BaseCours o

P_SURF_Final_Datum _ ij

P_SURF_Final_Pavemeng ¥ Color

P_SURF_Final_SelectCruy | Linetype

P_SURF_Final_Tep +  Lineweight i

E:i;‘fijﬂt v" Transparency 'i

P XS »  Plot Style )

P_X5 Bold & Plot ]

P_¥5_Curb «*  Mew VP Freeze Pt

P_X5 EAR Base ~*  Description T

P XS5 EAR _Borrow ; ie

P_X5 EAR_CGFill Customize...

P_X5 EAR_Cormmon(Grng =BE i

P_XS_EAR CommonGrmi Maximize all columns

P XS _EAR_EBS Maximize column

P_KS_EAR_Embankmen] Optimize all columns i

P_X5_EAR_Embankmen Optimize column

P_¥S EAR MobMarsh ]
Freeze column

P_X5_EAR Other

P_XS_EAR_Pavement Restore all columns to defaults

P_X5 EAR_ StructExc

Layer properties manager: create new & layer notification

Exercise files: acad-layr-prprtis-data-c3d16.zip

Continue with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-04.mp4 2:49
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Layers and their properties

1. Continue with acad-layr-prprtis-begin.dwg

2. Layer Properties Manager
A. Select E_ALI row

B. Create New Layer
I. Layer name = E_ALI2

o Info: When creating a new Layer in Layer Properties Manager,
all properties of the selected Layer other than the Layer name

will be assigned to the new Layer created.

o Requirement: When creating a new layer, follow the WisDOT
Layer naming convention. For example, E_ALI <object name>
("E for existing or P for proposed"_"three or four letters for object
type" "optional additional sections of three or four letters for

object type"_ "object name or description")

B3 Create New layer own
b
| Status Name 4« On Freeze Lock Color Linety *
§ T g Owhite Contin
*) g [ white Contin

& 0
nt = Defpoints W Lk
Layers - E.ALI L . o W yellow Conti

C. Select E_ALI2
l. [Right—click > Merge selected layer(s) to..]

a. Select E_ALI

o 08
c. "The selected layers will be merged into layer E_ALI. Do you want to

continue?"

D. Layer Settings

I. New Layer Notification = checked
Il. Evaluate new layers added to drawing = checked
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[ll. Evaluate all new layers = filled

x

' Current layer: P_XS_EAR_Waste : Proposed] |y Layer Settings X [pearch for layer Q
= =) @ GBS Sk ﬁg
# = Q” H ~! 7] New Layer Notification
Filters | Status ¢ r Linety »
IR [ Evaluate new lapers added to drawing
5 £F Al & hite Contin
O Alignment & () Evaluate new xref layers only hite Contin
" All Used Layers = 0D Evalints 4 nows hipons ow Contin
»/ Beam Guard = g low Ecl
W Cormidor = % [] Notify when new layers are present Contin
i Cross Sections e Contin
2 Erosion Control =4 :
o Existing - LW
o FTMS = s
2 Lighting & lue Contin
& Pavement Marking - low Contin
2 Permanent Signing & Contin
] =] flar:rt.ing = low Contin

E. Select E_ALI

F. Create new Layer

G. Right click newly created Layer 1
l. [Reconcile Layer]

Layer properties manager: properties filter & settings

Exercise files: acad-layr-prprtis-data-c3d16.zip

Continue with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-05.mp4 6:07

Layer Properties Filters essentially query all the Layers in your drawing based on Layer name
text or other Layer properties. This allows you to reduce the Layers listed in Layer Properties
Manager, making Layers easier to find and work with. You can also use the search field in the
upper right corner of Layer Properties Manager to filter the Layers shown based on Layer
name. Using Layer Settings, you can also apply the current Layer Properties Filter to the Ribbon
Layer Panel dropdown list.

1. Continue working in acad-layr-prprtis-begin.dwg
2. Layer Properties Manager
A. Filters
I. Alignment
a. Observe reduced list of Layers displayed in Layer Properties Man-
ager
b. Observe Layer quantification note in lower-left of Layer Properties
Manager window
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Layers and their properties

I |
||:| rvert filter T

|E}|"Ef quantiﬁcatiﬂn Alignment: 25 layers displayed of 366 total layers

Il. Right-click Alignment Layer Filter >

a. Observe Layer Filter Properties name-based query

Filter narme:
|A|ignment |

Filter definitian;

= Pt

Sta... | Mame : e . el
| P ALF query of Layers with names
= including P_ALIl or E_ALI

[ll. Right-click All Used Layers Filter
a. Observe inability to modify properties or delete this filter

Filters | Status  Mame
=1 & 0

1B Alignment £ Defpoints

...... =] i oA
X i 1
[~] Visibility b
f_] Lock ¥
&d Cross ] ; i
B Froci Viewport 3_
&7 Existin lsolate Group » [:

& FTMS '

- Lightir Mew Properties Filter... 3

. f_‘? Paverr Mew Group Filter R
& Permal _ ; R
T3 Plantis Mew Standards Filter.., 5
& Profile Convert to Group Filter ,
i cannot modify or delete
&7 Right ¢ Rename z
™ Road S default Layer Filter
& Signald
TR = T AREA

o Info: The All Used Layers Filter is one of the default Layer
Filters automatically created in any drawing. These
default Layer Filters cannot be modified or deleted. Addi-
tional default Layer Filters include External Reference,
Non-External Reference, Unreconciled Layers and View-
port Overrides.
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b. Shift-select multiple Layers included in the All Used Layers Filter
i. Right-click selection

1. [Delete Layer

2. Observe notification informing that you cannot delete
these Layers

ated.

o Info: When Layers are referenced by a Civil
3D Style included in a drawing or template,
the Layers are included in the All Used Lay-
ers Filter and cannot be deleted. This is true
even if there are no Civil 3D objects in the
drawing. For example the Alignment Civil 3D
Style is included in the WisDOT design tem-
plate even before any Alignments are cre-

3. Ribbon > Home tab >ﬁoo|space

A. Toolspace palette > Settings tab > Alignments > Alignment Styles > Double-
cIick@LI Existingl
I. Alignment Style palette > Display tab > Layer column

a.

JOLSPACE

'e Draming Settings View

= & Alignment Styles

= No Disolay

L4

Prospector

>

@ Alignment Style - ALl Existing

Information | Design | Markers Display |5umuv |

View Direction:

Plan ~

Companent display:

Compone... | Visble
Line
Curve
Spiral
Arrow 7

Line Extensions
Curve Extension
Tangent Extens
Warning Symbo

4. Layer Properties Manager
A. Shift-select all Layer Filters

l. [Save filter group]

a.

b. [Save]
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G Linetype
YER  Continuous

Observe Layers referenced by the ALl Existing Civil 3D Alignment
Style

Current layer: P_X5_EAR_Waste : Proposed X5 EAR (Waste)

Filters

= £ AN
B L.

29788

ARG &I

| Status

cannot delete Layers that are
referenced by Civil 3D Styles

\

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

LT Scale

Lineweight

ByLayer
BylLayer
BylLayer
BylLaver
Bylayer
ByLayer
ByLayer

Plot Style

ByLayer
Bylayer
ByLayer
ByLayer
Bylayer
ByLayer
ByLayer
BySloch

Save Layer Filters dialog > File name = filter groups.Ift

VIRV IRV VRV RV

Name
o
Defpoints
E_ALI
EALLCL
EALILCPI
E_ALI_CPiData
_AL|_Equation
_ALI_Marker
_ALI_PiData
E_ALI_ROWReferenceLineExistin
E_ALI_ROWReferLineExisting_CF
E_ALI_ROWReferLineExisting_TP
_AL|_Sta
E_ALI_Tic
EALLTR
E_ALI_TPIData
E_AREA
E_AREA_Primary_Environmental
E AREA Sod
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Save filter group

a Current layer: P_ _Waste : Proposed XS EAR (Waste)
223 vB|sme s
[ Filters €« . Status  MName
== l&  EAU
® & EALLCL
= &  EALCP

B. Shift-select all Layer Filters > Right-click >

C. [Load Filter Groups]

I. "Note, that this action will remove any Layer Filter assignments that

already exist. Do you wish to continue?"

2. [res

Load filter groups

: Current _EAR_Waste : Proposed XS EAR (Waste)
M R B ESE &
LFiIten _c<| Status  MName
= £, Al ' =4 0
2 All Used Layers = Defpoints
= E ALl

Autodesk AutoCAD Civil 3D 2016 - English

Note, that this action will remove any
Layer Filter assignments that already
exist.

Do you wish to continue?

Yes
lax

Browse to filter groups.flt
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D. Layer Properties Manager search field
I. syntax =p_ar*
II. Observe real-time filtering of Layer list

e

.: Proposed XS EAR (Waste) | search field » pat|

i o

Status Name & On Freeze Lock Color
Py P_AREA , E—j" B r=d
= P_AREA_ClearZone 0 5 W blue

real-time search results

E. Layer Settings
|. Dialog Settings > Apply layer filter to layer toolbar = unchecked
Il. oK
F. Set Beam Guard Layer Filter active
5. Ribbon > Home tab > Layer panel > Layer list dropdown
A. Observe all Layers in drawing included in Layer list
6. Layer Properties Manager
A. Layer Settings
|. Dialog Settings > Apply layer filter to layer toolbar = checked
Il. oK
7. Ribbon > Home tab > Layer panel > Layer list dropdown
A. Observe only the Current Layer and those Layers included in the Beam Guard
Layer Filter included in Layer list dropdown

Layer states & layer walk

Exercise files: acad-layr-prprtis-data-c3d16.zip

Continue with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-06.mp4 5:00

A Layer State is a saved version of the way a drawings Layer properties are set up. The prop-

erties saved in a Layer State include Layer On/ off, Freeze/ thaw, Lock/ unlock, Color, Linetype,
Lineweight, Transparency, Plot style, Plot/ no plot, New VP Freeze and VP Freeze. Layer States

can be imported, saved from the current Layer Properties setup, or restored in a drawing at
any time. Restoring a Layer State will reset all Layer properties currently set in a drawing to
those saved in the Layer State. Use Layer States to quickly and accurately switch to a desired
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Layers and their properties

Layer properties setup for specific design, external referencing, or plotting workflows. Some
key Layer States are included in the WisDOT design template and on the Ribbon WisDOT Stand-
ards tab. The Layer States on the WisDOT Standards tab can be imported through the Layers
Tool Palette.

The Layer Walk command allows you to sort and select Layers from a list or your drawing area
and see them displayed in real time. You can use Layer Walk to efficiently select a group of Lay-
ers either by name or by selecting objects in the drawing area, then create a Layer State based
on that selection from within the Layer Walk dialog. The Layer State created from within the
Layer Walk command will only affect visibility through the Layer on/ off property. All other
properties will remain unchanged.

Layer states

1. Continue working in acad-layr-prprtis-begin.dwg
2. Ribbon > Home tab > Layers panel flyout > Layer State dropdown >[New Layer State]

m « & % ¢ ol [ P_XS_FinalBorrow  ~ E

let + @y < B S <h £ Make Current
e Layer Jon "- a @ g Pas
ray - ¢ |Properties| £, &. £ < £ Match Layer "

Clig

!Umwﬁd Layer State -
8 ' WisDOT16 All Layers (default)

srrow) WisDOT16 Template (default) c for la
New Layer State... . i
Manage Layer Statul"f. Color
G-Breakline-Uravam Y T e [ yellow

A. New layer state name = color
B. 0K
3. Layer Properties Manager
A. Shift+select all Layers
B. Click any Layer Color field
I. Color = white
Il. oK
4. Ribbon > Home tab > Layers panel flyout > Layer State dropdown >[New Layer State]
A. New layer state name = white
B. [OK
5. Ribbon > Home tab > Layers panel flyout > Layer State dropdown >
A. Observe all Layer Color properties restored based on color Layer State
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6. Layer Properties Manager
A. Shift+select all Layers
B. Click any Layer Lock field

7. Ribbon > Home tab > Layers panel flyout > Layer State dropdown >
A. Observe Layer Color and Lock properties restored based on white Layer State

Layer walk

1. Ribbon > Home tab > Layers panel flyout >|Layer Walkl

-~ [
g Q I+ of ] EAU W
=~ &8 5 £ Make Current
i h B 4 L £2 Make Curren s |T_h|
Properties g., Q’, E* L. % Match Layer r @
Clipboard

| Unsaved Layer State -
|z £ {5 a Layer walk

Layer Walk

Displays chjects on selected layers and hides objects on all other
layers

Displays a dialog box with a list of all layers in the drawing. For
drawings with a large nurnber of layers, you can filter the list of
layers that are displayed in the dialog box.Use this command to
review the objects on each layer and to purge unreferenced
layers.

(s LAYWALK

= rl: g Press F1 for more help

A. Layer Walk dialog
I. Right-click in Layer list
a. [Select all

b. Observe Layers displayed in drawing area
Il. Select objects

a. Use crossing selection to select objects in drawing area
b. Observe selection in Layer list based on object selection:
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i LayerWalk - Layers: 366 :

| 2. select objects h 4

P PROF Cuiven
P PROF Misc
F_FHOF _Refersnce
F_PROF_Speciailitches
P_PROF_S5
P PROF Ted
P_PROF_VPINotes
F_ROWY _AsphConc
F_RDWY_BamerConc
P_RDWY_Besmn

1. select all

P ROWY C and G
P_RDWY_C_and_GBack
P_RDOWY _C_and_GFace ’

lll. Right-click in Layer list
a. [Save Layer State]
i. New layer state name = layer walk
ii. 0K
IV. Select only P_XS_Final Borrow
V. Restore on exit = checked
a. [Close)
2. Ribbon > Home tab > Layers panel flyout > Layer State dropdown >M
A. Layer Properties Manager
I. Observe Layer On property restored based on layer walk Layer State

WisDOT layer tools & best practices

Exercise files: acad-layr-prprtis-data-c3d16.zip

Continue with acad-layr-prprtis-begin.dwg

acad-layr-prprtis-07.mp4 3:40

Find tools to import WisDOT Layers and Layer States in the Ribbon WisDOT Standards tab. You
might import all WisDOT Layers if a drawing is lacking standard WisDOT Layers either because
the drawing was started from a template other than WisDOT design or if Layers have been
Purged. Several pre-defined Layer States can also be imported to help with things like switching
a drawing so Layer Plot Style properties work with the latest WisDOT Plot Style Table.

Two key best practices for working with Layers in Civil 3D are to always assign relevant object
Layers (don't leave objects on Layer 0) and to never assign object the Defpoints Layer. Layer 0
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is unique in that it is used by many Civil 3D styles to inherit parent object Layers or used by
AutoCAD Blocks so that objects within a Block are control by the overall Block object Layer. The
Defpoints Layer is used by Civil 3D to track object geometry for things like Dimensions. Civil 3D
objects will typically default to the appropriate Layer based on default Object Layers as covered
in previous videos in this training module. Basic AutoCAD Layers for thing like preliminary or
reference line work must be assigned correct Layers, however. AutoCAD Blocks and Dimensions
will be covered in detail in later training modules

° Warning: Never leave objects on Layer 0 when finishing a drawing or workflow.
Always assign or verify assignment of relevant Layers to objects created. Never
place objects on the Defpoints Layer. The Defpoints Layer is used by Civil 3D to
track object geometry for things like Dimensions. Placing objects on the Defpoints
Layer will inevitably cause drawing corruption at some point.

1. Continue working in acad-layr-prprtis-begin.dwg
2. Layer Properties Manager
A. Observe total number of Layers in drawing = 366

3. Ribbon > WisDOT Standards tab > Standards Components panel >|Add Layer
A. Observe total number of Layer in drawing = 669

4. PURGE
N

B. Items not used in drawing:

. [Layers

Il. Confirm each item to be purged = unchecked
.
C. Observe total number of Layers in drawing = 366
5. Ribbon > WisDOT Standards tab > Plot Configuration panel >|Layer Stateﬁ
A. Layer State Tool Palette > Translate Layer States > [Load Layer State: Translate]
@014 Layers to 2016 StandardQ
6. Ribbon > Home tab > Layers panel flyout > Layer States dropdown >[Layer Translate]
E014 to 2016
7. Ribbon > Home tab > Layers panel >[rhaw all Iayer.fq
A. Observe all Layers turned on in Layer Properties Manager
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8. Ribbon > Home tab > Layers panel flyout >
G Qs A - X
O

= Ty B Sh Tp £ Make Current

Layer Paste
Properties £ £. £ <5 £ Match Layer z =,
Clipboard |
Unsaved Layer State o |
Layer previous g = £ g _

Previous

Undoes the last change or set of changes made to layer settings

When you use Layer Previous, it undoes the most recent change
using either the Layer control, Layer Properties Manager, or -
LAYER command. The changes you make to layer settings is
tracked and can be undaone by Layer Previous.

‘om LAYERP

Press F1 for more help

-,@: Tip: If you do not have a Layer State to restore to, but you made an unintentional
change to one or more Layer properties, use the Layer Previous button to revert
back to the previous setup of Layer properties. This is your "undo" button specific
for Layers.

Blocks and external references
Last updated: 2017-12-01
Total video time: 60:11

Both Block References (aka Blocks) and External References (aka Xrefs) allow you to bring pre-
viously created, external objects into your Civil 3D drawing.

A Block is an object type that is made up of one or more other drawings objects. When objects
are contained in a Block, they are easily inserted into any drawing to avoid duplicated work in
assembling the various objects making up the Block. Blocks are typically used for Survey Point
Markers, standard construction or plan details, plan set sheet text and typical plan-view line-
work. Blocks can be dynamics in that you have special control options for visibility or editing.
They can also contain attributes, which are text objects whose content can be edited while lock-
ing down the text Style/Layer/etc.

You can think of an Xref as a view in a destination drawing back to a source drawing. In the des-
tination drawing, the Xref source objects are protected from editing beyond Layer display con-
trol. Additionally, a source drawing can be Externally Referenced into multiple destination
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drawings simultaneously. Whenever a change is made to an Xref source drawing, you are
prompted in the destination drawing to update the Xref. In this way, the referenced source con-
tent is easily kept up to date and consistent throughout all destination drawings. Xrefs can be
used in design drawings to see and reference linework or other objects for the purposes of
design without actually having those reference objects in your current drawing. Another use for
an Xref is for displaying existing conditions or other site objects needed on multiple plan sheets.
If you only want to display certain objects from the Xref on certain plan sheets, you can accom-
plish this through Viewport Freezing Layer control. More detailed information on plan pro-
duction will be covered in later training module.

Block creation basics

Exercise files: acad-blk-xref-data-c3d16.zip

Start with acad-blk-xref-begin.dwg

acad-blk-xref-01.mp4 5:07

In this exercise, you will create a Block such that you have Layer control of the Block once cre-
ated. You will do this by setting the objects making up the Block on Layer 0.

1. Open acad-blk-xref-begin.dwg
2. Set Current Layer =0
3. Ribbon > Home tab > Draw panel
A. Draw a Circle
I. Radius = 15+
B. Draw a Polyline within the Circle
4. Ribbon > Insert tab > Block panel >
A. Name = test
B. Base Point
I. Specify on-screen = unchecked
a. Use Osnaps to specify center of Circle
C. Settings
I. Block unit = unitless
D. Objects
I. Specify on-screen = unchecked
Il. Convert to block = filled

. [Select objects

a. Select Circle and Polyline

b. fenter
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E. Behavior
I. Annotative = unchecked
II. Scale uniformly = checked
[ll. Allow exploding = checked

F. oK

.. ‘_. Block Defintion

Ham=
:t‘== . m

Circle & Polyline to be " Bese pot Obects
included in Block Specky Onscress
[ | Fick por S:h:t chiects 4
¥ |28 TO2E35626882% () Retain

Y. |31 27e0e065358124 (®) Convert 1o block

e () Delebe
27 e £ objects sslscted
o : . Settngs Descrptian
Coordiantes will vary depending on Block urt
where you drew Circle & Polyline e =
Hyperink,

[ Cpen im block: edior

5. Select test Block
A. Properties palette > General

I. Layer = E_ALI_Marker

Il. Observe Layer properties take effect
Info: In order to have Layer control of a Block Reference, the objects
included in the Block must be placed on Layer 0. The Block itself can
then be placed on any Layer as needed and the Layer properties will
take effect.

Block creation continued, attributes & editing

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-begin.dwg

acad-blk-xref-02.mp4 5:24

In this exercise, you will create a Block such that you do not have Layer control, then edit the
Block so that you do have Layer control. You will also learn how to add a Block Attribute, which
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is a text object contained in the Block whose properties are protected and whose content value
can be edited in a user-friendly interface. When you insert an Attributed Block into a drawing,
you will be prompted to enter specific information for the attribute content. Block Attributes
are a great way to ensure that necessary text information is entered and that it is in the correct
format. In the process of completing this exercise, you will take an introductory look at the
Block Editor interface.

1. Continue working in acad-blk-xref-begin.dwg
2. Current Layer = E_ALI
3. Ribbon > Home tab > Draw panel
A. Draw a Circle
I. Radius = 15+

B. Draw a Polyline within the Circle
4. BLOCK
A

B. Name = test2
C. Base Point
)
a. Use Osnaps to specify center of Circle
5. Objects

A. [Select objects

I. Select Circle and Polyline
I.
6. Select test2 Block
A. Properties palette > General
I. Layer = E_ALI_Marker
Il. Observe Layer properties not taking effect

Info: If a Block has been created such that you do not have Layer con
trol, you can enter Block Editor and place the objects contained in the
Block on Layer 0. Then you will have Layer control of the Block.

7. Ribbon > Insert tab > Block panel > EDIT
A. Block to create or edit = test2
B. 0K
I. Select Circle and Polyline
a. Properties > General
i. Layer=0
Il. Block Editor Ribbon > Close panel >[Close Block Editor]
a. [save the changes to test2)
8. Observe Layer properties take effect
9. Select test2 Block
A. Properties palette > General
I. Layer = E_ALI
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10. Double-click test2 Block
A. Block to create or edit = test2
6. oK

|. Block Editor Ribbon > Action Parameters panel >Ll-\ttribute Definition]
a. Attribute
i. Tag = Marker_ID
ii. Prompt = Enter Marker ID
iii. Default = Default ID
b. Text Settings
i. Annotative = unchecked
ii. Text Height=1

. OR

il attribute Definitsan 4
Mo fbute -
braratida Marker_[0
Tag <t
rlﬂ:l'lsl-!rl. Prosmpl: Ertar Maroer 1D
[ ety
[ Proceat Defeat Defau 1D =
ELu-:h prmadicn
] Muighe b Teod Setiings
halicaen Left w
riiton Port Yoo sl
EI Spacdly on-ecreen :l A
Teeet hsight ||:.|::?5 | e
Fictatian 0 |4
b [¥ g ark ¥
':lP'.::a'_ Carvosl Heda

Il. Specify insertion point of Attribute within Circle
C. Block Editor Ribbon > Close panel >[Close Block Editor]
l. [Save the changes to test2]
11. Ribbon > Insert tab > Blocks panel flyout >[Synchronize Attributeﬁ
A. ENTER AN OPTION: SELECT

B. Select test2 Block

C. et

12. Double-click test2 Block
A. Enhanced Attribute Editor > Attribute tab
I. Value = 12345

Il. oK

Insert from block definition & edit insertion point

Exercise files: acad-blk-xref-data-c3d16.zip
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Continue with acad-blk-xref-begin.dwg

acad-blk-xref-03.mp4 2:53

In this exercise you will learn to insert a Block from the definition stored in the current drawing.
You will also learn two methods to reset a Block insertion point in Block Editor.

1. Continue with acad-blk-xref-begin.dwg
2. Ribbon > Insert tab > Insert dropdown >
A. Block to create or edit = test2
I. Insertion point
a. Specify on-screen = checked

Il. Scale
a. Specify on-screen = unchecked
b. X=1
[ll. Rotation
a. Specify on-screen = unchecked
b. Angle=0
Iv. oK
Ay Insert »
Fath
Loeste using Geographic Dals
Inserion point Scale Rotation
1 Speciy On-screen [ Specéy On-acreen [l Specy On-scmen
) X 10000 Angla: [
S Hock Uit
rdiomm Soals Factor.. |1.0000
[ explode Cancel Help

3. Specify insertion point of test2 Block near other drawing objects

A. Edit Attributes
I. Enter Marker ID = 6789
B. 0K
BE

4.
A
B. Block to create or edit = test2
I. Select all objects in Block Editor drawing area
a. M
b.
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Il. Specify base point
a. Select bottom of Circle using Osnap
[ll. Specify second point

a. Verify Dynamic Input is off
b. 0,0

C. enterl

C. Block Editor Ribbon > Close panel >[Close Block Editor]
I Save the changes to test2]
5. Select test2 Block

A. Observe Grip location at bottom of Circle
6. BE

A. lenter
B. Block to create or edit = test2
C. Block Editor Ribbon > Action Parameters panel > Parameters dropdown >
Basepoint
. SPECIFY PARAMETER LOCATION
a. Use Osnap to specify center of Circle

D. Block Editor Ribbon > Close panel >[Close Block Editor]

l. [Save the changes to test2]

7. Select test2 Block

A. Observe Grip location at center of Circle

Write block (WBLOCK)

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-begin.dwg

acad-blk-xref-04.mp4 2:55

The WBLOCK command will write a Block Definition based on either existing Blocks or objects
in the current drawing or the entire current drawing to a new, external drawing. This workflow
is commonly used to write an entire drawing that has become corrupt to Block in order to leave

behind those elements causing the corruption. This Block can then be inserted into a new draw-
ing created from the appropriate template.

1. Continue with acad-blk-xref-begin.dwg
2. WBLOCK

A
B. Source

I. Entire drawing = checked
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C. Destination
I. File name and path:@
a. Browse to folder containing acad-blk-xref-begin.dwg
b. File name = new block.dwg
c
D. Insert units = unitless
E. Include AutoCAD Map information in the export?
. [Ng
3. Ribbon > Insert tab > Insert >
A.
I. Browse to new block.dwg
I,
B. Explode = unchecked
c. oy
4. Specify insertion point near other drawing objects

o Info: When an entire drawing is written to a Block Definition using WBLOCK, the
insertion point for the newly written Block will be at the same location relative to the
newly written Block objects as the 0,0 coordinate in the original drawing was to the
original drawing objects.

-@: Tip: In the case where WBLOCK is used to insert an entire drawing into a blank
drawing started from an appropriate template in order to leave behind corruption,
the Insertion point: Specify on-screen option is typically unchecked. This way the
objects in the original drawing and the Block inserted into the new drawing will be
a the same coordinates. Additionally, the Explode option is typically checked. This
way the newly inserted Block is automatically broken down to the level of the
objects in the original drawing,

5 X
A. |enter
B. SELECT OBJECTS
I. Select new block

Il. lenter

-?: Tip: Another method to insert an entire drawing into another drawing is to drag and
drop the DWG file from Windows File Explorer into the Civil 3D drawing area.

6. Windows File Explorer
A. Browse to folder containing new block.dwg
B. Select new block.dwg
I. Drag and drop into Civil 3D drawing area
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7. Specify insertion point near other drawing objects
A. ENTER X SCALE FACTOR <1>:
l. lenter|
B. ENTER_Y SCALE FACTOR <USE X SCALE FACTOR>:
l. lenter
C. SPECIFY ROTATION ANGLE <0>:
)

Purged block definitions & WisDOT standards tab

Exercise files: acad-blk-xref-data-c3d16.zip

Start with acad-blk-xref-01.dwg

acad-blk-xref-05.mp4 5:26

In this video you will how it is possible to purge Block Definitions if they are not currently inser-
ted into the drawing are or referenced by Civil 3D or AutoCAD Styles. You will then use the Add
Marker Symbols tool located on the Ribbon WisDOT Standards tab to bring those Block Defin-
itions back into the drawing. The Add Marker Symbols tool can be used to add the standard
WisDOT Marker Blocks into any drawing regardless of whether that drawing ever had those
Block Definitions or not.

1. Open acad-blk-xref-01.dwg

2. Ribbon > Insert tab > Insert >|More Option

A. Name = AC
B. 0K
3. Specify insertion point near other drawing objects
4. Ribbon > WisDOT Standards tab > Standards Components panel >hdd Marker Syni-

bol3
5. Ribbon > Insert tab > Insert >
A. Name =ZOR
B. 0K
6. Specify insertion point near other drawing objects
7. Select all objects in drawing area
A |de|ete
8. Ribbon > Insert tab > Insert >
A. Name dropdown
B. Observe ZOR, test, test2 and new block listed

C. |Cance|
9. PURGE
A

B. ltems not used in drawing
I. select Blocks
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C. [puree

D. Iterate steps 9.B - 9.C until no Blocks are listed
10. Ribbon > Insert tab > Insert >
A. Name dropdown
|. Observe ZOR, test, test2 and new block not listed
B. |Cance|
11. Ribbon > WisDOT Standards tab > Standards Components panel >hdd Marker Syni-
bol3
12. Ribbon > Insert tab > Insert >

A. Name dropdown
|. Observe ZOR listed
B. |Cancel

Design center: insert block

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-01.dwg

acad-blk-xref-06.mp4 2:19

In this exercise you will explore options to insert a Block Definition from an external drawing
when it is not available through the WisDOT contextual tabs. You can either insert an entire
external drawing using the INSERT command or pick which Block(s) to insert from an external
drawing using the Design Center interface.

1. Continue working in acad-blk-xref-01.dwg
2. INSERT
A.

B. Browse
I. Browse to folder containing new block.dwg
Il. Select new block.dwg

.

C. Specify insertion point anywhere in drawing area
3. INSERT
A

B. Name dropdown
C. Observe new block listed
D. |Cancel

4. Select new block

A. [delete
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5. PURGE
A
B. ltems not used in drawing
I. select Blocks

C. [puree]

D. Iterate steps 9.B - 9.C until no Blocks are listed
6. Ribbon > Home tab > Palettes panel flyout >|Design Center|
A. Folders tab > expand Folder list to new block.dwg
|. Select Blocks
Il. Drag and drop test2 into drawing area

» §
i e - @ @‘ﬂ v
Folders  Open Drawings  History
Folder List
Acad Basics ~
Data lest
Appearance Control
Basic Creation and Editing
= Blocks & Xrefs
(& L‘g acad-blkref-01 dwg
[ L'ﬁ acad-blk-ef-begin dwg
= Q new block dwg
3] Bocks Drag and drop or right-click

:g E::tﬂzltl)‘:;u&yies to insert Block
|&F Layers

E lh—| Layouts

=L Linetypes

s 5 Muttieaderstyles

e SectionViewStyles
l:? Tablestyles

| A's Tentstyles

i \isualstyles

! 55_] Yrefs v
£ >
RACTC\WISDOT \Activity 1 - Training Content\New Content\Acad Basics'\Data‘Blocks & X

No description found

[y DESIGNCENTER

7. Edit Attributes
T

WisDOT sheets tab: topo tool palette

Exercise files: acad-blk-xref-data-c3d16.zip

Start with acad-blk-xref-02.dwg

acad-blk-xref-07.mp4 4:23

The topography Blocks used as Point Markers in Civil 3D Point Styles can be found and inserted
directly as Blocks into any drawing through the WisDOT Topo Tool Palette, which is found on
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the WisDOT Sheets contextual Ribbon. The Blocks inserted from these Tool Palettes are defined
in external source drawings that install with the WisDOT Standards package.

1. Open acad-blk-xref-02.dwg
2. Ribbon > WisDOT Sheets
A. Sheet Creation Components panel >
B. Tools panel > Palettes ON/OFF
|. Topo Tool Palette > BuildingFencesTrees tab

a. (Tree Stump

i. Specify insertion point near other drawing objects

3. Select STMP Block
A. Properties palette > General
I. Layer = E_LAND_Vegetation
4. Select STMP Block

5. Ribbon > Home tab > Layers >|Make Current

Info: The Blocks included on the Topo Tool Palette are also included as Block
Definitions in most of the WisDOT templates. They are referenced as Point Mark-
ers in Civil 3D Point Styles which are also included in the WisDOT templates.
More detailed information on Civil 3D Point Styles and Markers can be found in
the Points training module.

Automatic scaling: block units & insertion units

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-02.dwg

acad-blk-xref-08.mp4 5:44

When a Block is inserted into a drawing it will be automatically scaled by a factor based on the
drawing Insertion Units and the individual Block Units. The scale factor applied to a Block upon
insertion will represent the Block in terms of the drawing Insertion Units. For example, a Block
with Block Units of "inches" and a length magnitude of 24 that is inserted into a drawing with
Insertion Units of "feet" will be scaled by a factor of 1/12 and will be have a length magnitude
of 2 after insertion. Both the Insertion Units and the Block Units must be set to a value other
than "unitless" in order for this form of automatic scaling to take place. If either is set to unit-
less in the source drawing, the Block will come in with the same length quantity as that in the
source drawing.

Info: Note that automatic Block scaling is not Annotative scaling, which will be
covered in later training modules.
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1. Continue working in acad-blk-xref-02.dwg
2. Select STMP Block
3. Properties palette > Misc

A. Observe Block Unit = Unitless

Blocks and external references

B. Observe that this field is not editable here

4. BE

Block to create or edit = STMP

X

Properties palette > Block
[. Units = Inches

Oo®m»

E. Block Editor Ribbon > Close panel >[Close Block Editor]

l. [Save the changes to STMP]
5. INSERT
A. Name = STMP

B. 0K

A Insert X

Neme: S§TH v | Browse. ..
Path:

Locate using Geographic Data

Insertion point Scale Rotation
Specify On-screen [] Specify On-screen [] Specify On-screen

X [1.0000 '| Ande: [p

Block Unit
Unit Inches

Factor: [p0833

ale |
oo |t

[J Bxplode

Factor = 1 Insertion unit / Equivalent block units
Factor = 0.0833 ft/in

6. Specify insertion point near other objects
A. Observe automatic scaling

7. Topo Tool Palette > BuildingFencesTrees tab

A. [Tree stump

I. Specify insertion point near other objects
Il. Observe lack of automatic scaling
8. When a Block is inserted from an external Block Definition, such as the source drawing
used by the WisDOT Topo Tool Palette, the Block will scale based on the units in that
external source drawing even if the Block Definition in the current drawing has been
edited to have different Block units. To avoid this, the Block Definition in the source draw-

ing would need to be edited.

o Warning: The Blocks included in the WisDOT Tool Palettes and various
Templates should not be edited by the end user. This training module exer-
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10.

11.

12.

is intended to teach you general Block behavior. You may need to edit

F&ks coming from outside of WisDOT, however.

Select STMP Block inserted in step 7.B
A. Properties palette
. Geometry
a. Observe Scale =12
Il. Misc
a. Observe Block unit = Inches
Topo Tool Palette > BuildingFencesTrees tab

A Right-click|iree Stump
B. |Redefine

Select STMP Block inserted in step 7.B
A. Properties palette
I. Geometry
a. Observe Scale=1
Il. Misc
a. Observe Block unit = unitless
Select all instances of STMP Block
A. Properties palette > Geometry
I. Scale=1

Automatic scaling: redefine block from design center

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-02.dwg

acad-blk-xref-09.mp4 4:16

The Blocks included on the WisDOT Tool Palettes can be redefined in a drawing by right-click-
ing on the corresponding Tool Palette button and choosing Redefine. For those Blocks not
included on the WisDOT Tool Palettes, you can redefine the drawing Block Definition by brows-
ing to the source drawing through Design Center. This exercise goes through the workflow to

redefine a Block through Design Center.

1.

2.
3.

Continue with acad-blk-xref-02.dwg

Select test2 Block
BE

A e

B. Block to create or edit = test2

c. oy
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4. Properties palette > Block
A. Units = Inches

B. Block Editor Ribbon > Close panel >[Close Block Editor]

|. Save the changes to test2]

5. Insert
A. Name = test2
B. 0K
C. Specify insertion point near other drawing objects
I. Edit Attributes

Il. oK

I. Browse to new block.dwg
a. Blocks
i. Drag & drop test2 into drawing area
ii. Edit Attributes
iii. (0K
7. Properties palette
A. Geometry
|. Observe Scale =12

o Info: In order to Insert a Block from an external source, such as through a Design
Center, and have that external Block Definition update that in the current drawing,
the Block in the external source drawing must be edited. Then you can browse to
that Block in the external source through Design Center and redefine any instances
of that Block Definition in the current drawing. This is the same functionality that is
found by right-clicking a WisDOT Tool Palette button and choosing Redefine, but it
applies to any Block even if it is not included in the WisDOT Tool Palette.

8. Open new block.dwg
9. BE

A
B. Block to create or edit = test2
c. oy
10. Properties palette > Block
A. Units = Inches
B. Block Editor Ribbon > Close panel >[Close Block Editor]
l. [Save the changes to test2]
11. Application menu > SaveAs
A. File name = new blockl.dwg
B. |Save
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I. Browse to new block 1.dwg
a. Blocks
b. right-click test2
13. Select all instances of test2 Block
A. Properties palette > Geometry
I. Scale=1

WisDOT sheets tab: signs tool palette

Exercise files: acad-blk-xref-data-c3d16.zip

Start with acad-blk-xref-03.dwg

acad-blk-xref-10.mp4 3:23

This exercise will walk you through the unique features included in the WisDOT Signs Tool
Palette. The Blocks included on this tool palette represent the WisDOT standard signage details.
These Dynamic Blocks include the ability to choose a version of each block from a dropdown list
(Visibility Set) as well as a hyperlink to quickly view the associated WisDOT standard detail

sheets.

1. Open acad-blk-xref-03.dwg

2. Ribbon > WisDOT Sheets tab > Sheet Creation Components panel >

A. D-Signs tab
I. ID1-51

a. Specify insertion point anywhere in drawing area

3. Select D1-51 Block
A. Visibility set dropdown

B. Choose alternative Visibilty from list

C. fesd
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Visibility set button

N

4= Driver Licensing

D1z INSTALL-AL

0°X15 INSTALY <o size)-AL
REMOVE-AL
REMOVE (no text)-AL

INSTALL-AR
INSTALL (no size)-AR
REMOVE-AR
REMOVE (no text)-AR

4. Double-click D1-51Block
A. Enhanced Attribute Editor
I. Select SIZE row
Il. Value = 120"X15"
[ll. Observe update to D1-51 Block in drawing area
B. 0K
5. Ctrl+click D1-51 Block
A. Observe web browser open the WisDOT signage detail D1-51.pdf

WisDOT design tab: intersections, beam guards & general blocks

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-03.dwg

acad-blk-xref-11.mp4 4:37

The WisDOT Intersection Blocks and Beam Guard Tool Palattes contain dynamic Blocks which
include easily editable linework to get started with your geometric layout. Insert these Blocks
and use the Properties palette or dynamic Block grips to edit the linework. The WisDOT Design
Ribbon tab also includes the Autodesk Palettes button. This will populate your Tool Palette with
all of the default Autodesk Tool Palette tabs. Some of these default Tool Palette tabs contain
default Autodesk Blocks that could potentially be useful to convey your design intentions.
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1. Continue working in acad-blk-xref-03.dwg
2. Ribbon > WisDOT Design > Parametric Design panel >[Intersection BIocks:
A. [Int-Type-A-Q-Grtr-80-In-Curve]
B. Specify insertion point near other drawing objects
3. Select Int-Type-A-Q-Grtr-80-In-Curve Block
A. Select Grip along incoming intersection centerline
I. Specify point location for centerline
B. Select Visibility Set dropdown
I. Graphics Mode = checked
C. Properties palette > Custom
I. Observe editable parameters in tabulated form
D. fesd
4. Ribbon > WisDOT Design > Parametric Design panel
A. [BG EAT R Right Curve)
B. Specify insertion point near other drawing objects
5. Select BG EAT R Right Curve Block
A. Observe grips to edit linework geometry
B. Properties palette > Custom
I. Observe editable parameters in tabulated form

C. [esd
6. Ribbon > WisDOT Design > Autodesk panel >hutodesk Palette.fq
A. Left-click "stacked" tabs at bottom of Tool Palette
B. Scroll down in list
)
a. Scroll to explore available out-of-the-box Blocks
Il. [External Works]
a. Scroll to explore available out-of-the-box Blocks

Xref: overlay vs attach

Exercise files: acad-blk-xref-data-c3d16.zip

Start with acad-blk-xref-04.dwg, acad-blk-xref-05.dwg and acad-blk-xref-06.dwg

acad-blk-xref-12.mp4 5:56

This exercise will introduce you to the External Referencing (Xref) workflow. You will create an
Overlay Xref then change it to an Attach Xref and observe behavioral differences between the
two. When an Xref is created as the type "Overlay", the Externally Referenced source drawing
will not be carried forward if the destination drawing is then Externally Referenced into
another drawing. When an Xref is created as the type "Attach", the Externally Referenced
source drawing will be carried forward.
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1. Open acad-blk-xref-04.dwg, acad-blk-xref-05.dwg and acad-blk-xref-06.dwg
2. File tab >[acad-blk-xref-05)
3. Ribbon > Home tab > Palettes panel flyout >[Externa| References Manager]

o}
% Q IMport Syustlal ol : asiiosl bl | ntersections -
& Points - Left-click to make this drawing current

) @7 Surfaces (& Grading | Corridor i Pipe Network

Create Ground Data « Create Design « F

AlDeBE G

=

Civil 3D

ssembly =
Toolspace

xrZ T
& 7] d-blk-xref-04
= S o O |

acad-blk-xref-05*

acad-blic-xref-06

| External References Manager

Opens or closes the External References window which adds and
manages xrefs

; EXTERNALREFERENCES

Press F1 for more help

4. External References palette > Attach dropdown >

A. Browse to acad-blk-xref-04.dwg

5. Attach External Reference
A. Reference Type = Overlay
6. 8
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Freview

Reference Type

() Attachment

I

Show Details

i\ Attach External Reference

Name:  5oad blk soef-04

(® Overay

raan=nkis Neds
...l—_.__‘rjf-l T did

W Browse
Scale Path type
[[] Specify On-screen
Full path
o
Y, oo
I— w Rotation
Z [100 ] [] Specify On-screen
Uniform Scal
[ Uniform e e [o
Insestion point
[] specify On-screen
I 1 EGC’K Unit
L |
: ' Unit: Unitless
Y. 10.00 \ -

i

0.00 \

Factor: |1.0000

Sets the 72 coordinate value.

(o] e | [ b

6. Ribbon > Home tab > Layers panel >[Layer Propertie%
A. Observe presence of Xref Layer Filters and Xref Layers
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Current layer: 0: 0 :

! | e : : Xref Layer names prefixed with source dwg name

<2 vRBE||S8B9 G

i "Filt.efs. “__ S... Name a Q. Fre.. L. Color

| |22 an &0 @ £ of Owh.

| & Alignment £7 acad-blk-xre g L of Oyel.
2 All non-Xref Layers & acad-blk-xre @ ;j o Oyel.
& All Used Layers 7 arad 0 o Ered
:'_' Bear!n Guard £ acad-blk-xref-{ g & o Ered
& Corridor = :
- = £F acad-blhic-X ? Xt f . red
& Cross Sections :
k4 Erosion Control i i rj‘ of Mred
0 Existing &= 9 ri o M blue
B FTMS & 0 9 £ of Oyel.
7 Lighting = k-xref-04|E_ALI ROWRefe.. § &f off Hred
& Pavement Marking = of-04E ALL ROWRefe.. § Xt of Oyel.
- E::"n:;"ﬂﬁigning & 04/E_ALI_Sta § & of Oyel.

Lk £ acad-blk-xref-04|E_ALl_Tic B

1 Profile SaEs _,I,. v ﬁ of Ovel
B RAB & ref-04|E_ALL_TPI 9 r_i o [Oyel..
T Right of Way i O4EALLTPIData § &t of Mred
& Roadway = " fi af Oyel.
k2 Signals & " ﬁ o Oyel.
&4 Storm Sewer = 04|E_AREA_Sod 9 L o Owh..
:? Surface & acad-blk-xref-04|E_BLD g O of W24
;Im & acad-blk-xref-04|E_BLD ¢ o &£ W

&« - T:sc;gra:)'.:gg & acad-blk-xref-04[E_BLD_Footing Q -+ u‘j-') O yel...

o acad-blk-xref-04|E_BLD_HvyDasl

E M Traffic Controk-Saging | 2<% bik-xret-O4[E BLO HyDash @ XX of 241

§ B Typicel Sections £ acad-blk-x ret-;J E_BLD Porch Q D: o H30

- T Utilities Existing £ acad-blk-xref-04|E BLD Steps 9 3:1 o B30

|:|E.l S s?ropo . — Ly NPTV U0 T o Ve o SRR PR fa a1 Eﬁa .241

i Layer Filters created automatically o 241

Q

) > labal . ; . O yel...

3 | &7 acad-blk-xref-04]E_BMGRD Barn.. Q ﬁ ﬁ Did

&[] Invert filter «| ¢ = = i

g

g All: 730 layers displayed of 730 total layers

7. File tab > [acad-blk-xref-OG]

8. XR
A. |enter

9. External References palette > Attach dropdown >

A. Browse to acad-blk-xref-05.dwg

l. |Open

Info:

When acad-blk-xref-05.dwg is externally referenced into acad-blk-xref-
06.dwg, no objects are displayed in acad-blk-xref-06.dwg. This is because
the objects displayed in acad-blk-xref-05.dwg are only an "Overlay" xref of
acad-blk-xref-04.dwg. "Overlay" xrefs are not carried forward when their
destination drawing is then used as an xref source drawing in another draw-
ing. "Attach" xrefs are carried forward in this manner, however.
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Blocks and external references

When acad-blk-xref-05.dwg is externally referenced into acad-blk-xref-
06.dwg, xref Layers prefixed with acad-blk-xref-05 are created and are sim-
ilar to the Layers in acad-blk-xref-04.dwg. This is because both acad-blk-
xref-04.dwg and acad-blk-xref-05.dwg were started from the same tem-
plate (wisdot16.dwt) and this template includes all of those Layers.

10. File tab >[acad-blk-xref-05|
11. XR
A. [enter]
12. External References palette > right-click [acad-blk-xref-olq
A. Xref Type = Attach
13. Save acad-blk-xref-05.dwg
14. File tab > [acad-blk-xref—OG]
A. Status Bar > External Reference File Has Changed prompt >[Re|oad acad-blk}

kref-05 - <username> <computer name>)

Width 5.9508
Misc =
Annotation scale 1IM4DFT
LCE icam O Yes
—_— UCE icon at origin MNa
LCE perewport Wes

UCE Mame

[ &# External Reference File Has Changed |1x‘
A reference file has changed and may need reloading:

Mo s ~—

Status bar prompt to reload xref
once source file is saved

Xref source path: full vs relative

Exercise files: acad-blk-xref-data-c3d16.zip

Continue with acad-blk-xref-04.dwg, acad-blk-xref-05.dwg and acad-blk-xref-06.dwg

acad-blk-xref-13.mp4 4:00

You have three options to specify how the Xref file path relationship between the source draw-
ing and destination drawing is defined. A Full Path Xref requires that the source drawing exist at
the exact drive location called out in the destination drawing when the Xref was created. If not,
the Xref source file will not be read and a notification will be displayed. A Relative Path Xref
requires that the source drawing exist at the same folder hierarchy location relative to the des-
tination drawing. In other words, the source and destination drawings must be the same num-
ber of folders away from each other in order for the Xref source drawing to be read. There is
also a No Path option which requires that the path to the source drawing be included in the Civil
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Blocks and external references

3D profile options support file search path list. This No Path Xref type is less common and will
not be covered in this exercise.

1.

10.

11.
12.

Continue working in acad-blk-xref-04.dwg, acad-blk-xref-05.dwg and acad-blk-xref-
06.dwg

A te)

B. Observe full path displayed in acad-blk-xref-04 row, Saved Path column
File tab > Close acad-blk-xref-04
Windows File Explorer
A. Browse to acad-blk-xref-04.dwg
B. Move acad-blk-xref-04.dwg into xref folder
External References palette > right-click [acad-blk-xref-olq
A
B. Observe "Not Found" displayed in acad-blk-xref-04 row, Status column
Windows File Explorer
A. Browse to acad-blk-xref-04.dwg
B. Move acad-blk-xref-04.dwg to location displayed in Saved Path column of External
References palette
External References palette > right-click [acad-blk-xref-olq
A
B. Observe "Loaded" displayed in acad-blk-xref-04 row, Status column
C. Right-click[acad-blk-xref-04]
I. Make Relative|
Il. Observe partial file path displayed in acad-blk-xref-04 row, Saved Path
column
Save acad-blk-xref-05.dwg
File tab > Close acad-blk-xref-05
Windows File Explorer
A. Browse to acad-blk-xref-04.dwg
B. Move acad-blk-xref-04.dwg and acad-blk-xref-05.dwg into xref folder
Open acad-blk-xref-05.dwg
External References palette
A. Observe "Loaded" displayed in acad-blk-xref-04 row, Status column

. XR

Bind xref

Exercise files: acad-blk-xref-data-c3d16.zip

Start with acad-blk-xref-07.dwg

acad-blk-xref-14.mp4 3:48
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Blocks and external references

Once an Xref is created in a drawing, you can insert the source objects, styles, Block Definitions
and Layers through the BIND command. This will insert the source drawing content and create
or merge similar content (ie similarly named Layers or Blocks) depending on the type of Bind
you specify. In this exercise, you will Bind an Xref using both types of the Bind command and
observe behavioral differences between the two.

1. Open acad-blk-xref-07.dwg
2. XR

A e

B. Browse to acad-blk-xref-04.dwg

C. [Open

3. Add External Reference
A. oK
4. External References palette > Right—click[acad—blk—xref—04]
A. [Bind
B. Bind Xrefs/DGN underlays
[. Bind Type = Bind
II. oK
Info: When you Bind an Xref using the type Bind, any contentin the
source drawing similarly named in the destination drawing will be
duplicated. That duplicated content will be named with a prefix based
on the source drawing name. When you Bind using the type Insert,
any content in the source drawing similarly named in the destination
drawing will be merged. The version of that similar content in the des-
tination drawing will be used.

5. Select all drawing objects
A. Properties
I. Observe selected object is a Block Reference
Il. Misc
a. Observe name = acad-blk-xref-04
6. Ribbon > Home tab > Layers panel >[Layer Properties}
A. Observe duplicate Layer naming convention
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: Current layer: 0
x2 3 vEBB||a89 G
| Filters “| S.. Name
i 2% Al ¢ 0
| & Alignment <~ acad-blk-xref-04508E_ALIl
-f__i‘ All Used Layers <= acad-blk-xref-04S08E_ALI_CL
& Beam Guard ~ acad-blk-xref-04$0$E_ALI_CPI
_: E:’::‘;;cﬁms ~+ acad-blk-xref-0430SE_ALI_CPIData
@ Erosion Control £~ acad-bll-xref-04$0%8E_ALl_Equati...
B Edsting <7 acad-blk-xref-0450%E_ALl_Marker
T ETMS "~ acad-blk-xref-04$0$E_ALI_PIData
i Lighting > acad-blk-xref-0430$E_ALI_ROWR...
] Pavement Marking " acad-blk-xref-04S0SE_ALI_ROWR...
&3 Permanent Signing " acad-blk-xref-0450SE_ALI_ROWR...
& Planting "~ acad-blk-xref-04S0$E_ALI_Sta
;_: ::;"E " acad-blk-xref-04$0SE_ALI_Tic
e " acad-blk-xref-0450$E_ALL_TPI
& Right of Way .
© Roadway acad-blk-xref-04$0$E_AL|_TPIData
D Signols * acad-blk-xref-0450$E_AREA
T Storm Sewer 7 acad-blk-xref-04S0SE_AREA _Pri...
i Surface 7 acad-blk-xref-0450$E_AREA_Sod
B Tedt <7 acad-blk-xref-0450$E_BLD
‘& Topography ~ acad-blk-xref-04$0$E_BLD_Dash
. _2 1:’3':;:':?:;::}' Staging |~ 2cad-blk-xrei-04S0SE BLD Fooi..
@ B Typical Sections 9" |~ acad-blk-xref-0450SE_BLD_HvyD...
Z2 T Utilities Bxisting = acad-blk-xref-04303E_BLD Porch
E T Utilities Proposed < acad-blk-xref-04508$E_BLD Steps
& ml No Xref Layer Filter E
o | _—Iﬁ'ﬂlmmm&u "BrerOTeaeE
| , ~ acad-blk-xref-04$0$E_BMGRD B...
% [ rwvert filter «| ¢
|
g All: 730 layers displayed of 730 total layers
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A. |enter

uick Access toolbar > Undo dropdown >[Externa| References}

9. External References palette > Right-click [acad-blk-xref-04]

 Bind

B. Bind Xrefs/DGN underlays

Annotation

I. Bind Type = Insert

Il. oK

10. Select acad-blk-xref-04 Block

11. Ribbon > Home tab > Layers panel >[Layer PropertieQ
A. Observe no duplicate Layers created

Last updated: 2017-11-28
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Annotation

Total video time: 40:14

This section will cover annotation tools used to add notes and callouts to a drawing. We will go
over AutoCAD tools to create Multiline Text (text-only notes), Multileaders (callouts with text
and pointer), and Dimensions as well as their associated styles. It should be noted that any Civil
3D objects have their own Label Styles which can automatically label key design features and
dynamically update based on changes to associated Civil 3D objects. These Civil 3D Labels
Styles should always be used where possible as they reduce the potential for human error and
eliminate tedious, manual annotation work. The annotation tools covered in this section are typ-
ically reserved for cases where Civil 3D Label Styles are not applicable. For example, they can
be used for things like construction details, title sheets, and plan sheet borders.

Multiline text

Exercise files: acad-annotatn-data-c3d16.zip

Start with acad-annotatn-begin.dwg

acad-annotatn-01.mp4 7:01

Multiline text is the preferred method in Civil 3D for typing or inserting general notes.

1. Open acad-annotatn-begin.dwg

2. Ribbon > Annotate tab > Text panel >

A. SPECIFY FIRST CORNER:

I. Use Osnaps to pick upper left corner of title block box
B. SPECIFY OPPOSITE CORNER:

I. Use Osnaps to pick lower right corner of title block box
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Annotation

Specify first corner of Mtext box

C. Type notes in Mtext box
D. Open maintainence crossover.txt in Notepad
I. Copy text content
E. Paste text content into Mtext box
3. Select previously created Mtext with single click
A. Observe insertion, column height and column width Grips displayed
B.
4. Double click previously created Mtext
A. Observe Mtext contextual Ribbon displayed
B. Mtext Ribbon
I. Formatting panel > Text style dropdown
a. Choose alternative Text style
b. Set back to Callibri Light
Il. Style panel > Text height field
a. Key in new Text height
b. Set back to 0.1000
[ll. Paragraph panel > Justification dropdown
a. Choose Middle Center
C. Left-click outside Mtext editing box
5. Select Mtext object
A. Use Geometric Center Osnap to place insertion point at centroid of title block
area

B. [esd
6. Ribbon > Annotate tab > Text panel > |[Multiline Text

A. SPECIFY FIRST CORNER:
I. Pick lower endpoint of green guiding Line
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B. SPECIFY OPPOSITE CORNER:

@)

. Type general notes into Mtext box
Highlight general notes text content
E. Mtext Ribbon > Formatting panel > Change case dropdown

I Uppercase|
F. Mtext Ribbon > Tools panel flyout
I. Browse to general notes.txt
I.
G. Select part of the Mtext content
. Mtext Ribbon
I. Formatting panel > Text style dropdown
a. Change Text style
Il. Style panel > Text height field
a. Change Text height
lll. Formatting panel >
a. Highlight Text content with source formatting
b. Highlight Text content for which to apply formatting
IV. Highlight entire Mtext content
a. Style panel > Text height field
i. Text height =0.1250
V. Insert panel > Columns dropdown >
a. Right click top of Mext box
i. Set Mtext width = 38
ii.
I. Left-click outside Mtext box to finish editing

o

T

Text editing & legacy text
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Exercise files: acad-annotatn-data-c3d16.zip

Continue with acad-annotatn-begin.dwg

acad-annotatn-02.mp4 5:20

In this exercise, you will learn some time-saving text editing functions including Change
Case, Convert to Mtext, Text Align, Match Properties, Check Spelling, and Find/
Replace as well as the differences between Multiline Text (Mtext) and Text (aka Dtext).
Essentially, Text is the old version of Mtext. Where Mtext can have multiple lines of text
content sorted into columns and rows as desired, Text is single line and has no column
sorting ability builtin. You can type mulitple lines of text content in a Text object, but
each line will resultin its own individual Text object. There is much less editing ability
with Text vs Mtext and no associated contextual Ribbon. All that said, many older draw-
ings or Civil 3D drawings with content imported from Microstation will contain the older
legacy Text.

1. Continue working in acad-annotatn-begin.dwg
2. Ribbon > Annotate tab > Text panel > Multiline text dropdown >
A. SPECIFY START POINT OF TEXT OR
I. Pick bottom endpoint of the green Line above SECTION B-B detail
B. SPECIFY PAPER HEIGHT <0.1000>
l. lenter
C. SPECIFY ROTATION ANGLE OF TEXT <0>
)
D. Type section a-a
I. Left-click outside of Text object

I,

3. Select section a-aText
A. Right click > Change Case >m
4. Type MA to initiate the match properties command
A. [enter)
B. SELECT SOURCE OBJECT
I. Left click SECTION B-B Text
C. SELECT DESTINATION OBJECT
I. Left click SECTION A-A Text
5. Select SECTION A-A Text
A. Properties palette > Text
I. Justify = Center

6. Ribbon > Express tools tab > Text panel >[Convert to Mtext]
A. SELECT OBJECTS
I. Select STATE OF WISCONSIN DEPARTMENT OF Text

Il. Select TRANSPORTATION Text

.
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7. Select STATE OF WISCONSIN DEPARTMENT OF TRANSPORTATION Mtext
A. Properties palette > Text
I. Justify = Middle Center
. lesc
8. Ribbon > Annotate tab > Text panel >ﬁext Align
A. SELECT TEXT OBJECTS TO ALIGN
|. SECTION B-B Text
Il. SECTION A-A Text
lll. [enter]
IV. SELECT TEXT OBJECT TO ALIGN TO
a. SECTION A-A Text
b. PICK SECOND POINT
i. [shﬂ+ left click below SECTION A-A Text
9. Ribbon > Annotate tab > Text panel >[Check Spelling]
A. [Starg
B. |Add to Dictionar\d
C. [Close]
10. Ribbon > Annotate tab > Text panel
A. Find and Replace field: shid
B. [Find and Replace]
I. Replace with: SHOULDER

II. [Replace All

Find and Replace field

Inset  Annctate  Modify Anabi:  View Manage
N *" A CalibriLight »
L WE

single Line Shid 2

g [A% 70,1000 '
- 4
acad-annotatn-begin® ° ! Find and Replace button I

Text Styles

Exercise files: acad-annotatn-data-c3d16.zip

Continue with acad-annotatn-begin.dwg

acad-blk-xref-03.mp4 3:35
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Whenever creating either Mtext or Text, the first step is to choose a Text Style. You pick this
from a dropdown list on your Ribbon. As with other Civil 3D and AutoCAD Styles, the Text Styles
available are associated with a drawing or template. The WisDOT Design templates come with
the standard WisDOT Text Styles pre-loaded, though you may need to create or edit one when
working with a drawing not created from the WisDOT template. A Text Style mainly controls
font, text height, and annotative scaling functionality. In the following exercise you will learn
how to interface with, edit and create a Text Style.

1. Continue with acad-annotatn-begin.dwg
2. Ribbon > Annotate tab >[Text Style

N ‘v & CalibriLight v
Ak

Single Line R |shid i
X A} 0.1000 -
Text v m Text Style button
acad-annotatn-begin® +

(@)

3. Current Text Style: Callibri Light
4.

A. Style Name: style 1
B. 0K
I. Font Name: Cambria
Il. Font Style: Regular
lll. Paper Text Height = 0.0000

o Info: When Paper Text Height = 0 in a Text Style, the height set in the
TEXTSIZE system variable or the last Text Height used is applied.

V. Font Name: cdm.shx

o Info: Two basic font types can be used in Civil 3D. They are True
Type or SHX. Where True Type fonts such as Arial and Callibiri can
have unique shapes and thickness, the older, SHX fonts are only one
pixel wide and are more limited in styling options. WisDOT Text Styles
as well as most design firms and software applications in general use
True Type fonts. Note the differenticons in the Font Name dropdown.
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A
Cument text style: CalibriLight
Font
Font Nama Forit Style: Set Cument
T Caiibn Light v/ |Reguar Y20 New. |
Use Bia Fon —
Standard i New Text Style » Delete
Style-dot_fort5 3
syenene: [ ]| og J|3—
Cancel B
Styles in use -
[] Upside down Width Factor:
[1.0000
] Backwards
AaBb123 o e
Vertica D
App Cancel Help
Multileader creation

Exercise files: acad-annotatn-data-c3d16.zip

Start with acad-annotatn-01.dwg

acad-annotatn-04.mp4 4:05

A Multileader (aka Mleader) is an annotation object consisting of a combination of a text and
one or more leader/pointers. It is used to manually add notes pointing to a specific area of
interest. The text portion behaves just like Mtext and the leader portion is dynamically attached
to the text portion. The behavior of an Mleader is quite flexible. For instance, you can add mul-
tiple leaders on one or both sides of the text portion of an Mleader if you like. A typical use
case for an Mleader would be for manual annotation of construction details or title sheets. In
the following exercise, you will learn how to create and edit Mleaders.

Keep in mind that Civil 3D objects have their own automatically generated Civil 3D Labels that
will automatically annotate key information like Alignment stationing, Points of Curvature/Tan-
gency, PVIs, Corridor Cross Section information, etc and thus do not require manually created
Mleaders for annotation. More information on Civil 3D Label Styles will be covered in other
training modules. Use of Mleaders should be reserved for cases where you are either not deal-
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ing with a Civil 3D object or need to add extra information not feasible to put into a Civil 3D
Label.

1. Open acad-annotatn-01.dwg
2. Select BOTTOM OF MEDIAN Mleader on right of SECTION A-A detail
A. Double-click on the text portion
B. Observe Mtext contextual Ribbon populated
C. Left-click away from Mleader
3. Ribbon > Annotate tab > Leaders panel >|Mu|ti|eader
A. SPECIFY LEADER ARROWHEAD LOCATION
I. Use Nearest Osnap to pick bottom of TOPSOIL Line on right side of
SECTION A-A detail
B. SPECIFY LEADER LANDING LOCATION
I. Pick below and left of arrowhead location
C. Type TOPSOIL
I. Left-click away from Mleader
4. Repeat Steps 3.A - 3.C for 10:1 MAX 20:1 NORMAL Mleader

T2 [,
VIHSLIIL

SECTION A-A

5. Select TOPSOIL Mleader

A. Select arrow Grip
. SPECIFY STRETCH POINT
a. Pick to left of TOPSOIL text portion

o Info: Note that the Leader portion of the Mleader is dynamically
attached to the text portion. Once the specified location of the
Leader arrow crosses the middle of the text portion, the Leader
landing will automatically flip to the other side of the text.

B. Select text insertion Grip
. SPECIFY STRETCH POINT
a. Left-click a new location
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C. Hover cursor over Leader landing Grip
l. [Lengthen Ianding]
a. SPECIFY LEADER LANDING ENDPOINT
i. Left-click new location
II. |Add Leader
a. SPECIFY LEADER ARROWHEAD LOCATION
i. Left-click multiple new locations
D. Hover cursor over arrow Grip
l. [Remove Leader]
E. Ribbon > Annotate tab > Leaders panel >[Remove Leader
. SPECIFY LEADERS TO REMOVE
a. Select Leader
b. |enter
F. Ribbon > Annotate tab > Leaders panel >
. SELECT MULTILEADERS
a. Select TOPSOIL and 10:1 MAX 20:1 NORMAL Mleaders
b. enter|
II. SELECT MULTILIEADER TO ALIGN TO
a. Select 10:1 MAX 20:1 NORMAL Mleader
[ll. SPECIFY DIRECTION
a. left-click left of 10:1 MAX 20:1 NORMAL Mleader

Muiltileader styles

Exercise files: acad-annotatn-data-c3d16.zip

Continue with acad-annotatn-01.dwg

acad-annotatn-05.mp4 7:04

Whenever creating an Mleader, you want to be aware of the currently set Mleader Style. You
set this through the Ribbon Mleader Style Manager button. Mleader Styles control what Text
Style is used for the Text portion, what the Leader and arrow portion looks like, whether a user-
defined Block is used for either the arrow or in place of the text, and whether the Mleader is
affected by Annotative Scaling among other things. Through the following exercise, you will
learn how to set the current Mleader Style, how to create or edit an Mleader Style, and what
key Mleader parameters are set through the Mleader Style. The WisDOT templates come pre-
loaded with standard WisDOT Mleader Styles and as with other Civil 3D or AutoCAD Styles,
these should be used to streamline the plan production workflow and maintain a standard
appearance across WisDOT plan sets.
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1. Continue working in acad-annotatn-01.dwg
2. Select TOPSOIL Mleader
A. Properties palette > Misc
I. Observe Multileader style = 070
3. Ribbon > Annotate tab > Leaders panel >[Mleader Style Manager]

%  Festured Apps  BIM 360 Performance
A\ /-O <8 7° Add Leader

-',"E?* S8 ¥° Remove Leader

Multileader

u Leaders Eq Mleader Style Manger button I

A. Current mulitleader style: 070
. |Modifﬂ
. |Leader Formaﬂtab
I. General
a. Type = Straight
Il. Arrowhead
a. Symbol = Dot
. oK
D. [Close

Observe update to existing Mleaders with 070 Mleader Style

ve]

@)

m
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Annotation

iy Modify Mubtileader Style: 07D =

Leader Fomat | | mader Struciure Cortert
General
Type Straight w
Calar [ Bylayer b

i =l — Default Text

Linewaight — 005 mm -

Amowhead
Symibod;

Size

Leader break

Break giza: 0070 -

I §|K Cancel Help

4. Ribbon > Annotate tab > Leaders panel >[Mleader Style Manager]
A.
B. tab
I. Arrowhead
a. Symbol = Closed filled
Il. Leader break
@a. Break size = 0.0700
[l
c
5. Select TOPSOIL and 10:1 MAX 20:1 NORMAL Mleaders
A. Use Mleader Grips to relocate Leader landings such that Leader lines cross
6. Ribbon > Annotate tab > Dimensions panel > Break
A. SELECT DIMENSION TO ADD/REMOVE BREAK
I. Select 10:1 MAX 20:1 NORMAL Mleader
B. Select object to break dimension
I. Select TOPSOIL Mleader
Il. enter

:@- Tip: The "object to break dimension" does not need to be an Mleader
or Dimension. This could be most any Civil 3D or AutoCAD object
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7. Ribbon > Annotate tab > Leaders panel >[Mleader Style Manager]
A. |Modifﬂ
B. [Leader Structure] tab
I. Constraints
a. Maximum leader points = 2

o Info: Setting Maximum leader points = 3 or greater means you will be
prompted for intermediate vertex points between the arrowhead and
Leader landing when creating an Mleader. If Maximum leader points =
2, you can still place additional Leader vertices manually by hovering
your cursor over an Mleader arrowhead Grip and choosing Add vertex.

I. Landing settings
a. Automatically include landing = unchecked
b. Observe effect in preview window
c. Automatically include landing = checked
Il. Scale
a. Annotative = checked
C. (Contend tab
I. Multileader type = Block
a. Block options
i. Source block = Detail Callout
Il. oK

D. |Close
8. Ribbon > Annotate tab > Leaders panel >|Mu|ti|eader
A. SPECIFY LEADER ARROWHEAD LOCATION

I. Pick any location
B. SPECIFY LEADER LANDING LOCATION
I. Pick any location
C. Edit Attributes
I. Enter view number =1
Il. Enter sheet number =2
D. oK
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9. Ribbon > Annotate tab > Leaders panel >[Mleader Style Manager]
A. Contend tab
I. Multileader type = Block
a. Block options
i. Source block = User Block
ii. Observe ability to pick any Block Definition in the current
drawing
iii. [Cancel
II. Multileader type = Mtext
a. Text options
i. Text Style = Calibri Light
ii. Text Style Manager
i Modify Multileader Style: 070 =

Leader Format  Leader Stuciure  Content

Muktileader type: Mext -

Test options

Defauk tesd: T

Defaut Text

Launch Text Style Manager

Text st Caibrisgn [

Teod s Kaep horizontal

Test color: [ BylLayer

Tet height: 0.0700 :
[[] Awarys left jstify [[] Frame test

Leader conrection
(®) Horizontal attachment
() Vestical attachment

Left attachment Midde of top line b
Right atachment Mdde of top line w
Landing gap: 0,0300 o

] Extend leaderto text

oK Cancsl Help

i. [Cancel
b. Leader connection
i. Observe options affecting Horizontal, Vertical Leader landing

attachment

Dimension creation

Exercise files: acad-annotatn-data-c3d16.zip
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Annotation

Start with acad-annotatn-02.dwg

acad-annotatn-06.mp4 3:07

In Civil 3D, a Dimension is an object used to call out an angle or distance (length, radius, etc) in
your drawing. It is made up of Dimension lines, Tick marks, and an automatically generated and
dynamic Dimension value derived from the object or points you specify, the drawing units, and
the Dimension Style units. The following exercise will walk you though how to create a Dimen-
sion as well as the importance of setting the correct Dimension Style.

1. Open both acad-annotatn-02.dwg and acad-annotatn-end.dwg
2. [acad-annotatn-end|filetab
A. Observe 20'-0"V.C. Dimension in SECTION B-B detail
B. Observe 3' CRUSHED AGGREGATE BASE COURSE and 12' Dimensions in SECTION
A-A detail
3. acad-annotatn-OZ]fiIetab
A. Ribbon > Annotate tab > Dimensions panel > Dimension Style dropdown >
070-PLAN-CONVENTIONAL
Dim Layer Override = Use Current
Ribbon Home tab > Layers panel > Layer dropdown > P_Mlsa
D. Ribbon > Annotate tab > Dimensions panel > Dimension type dropdown > Lin-
ear

E. |Linear
. SPECIFY FIRST EXTENSION LINE ORIGIN
a. Left end of arc in SECTION B-B
Il. SPECIFY FIRST EXTENSION LINE ORIGIN
a. Rightend of arc in SECTION B-B
lll. SPECIFY DIMENSION LINE LOCATION
a. Above arc

O w

Dimension Style

"—'I A 070-PLAN CONVENTIONAL

" 7 gF [ use Current - ﬁ Dim Layer Override I
Dimension
- I Linear «

7] Quick M Continue -

FI

u Di

Dimension Type
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Annotation

4. [acad-annotatn-end] filetab
A. Double click 20'-0" V.C. Dimension
I. Observe that all text in cell is highlighted

Info: The highlighted text in a Dimesion is automatically generated
based on the geometry of the Dimension along with the Dimension
Style. It can include a prefix or suffix such as "ft" etc. among other
things

Dimension styles

Exercise files: acad-annotatn-data-c3d16.zip

Continue with acad-annotatn-02.dwg

acad-annotatn-07.mp4 5:24

1. Continue with both acad-annotatn-02.dwg and acad-annotatn-end.dwg
2. [acad-annotatn-OZ] filetab
A. Select 20.00' Dimension
I. Properties palette > Misc
a. Observe Dim Style = 070-PLAN-CONVENTIONAL
Il. Ribbon > Annotate tab >Dimension Style Manager

"—" A 070-PLAN CONVENTIONALSO ~ % 7 #\,
" g e misc - 171 el 75
I Linear ~ 3] Quick MY Continue -

Dimensions = IE;
lll. Styles

a. Select 070-PLAN-CONVENTIONAL

.
IV. [New...
a. |Continue

b. New Dimension Style dialog
i. Primary Units tab
1. Unit format = Engineering
2. Precision =0'-0"
3. Suffix = V.C.

Dimension

Dimension Style M:

.. OF
v. G
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Annotation

A. Primary Units tab
I. Scale factor = 12
Il. Place a space before V.C.
lll. Toggle off all Zero suppression boxes
B.
C. [Close
3. Select 20.00' Dimension
A. Properties palette > Misc
I. Dim Style = Copy(2) of 070-PLAN CONVENTIONAL
4. Ribbon > Annotate tab > Dimensions panel > Dimension Style Manager
A. Select Copy(2) of 070-PLAN CONVENTIONAL Dimension Style
3
I. Primary Units tab
a. Linear dimensions
i. Scale factor =12
b. Zero suppression
i. 0feet = unchecked
ii. 0inches = unchecked
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i\ Modify Dimension Style: Copy(2) of 070-PLAN CONVENTIONAL

Lines Symbols and Amows Texdt  Fit Primary Units  Atemate Units  Tolerances

| Linear dimensions
Unit format: Engineering v
Precision o et
Fraction format: Honzortal
Decimal separator " (Penod)
Round off: 0.0000 s
Prefix: |
Suffic [ve.
Measurement scale
Scale factor | 12.0000 :
[] Apply to layout dimensions only Angular dimensions
Zero suppression |nits farmat: Decimal Degrees
[ Leading [] Trailing
f : ision; 0.00
E‘tLi_tiu_rﬂEs_Iactor-. [J0feet Precision:
B g Zero suppression
: _ [[]0inches
Sub-unit suffic; []Leading
A Trailing

I 0K I Cancel

C. O
D. (Close]

Additional Dimension Tools

Exercise files: acad-annotatn-data-c3d16.zip

Continue with acad-annotatn-02.dwg

acad-annotatn-08.mp4 4:38

1. Continue with both acad-annotatn-02.dwg and acad-annotatn-end.dwg
2. [acad-annotatn-end filetab
A. Observe dimensions for SECTION A-A
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~ W

w

0 00 N

10.

11.

12.

13.

14.
15.

16.
17.

Annotation

. [acad-a nnotatn-02] filetab

Ribbon > Annotate tab > Dimensions panel > Dimension Style dropdown
A. Select Copy of 070-PLAN CONVENTIONAL
Ribbon > Annotate tab > Dimensions panel > [Linear
A. SPECIFY FIRST EXTENSION LINE ORIGIN
I. Left endpoint of pavement in SECTION A-A
B. SPECIFY SECOND EXTENSION LINE ORIGIN
I. Crown endpoint of pavement in SECTION A-A
C. SPECIFY DIMESION LINE LOCATION
I. Above SECTION A-A detail
Ribbon > Annotate tab > Dimensions panel >|Continue
A. SPECIFY SECOND EXTENSION LINE ORIGIN
I. Right endpoint of pavement in SECTION A-A
l.
B. SPECIFY SECOND EXTENSION LINE ORIGIN
I. Right endpoint of SECTION A-A Crushed Aggregate Shoulder
I,
Select previously drawn Dimensions
deletel
Status bar > Selection cycling = on

Ribbon > Annotate tab > Dimensions panel >|Quick
A. SELECT GEOMETRY TO DIMENSION
I. Select Lines on top of SECTION A-A Pavement

Il. [enter)
B. SPECIFY DIMENSION LINE POSITION
I. Above SECTION A-A detail
Ribbon > Annotate tab Dimension panel >|Continue|
A. SPECIFY SECTION DIMENSION LINE ORIGIN
I. Right endpoint of SECTION A-A Crushed Aggregate Shoulder
Ribbon > Annotate tab > Dimension panel > [Linear|
A. SPECIFY FIRST EXTENSION LINE ORIGIN
I. Left endpoint of SECTION A-A Crushed Aggregate Shoulder
B. SPECIFY SECOND EXTENSION LINE ORIGIN
I. Left endpoint of pavement in SECTION A-A
Double click 3' Dimension
A. Place cursor after auto-generated Dimension text
B. Type CRUSHED AGGREGATE BASE COURSE SHOULDER
Repeat step 13 for other 3' Dimension
Select 3' CRUSHED AGGREGATE BASE COURSE SHOULDER Dimension
A. Hover cursor over text Insertion Grip
l. [Move Text Onl\ﬂ
Il. Relocate Dimension text beside outer Dimension extension line
Repeat step 15 for other 3' CRUSHED AGGREGATE BASE COURSE SHOULDER Dimension
Select 3' CRUSHED AGGREGATE BASE COURSE SHOULDER Dimension
A. Reset width to 12 units
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18. Repeat step 17 for other 3' CRUSHED AGGREGATE BASE COURSE SHOULDER Dimension

Annotative scale
Last updated: 2017-12-01
Total video time: 17:15

Annotative scaling is a way to control display and scaling of certain annotation-related AutoCAD
objects when setting up a sheet layout to plot. The purpose of this scaling is to maintain read-
ability of your plan sheet regardless of the sheet scale. For instance, you may want to label indi-
vidual property parcels on a 1 IN:40 FT scale, but omit the parcel labels at a 1 IN:200 FT scale
since they would not be readable. You may want to label street or highway names at a constant
plotted text height on both a 1 IN:40 FT scale sheet and a 1 IN:200 FT sheet. You can accomplish
both of these scenarios without creating duplicate text objects and Layers for different sheet
sizes. It should be noted that Civil 3D objects will be labeled automatically based on their Label
Style and these Labels will automatically scale similarly to AutoCAD objects affected by Annot-
ative scaling.

Any object that will be affected by Annotative Scaling is said to be Annotative. AutoCAD objects
available to be Annotative include Multiline Text, legacy single line Text, Blocks, Hatch objects,
Dimensions and Multileaders. Many of the text-related WisDOT Styles (Multiline Text, Dimen-
sion and Multileader Styles) are already set up to be Annotative. You can also change any Non-
annotative Multiline Text, legacy single line Text, Block, Hatch object, Dimension or
Multileader to be Annotative through the Properties Palette.

This training module will familiarize you with basic sheet Layout concepts necessary to under-
stand Annotative Scaling, how Annotative Scaling works and tools/best practices for managing
Annotative objects. More detailed information on sheet Layouts and plotting will be covered in
other training modules.

Model vs paper, layouts & viewports

Exercise files: acad-annotatv-scl-data-c3d16.zip

Start with acad-annotatv-scl-begin.dwg

acad-annotatv-scl-01.mp4 5:02

This exercise will introduce you to the concepts of Model space vs Paper space, Layouts, View-
ports, and Viewport Scales. Model space is the interface you will design your Civil 3D model in.
It includes all of the Civil 3D and AutoCAD objects you will create to represent your modeled
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Annotative scale

design. You can switch from Model space to a Layout interface where you will set up what your
plotted plan sheet will look like. In a Layout, you can either draw objects in Paper space, which
will not affect Model space, or have a Viewport object that acts as a window looking into Model
space. You will learn how to switch between Model space and a Layout, how to work in Paper
space and Model space within a Layout, and how to create a Viewport and work with the View-
port scale.

1. Open acad-annotatv-scl-begin.dwg
2. Observe the Model tab and Layout tab in the bottom left of your interface
A. Click[S11A103|Layout tab to activate the Layout

PLAN VIEW

Model | 5114102 0 +

3. Status Bar
A. Customization
I. Paper space = checked
B. Paper space active
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Annotative scale

= | 3D Visualization -
Material By Coordinates
— Shadaow display Ca + Paper Space ‘ ‘ | 2 F’aper space =
[t Infer Constraints
= Layout name 31
o Page setup name e o Dynamic Input
= DPl to raster a0
v Ortho Mode
[ Polar Tracki
= Plat style By v, et
o Plat style table wi + |sometric Drafting
R Plot table attached.., =1
o 7 -
+ Object Snap Tracking
E Plot table type Mz o
6 5| [View + 2D Object Snap
a Center ¥ 5.2 LineWeight
- Center s -
Center Z 0. i R,
Height 11 o Selection Cycling
Width 21
v Maximize Viewport
Misc
fnnaotation scale 1 | (- Feotation Y esaety
UCSican On Ye « AutoScale
UCSicon atorigin -~ Mt e
+ Waorkspace Switchi
UCS per wiewport e g
UCS Mame ' Annotation Monitor
- Wisual Syl
® bl Quick Properties
2 Lock Ul
oF =
— .
— ; + lsolate Objects
5 3. Toggle Paper space active
| ' Graphics Performance
— Lo

+ Clean Screen :
PAPRR * b G~ N~ M- m H L L B8~+ T @E%IEIE« 1. Click customiza

C. Draw a Circle on your Layout in Paper space
4. CIicktab to activate Model space
A. Observe no Circle displayed in Model space
5. [S11A103
A. Delete the Circle drawn in step 3.C
6. Status Bar
A. Model space active
o Info: Activating Model space by toggling the Status Bar PAPER/MODEL but-
ton allows you to work in Model space through your Layout Viewport. This is
not the same as switching to Model space by clicking the Model tab in the
bottom left of your interface.

Page: 245

Published on: 2/21/2018
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B. Draw a Circle on your Layout in Model space

7. (o)

A. Observe Circle displayed in Model space

8. [511A103

A. Delete the Circle drawn in step 6.B

o Info: Double-click in grey area outside your Viewport as an alternative
method to activate Paper space. Double-click in area inside a Viewport as
an alternative method to activate Model space.

9. Select Viewport
A.
B. Observe Model space objects not displayed
10. Ribbon > Home tab > Layers panel >[Layer Propertieg
A. Filters
I. All = checked
B. P_MISC_NoPlot = Current
11. MVIEW
A. [enter
B. SPECIFY CORNER OF VIEWPORT: 0,0
. fenter]
C. SPECIFY OPPOSITE CORNER: 17,11
)
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12. Select Viewport created in step 11
A. Observe Viewport scale # 1IN:10 FT
B. Viewport scale dropdown >

ION, MATERIALS AND
JWN ONTHIS
RM TO THE PERTINENT
STANDARD

E APPLICABLE SPECIAL

Viewport selected

E—
:RE IN THE CONTRA

CT.

MAINTEMAMNCE CROSS0VER
FOR FREEWAYS

STATE OF WISCONSMH DEPASTMENT OF
TRANSPORTATION

Prp—
] e s
s Tl RIS SRS RN

50D 1141-3

IPAPER+_ L@~~~

Scale to fit
11

0=
TINFT
TIM:2 FT
TIN:S FT

11IN:20 FT
11IM:40 FT
T1IM:50 FT
11IN:100 FT
TIN:200 FT
11IN:400 FT
TIM:500 FT
11IM:1000 FT
11N:2000 FT
TIN:0.5 MI
TIN:1 MI
T1IN:2 MI
Custom...

Xref scales

Percentages

13. Status bar
A. Lock Viewport scale

Viewport scale dropdown

ImpEnt. cE R S Sal s Wil

B. Zoom in/out
I. Observe Viewport scale unchanged
14. Status bar
A. Unlock Viewport scale

Viewport scale locked

B. Double-click inside Viewport to activate Model space
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Annotative scale

C. Zoom in/out
I. Observe Viewport scale changed
D. Undo Zoom command to reverse Viewport scale change

Scaling factor, display options & object scales list

Exercise files: acad-annotatv-scl-data-c3d16.zip

Continue with acad-annotatv-scl-01.dwg

acad-annotatv-scl-02.mp4 6:23

In this exercise you will learn how Annotative Scale factors are applied based on the currently
set Annotative Scale (aka Viewport Scale). Annotative objects have a constant Paper space size
and a Model space size that depends on the current Annotative Scale. After completing this
exercise, you will learn how to manually add scales to an Annotative Object's scales list to
enable Annotative Scaling of the object. Additionally, you will learn how to utilize Annotative
scaling Status Bar options to control when Annotative Objects are displayed and whether scales
are added to Annotative Objects automatically.

1. Continue working in acad-annotatv-scl-01.dwg
2. Select S.T.H. 25 Annotative Mtext near 557+00
A. Properties Palette > Text
I. Observe Paper Text Height = 0.1250, Model Text Height = 5.0000
3. Status Bar
A. Observe current view Annotative Scale = 1 IN:40 FT

o Info: For Annotative Objects, the Paper size is set manually or by the object
Style. The current view Annotative Scale is set manually by selecting from a
dropdown list on the Status Bar. The Model size is set automatically and is a
product of the Paper Size and the current Annotative Scale (ie Model Text
Height = Paper Text Height x Annotative Scale = 0.1250" x (40'/1") = 5.0000"

4. Click {1IN_4OFT - 4/ Layout tab

5. Verify Paper text height

A. DIST
l. lenter

B. SPECIFY FIRST POINT
I. Left-click near bottom of S.T.H. 25 Mtext

C. SPECIFY SECOND POINT
I. Move cursor near top of S.T.H. 25 Mtext
Il. Observe tooltip displaying approx. 0.1250
. lesq
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Annotative scale

6. Verify Model text height
A. Double-click inside plan Viewport
B. Repeat steps 5.A-5.C.I
I. Observe tooltip displaying approx. 5.0000
C. lesc
7. [1IN_200FT - 1
8. Status Bar
A. Show annotation objects = on

Show annotation objects

MODEL #if i v +. b G~~~ O~ wm| L& A 1n200FT~

Turning "Show annotation objects" on allows all Annotative objects to be displayed
regardless of whether they have the current view Annotative Scale added to their object
Scales List or not. If objects do have the current view Annotative Scale added to their
object Scales List, they will be scaled using the current view Annotative Scale. If not, they
will be displayed using the original Annotative Scale added to their scales list.

B. Observe all Annotative Objects displayed in plan view Viewport
9. Select one of the S.T.H. 25 Mtext objects
A. Properties > Text
|. Observe Annotative scale = 1IN:40 FT
B. Right-%cl]( menu > Annotative Object Scale > hdd/DeIete Scale§
l. |Add

a. (1 IN:200 FT]

b.
Il. oK

10. Select S.T.H. 25 Mtext from step 9
A. Properties > Text
I. Observe Annotative scale = 1 IN:200 FT
Il. Observe multiple scale previews displayed
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Annotative scale

glyph indicates Annotative Object
with multiple object scales

Annotative Mtext preview displayed at 1IN : 40FT

e — lt a 1
l Annotative Mtext preview displayed at 1IN : 200FT I

B. Use insertion grip to move Mtext
I. Observe only the display of the 1IN:200 FT scaled Mtext is moved

Info: When an Annotative Object has multiple scales, you have dif-
ferent locations for the display of the object at each scale. Do this by
setting the scale of the display you want to move as the current Annot-
ative Scale, then use the displayed Insertion Grip to move the object.
The object will not be moved for the remaining object scales.

Il. esc

P

00  379+00 380
|

1 1

Mtext moved for 1IN : 200FT scale

Mtext NOT moved for other scale(s)

11. Select 4TH AVE Mtext
A. Right-click menu > Annotative Object Scale >hdd Current Scale]
12. Select 4TH AVE Mtext
A. Use insertion grip to move Mtext for readability
13. Status Bar
A. Show annotation objects = off
B. Observe annotative objects lacking the current Annotation Scale in their object

scales list no longer displayed

Use cases & scales list best practices
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Exercise files: acad-annotatv-scl-data-c3d16.zip

Continue with acad-annotatv-scl-01.dwg

acad-annotatv-scl-03.mp4 5:50

In this exercise, you will learn best practices for Annotative object management including how
to use the Annotative Scaling Status Bar options, strategies for object Scales List management,
how to clean up multiple insertion points for objects with multiple object scales.

1. Continue working in acad-annotatv-scl-01.dwg

2. Click[Modeltab

3. Status bar
A. Add scales to annotative objects when the annotation scale changes = on
B. Note that the above Status bar option is commonly referred to as "Add scales auto-
matically" or similar

Add scales automatically

MODEL i @i » +o b G+~ 2 TO~-a LLELA 11n40FT~

4. Status bar > Annotation scale dropdown > (1 IN:200

A. Observe scaling of both AutoCAD Annotative objects and Civil 3D Labels

o Info: When the "Add scales automatically" Status Bar option is turned on
and you change the current view Annotative scale, the new Annotative scale
will be automatically added to all Annotative object Scales lists in the draw-

ing.

o Warning: If you find yourself switching the current view Annotative scale
often, itis best to leave the "Add scales automatically" Status Bar option
turned off. This will prevent you from adding extraneous object scales to
Annotative objects unintentionally. You may not want all Annotative objects
displayed at a given scale and thus should be more selective about adding
Annotative Scales to object Scales lists. Additionally Civil 3D must read all
object Scales for display generation and this can become a significant
resource drain if the number of object scales is too great.

5. Select one of the S.T.H. 25 Mtext objects
A. Properties palette > Text
I. Observe Annotative scale = 1 IN:200 FT
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Annotative scale

6. (1IN_200FT - 1

10.

11.

A. Observe all Annotative objects now displayed at 1 IN:200 FT scale

1 IN: 200 FT added to all Annotative objects

5
2 2
STH:25 mi
i !;‘x—é-.-r%":’::c RSN R b |S?|T‘:'Q’ 2’:’—:5} WDATHOR L 3TY L RO L RO, $o0p , BYO) | Bpop | @ae0n  méedp oo | me

:

A. Status bar > Annotation scale dropdown >[1 IN:40 F

. Select all Annotative Mtext objects

A. Right-click menu > Annotative Object Scale > hdd/DeIete Scale]
I. List all scales for selected objects = checked
II. {1 IN:200 FT
a.
. oK
Status bar
A. Add scales automatically = off
B. Current view Annotative Scale dropdown >
Select 4TH AVE Mtext and 8.T.H. 25 Mtext near 380+00
A. Right-click menu > Annotative Object Scale >hdd Current Scale]
Select the Mtext from step 10
A. Relocate respective insertion points for readability
B. lesc
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12. Select 4TH AVE Mtext
A. Right-click menu > Annotative Object Scale >[Synchronize multiple scale pos]-
itiong
o Info: When running Synchronize multiple scale positions, the insertion point
location used for synchronization is that associated with the current view

Annotative Scale. Conveniently, this will be this insertion point whose Grip is
displayed.

Text styles - fonts
Last updated: 2016-03-11

2016 fonts
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Text styles - fonts

All of the custom DOT-fonts and DOT .shx font files are being retired as of the Civil 3D 2016
release. WisDOT Civil 3D 2016 standard fonts are now all Windows True-Type fonts.

The old fonts will be provided for legacy purposes during the transition from Civil 3D 2014 to
Civil 3D 2016, but should not be used going forward. The legacy text styles that use the DOT
fonts are not included in the 2016 startup templates or sheet templates. The following is a list

of the new 2016 Text Styles with corresponding fonts.

Style Name
ArialBlack

ArialNarrow
ArialNarrowBold
ArialRegular
CalibriLight
CalibriRegular
Legend
Standard

Font Name
Arial Black
Arial Narrow

Arial Narrow Bold

Arial Regular
Calibri Light
Calibri
Calibri

Arial

Font Style
Regular

Regular
Bold

Regular
Regular
Regular
Regular
Regular

Annotative
Yes

Yes

Yes

Yes

Yes

Yes

No

No

Annotative text styles

The default for all but two of these Text Styles is Annotative. The text height is set to 0.00 in
each style. The size of text should be addressed at the Civil 3D style level or annotation tool
level and not at the Text Style level. This allows to leverage the civil annotation tools without
the need for multiple styles with different sizes. To maintain typical WisDOT production stand-
ards it is unnecessary to develop any other Text Styles.

Current text style:
Styles:

ArialRegular

PR AialBlack |
£ ArialNarrow

& ArialNarrowBold
& ArialRegular

2 CalibriLight

& CalibriRegular
Legend
Standard

Legacy text styles & DOT fonts vs. Civil 3D 2016 text styles

Set Current

i |

Delete

Font
Font Name: Font Style:
[ Avial Black =l |Regular =]
[T Use Big Fant
Size
[v Annotative Paper Text Height
[ Match text orientation IG.DDD{I
to layout

The default for all but two of these Text Styles is Annotative. The text height is set to 0.00 in
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Light drafting techniques

each style. The size of text should be addressed at the Civil 3D style level or annotation tool
level and not at the Text Style level. This allows to leverage the civil annotation tools without
the need for multiple styles with different sizes. To maintain typical WisDOT production stand-
ards it is unnecessary to develop any other Text Styles.

Legacy 2016 Legacy 2016

C3D Text Style C3D Text Style DOT Font C3D Text Style
080 CalibriLight DOT_FONT_5 CalibriLight
100 CalibriLight Dot_Font_10 CalibriLight
120 CalibriLight dot_font15 ArialRegular
140 CalibriLight dot_font20 CalibriLight
175 CalibriLight dot_font25 TBD

200 CalibriLight dot_font35 ArialBlack
350 CalibriLight dot_font44 TBD

TPP_240 ArialRegular dot_font45 ArialRegular
TPP_280 ArialRegular dot_font49 TBD

TPP_400 ArialRegular dot_font55 CalibriRegular
TPP_500 ArialRegular dot_font125 TBD

TPP_525 ArialRegular

Light drafting techniques
Last updated: 2017-06-06

Total video time: 5:31

Exercise files: acad-lit-drfting-data-C3D16.zip

acad-lit-drfting.mp4 5:31

Light drafting technique

1. ¢3d > 12345678 > Design > AliProfs
2. Open file AliProf-Sth-15-Alt3.dwg
3. Scroll down to Data Shortcuts
A. Right-Click on Data Shortcuts > Set Working Folder
I. Set to folder 2 folders above shortcut folder

a. @and@

B. Right-Click on Data Shortcuts > Set Data Shortcut Project Folder > choose pro-
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http://www.c3dkb.dot.wi.gov/data/acad/acad-lit-drfting-data-C3D16.zip
http://www.c3dkb.dot.wi.gov/video/acad/acad-lit-drfting.mp4

Light drafting techniques

ject folder >
1. (oK
4. Data Shortcuts pull down > Surfaces > right-click on Exist > Create Reference
A. oK
5. Double Click on wheel mouse to Zoom.
6. Data Shortcuts pull down > Alignments > centerline alignments > right-click on 15-
Alt1 > Create Reference
Alignment style:
"_3 ALl Proposed v @v o
Alignment layer:

P_ALI-Base =2

Alignment label set:

&2 1IN 200FT-Ticks 500 Mair v | B[~ [

m Cancel Help
A. (oK

7. Left-Click on the surface > Modify panel > Surfaces Properties

8. A. Information tab > Surface style = EX Contours 5'Major:1'Minor
Default styles
Surface style:
ﬁ]\EEXCnrdours 5 Major:1" Minor v @‘v F‘q

Render Material:
G Bylayer v |

[ ] object locked

Show tooltips

B. )
C. [ESC

9. Draw panel of the Ribbon > Polyline

D

A. Starting from the left hand side and working to the right click a series of points.
B. |Enter
10. Annotate tab of the Ribbon > Multiline Text
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Using Design Center to transfer layouts from one dwg file to another

A

Multiline
Text

11. Left-Click to create a text box.
12. Type in the box [Passing lane 150' - widen 121

Passing lane 150" - widen 127

13. Left-Click to enter text box.
14. Click on text and enter in the command line.
15. Click on text and type in .

16.

Using Design Center to transfer layouts from one dwg file to another
Last updated: 2015-04-17

Using Design Center to transfer layouts from one dwg file to another

Open Design Center

" AutoCAD Civil 30 2012 090101 xs.cwg i
A
Oitput  Manage Help Online Add-Ins  Express Tools
A e e
5 LR e @ e Set Viewports - [1S] ] F\E-lv B3 Tile Horizontally iaa FE
; b : -
4b owit + | FBottom - [ Named Views ||1% [ 1% [1Z| 18 Show UCSIcon at Origin + . el [ Tile Vertically lgr. _“oniears
Y Bdents - | ELeft 5| B Level Of Detail | |2 [2 1813 [E UCSIcon Properties B2 Named a8 ] Windows ™ B Cascade Interface

| Windows u
il et
Blepzea b

Palettes

In the Design Center folder view, browse to the backup dwg file containing layouts, expand the
backup file in folder view

Navigate | Views « | Coordinates ¥ | Viewports
i Toolspace
£ O A

FrEmrEE i

Select layout category shown within file in Folder list
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Using Design Center to transfer layouts from one dwg file to another

Autodesk Seek design content

(ole-»-ma|oaEER E-
o Folders | Open Drawings | History

Folder List ®

-

Public
UpdatusUser
AClient
32app
dows

pg BaseData
u Design
m RW

g SheetsOther

Bl “ WisDOT Style Update Backup - 3-14-2013
.54 050101_ppdwg

@ Blocks
1.!] Dimstyles

050100

050101

050102

X
- 050101_pp.dwg I
-Fs 090101_xs.dwg E
& || = e 2010
S |6 g 20128low
2 ||y 2012test
E‘ G- g 44444444 =
‘ [ 1 | v =

C:\WisDO T design'c3d' 12345678\ SheetsPlan \WisDOT Style Update Backup - 3-14-2013\050101_pp dwg'\Layouts (5 temis))

Shift select|to select all layouts in the backup file shown on the right side of Design Center.

Autodesk Seek design content

b zle-»-31 Q@ B5aEEER E-
= | Folders |Open Drawings I ngtory|

Folder List x

Public -

Updatuslser 050100 050103 050104

AClient

e A

dows

DoT

design

mcd

Shift-selected Layouts
= ju SheetsPlan
== a WigDOTStyleUpdate Backup - 3-14-2013
=P 050101_pp.dwg
=
x
E-Fa 090101 _xs.dwg \i
o ||E-m 2010
S || E- g 20128low
2 ||y 20712test
ﬁ‘ [l gy 44444444 -
] [ T > 5
. C:\WisDO T design'c3d"12345678" SheetsPlan WisDO T Style Update Backup - 3-14-2013\050101_pp dwg'\Layouts (5 temis))
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Linetype best practices

Right-click on the selected layouts, choose |Add Layout(s)|from the right-click menu

Layouts are now in the updated dwg file, save and close.

Linetype best practices

Last updated: 2014-10-05
Linetype best practices

Linetype scaling on or off with XREFs needs to be a wholesale choice. Turning it off in a file only
impacts the view in that file. So unless you're going to have linetype scaling turned off in all the
files you're going to use, it's not helpful in getting the real world linetypes to display correctly.
Leave MISLTSCALE on always.

While not necessary, it may be easiest to keep all real world linetypes in files separate from
associative linetypes. | wouldn't do this on mapping files, but it may simplify things for pave-
ment marking and construction staging files.

Object linetype scaling needs to be identical for all of the real world linetypes that you intend to
use together. The reason for this is the global effect of LTSCALE and not being able to dif-
ferentiate LTSCALE for different XREFs. For simplicity sake, | would recommend having the
object linetype scaling being identical across a project. You could have it as something like 1
inch: 1 ft to keep object linetype scale as 1 on all of the objects, but associative linetypes would
look awful in modelspace. So | would recommend going with something like 1 inch: 100 ft and
then for real-world linetype files, set CELTSCALE to 0.01 so that all objects you create inherent
that LTSCALE.

It is possible to create sheets with the different scales than the default scale you choose with
real world linetypes. To do so, XREF in the real world linetype files that you need and change
the LTSCALE of the sheet file you're working in. For example, if you set your default scale to 1
inch:100 ft and you want to create sheets at 1 inch: 50 ft, set the LTSCALE for the 1 inch: 50 ft.
file to 0.5.

You cannot create a single file with layouts that have different scales and get real world line-
types to look correct in all the layouts. This is an okay workflow if you only have associative line-

types.
WisDOT linetypes
Last updated: 2014-10-05

This document will describe the changes to the WisDOT custom linetypes; the changes in the
drawing template settings; and outline the workflows for both true size and annotation scales in
the new template. Linetypes that are true size such as pavement markings and barrels will need
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WisDOT linetypes

to be scaled using the objects properties. The rest of the linetypes such as easement lines and
utilities will automatically adhere to the annotation scale in the layouts.

Linetype scale reference

There are three linetype settings to consider when setting up your drawings: LTSCALE,
PSLTSCALE, & MSLTSCALE.

Linetype scale

LTSCALE controls the dash spacing and symbol size in linetypes. For WisDOT new linetypes the
default scale factor will be set 1.00. A value larger than 1 will scale the linetype up and a value
less than 1 will scale the linetype down. The Linetype scale is an absolute value and not relative
value.

MSLTSCALE

Model Space Line Type Scaling only has two options ON or OFF. Setting MISLTSCALE to 1 (ON) is
the default setting.

Setting MSLTSCALE to 1 (ON) will cause the Line type scale of any geometry in model space to
be scaled by the Annotation scale. This allows you to have a preview of how the line type scale
might look when seen through a scaled viewport.

MSLTSCALE Overrides LTSCALE in Modelspace, but it doesn’t effect Paperspace, so it won’t
change how your geometry looks inside your viewports.

Using MSLTSCALE is a really good way of checking that your linetypes are going to look as you
expect them to, without having to ‘Flick’ back and forth between Paperspace and Modelspace.

Setting MSLTSCALE to 0 (OFF) will cause the Linetypes displayed on the Model tab to be not
scaled by the annotation scale.

PSLTSCALE

This variable controls the linetype scaling of geometry displayed in paper space viewports —
Paper Space Line Type Scale.

This variable only has two settings. Setting PSLTSCALE to 0 (Off) will mean that the linetype
scale factor of your modelspace geometry will not be effected by the scale of your viewport.

Setting PSLTSCALE to 1 (On) means that the line type scale of your modelspace geometry will
be scaled to match the viewport scale.

If you use paper space layouts, turning paper space line type scaling on ensures that all your
geometry will have the correct line type scale, no matter what the viewport scale is.

CELTSCALE
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WisDOT linetypes

Sets the current object linetype scaling factor. The linetype scaling for any new objects placed
in the drawing file will be relative to the LTSCALE command setting.

A line created with CELTSCALE = 2 in a drawing with LTSCALE set to 0.5 would appear the same
as a line created with CELTSCALE =1 in a drawing with LTSCALE = 1. The default value is set to
1.

Working with existing files

If your drawing is nearing completion and linetypes are working with your project there should
be no need to update your drawing from the new template. To determine if your drawing file
has the old linetypes, type LTSCALE at the command line. If it is set to 0.005 then you are using
the old template with the older linetypes.

Settings for previous templates

Prior to August 2013 all WisDOT drawing templates had the following settings.
LTSCALE = 0.005

CELTSCALE =1.0

PSLTSCALE =1

MSLTSCALE =1

Importing older linetypes into older drawings

When you need to update your old drawing with compatible linetypes follow these steps.
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WisDOT linetypes

In the command line type LINETYPE. The Linetype Manager dialog will appear.

L

.
E Linetype Manager M
Linetype filters B [ o ]I Delete ]
[Shnw all linetypes = | [ Invert fiter
| Cument || Show details |
;Currerrt Linetype: Bylayer [
Linetype Appearance Description o
Byl ayer 4
ByBlock
1008100 100 SCALE 100 SPACINGD O O
100B100L P 100 SCALE 100 SPACINGD O O
100825 (R T S 100 SCALE 25 SPACING O QO
1008251 ¥ & & 100 SCALE 25 SPACING O QO
100850 P o+ o+ 100 SCALE 50 SPACING O O O
100B50L T 100 SCALE 50 SPACING O O O
1000DL100 . 100 SCALE 100 SPACINGE B
1000025 (R SR S 100 SCALE 25 SPACING - B B
10000L0 P ' 100 SCALE B0 SPACING E - F
1000R100 - =« = 100scale 100 feet
1000R25 = <> 100 scale 25 fest
1000R50 r = = 100 scale 50 feet
100DTR100 - = =« = 100scale 100 feet
100DTR50 +« + » -+ 100scale 50 fest =
| 0K [ Cacel |[ beb |

2. In the Linetype dialog click the button. The Load or Reload Linetypes dialog will
appear.

dialog will appear.

. From the Load or Reload Linetypes dialog click the button. The Select Linetype File

. Path to C:\Program Files\Autodesk\AutoCAD Civil 3D 2012\Support\Linetypes and

select the file wisdot-It-pre-aug2013.lin click[Open] The linetypes will be loaded into the
Load or Reload Linetypes dialog.
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WisDOT linetypes

Description

100 SCALE 100 SPACINGQ O O
100 SCALE 100 SPACINGDO O O
100 SCALE 25 SPACING OO O
100 SCALE 25 SPACING OO O
100 SCALE 50 SPACING O O O
100 SCALE 50 SPACING O O O
100 SCALE 100 SPACING - F

5. Select the linetype(s) you wish to add and then click the @ button. The Linetypes —
Reload Linetypes dialog will appear.

 You can hold down to select several linetypes

o [SHIFT|to select a range of linetypes
o [Right click popup menu(Select All

s !
Linetypes - Reload Linetypes ﬁ

One or more selected linetypes will be reloaded.
= What do you want to do?

# Reload the linetype, Eacca

< Reload all selected linetypes

= Skip reloading the linetype, Eacca

= Skip reloading the remaining selected
linetypes
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WisDOT linetypes

6. From the Linetypes — Reload Linetypes dialog select [Reload all selected Iinetypes} The

new linetypes will be added to the drawing file.
7. Click the@ button in the Linetype Manager dialog. The dialog will close.
8. REGEN your drawing to see the change in scales.

Workflow for updating new linetypes into older drawings

If you have an old drawing and you can take advantage of updating your drawing with the new

linetypes follow these steps.

1. Prior to importing the linetypes verify the following variables are set. To read and set

these, type the variable name at the command line.
e LTSCALE=1.0

o CELTSCALE =1.0

e PSLTSCALE =1

e MSLTSCALE =1

2. If any object overrides are applied to your line work the following steps will not show the
updated linetypes. Select all line work in the drawing file and verify ALL Linetype prop-

Line (3}

=

Color

| Display | Design |

],rag,rer
Layer “WARIES®
Linetype ByLayer
Linetype scale 10000
Plot style ByLayer
Lineweight ByLayer
Hyperlink
Transparency ByLayer
Thickness 0.0000

Material

EyLayer

| ot I T 7

PR T

| Object Class | Extended ...

erties in the drawing file are set to ByLayer and the Linetype scale is set to 1.

3. In the command line type LINETYPE. The Linetype Manager dialog will appear.
4. In the Linetype dialog click the button. The Load or Reload Linetypes dialog will

appear.
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5. From the Load or Reload Linetypes dialog click the button. The Select Linetype File
dialog will appear.

6. Browse to the new linetype file
e For Civil 3D 2012 path to C:\Program Files\Autodesk\AutoCAD Civil 3D
2012\Support\Linetypes and select the file wisdot-It.lin click The linetypes
will be loaded into the Load or Reload Linetypes dialog.
e For Civil 3D 2014 path to C:\WisDOT\Stnd\c3d2014\Support\Linetype and
select the file wisdot_2014.lin cIick The linetypes will be loaded into the
Load or Reload Linetypes dialog.

\AutoCAD Civil 30 2012\Support'\ Linetypes ‘wisdot 4t lirl

Available Linetypes

Description
DRUMS 100 FT SPACING S © O
DRUMS WITH LIGHT 100 FT SPACINGC O

DRUMS 25 FT SPACINGC O O

DRUMS WITH LIGHT 25 FT SPACING O OO
DRUMS 50 SPACINGO O O

DRUMS WITH LIGHT 50 FT SPACING QO O O
DOUBLE DELINEATOR 100 FT SPACING F-

7. Select All the linetypes and then click the @ button. The Linetypes — Reload Linetypes

dialog will appear.
e You can hold down to select several linetypes

o [SHIFT|to select a range of linetypes
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. |Right cIicE popup menu [Select AIIL

Linetypes - Reload Linetypes ﬁ

i One or more selected linetypes will be reloaded.
—  What do you want to do?

=

< Reload the linetype, Eacca

< Reload all selected linetypes

= Skip reloading the linetype, Eacca

= Skip reloading the remaining selected
linetypes

Cancel

L5 "y

8. From the Linetypes — Reload Linetypes dialog select [Reload all selected Iinetypes]. The
new linetypes will be added to the drawing file and the old linetype definitions will be
changed to match the new definitions.

9. Click the@ button in the Linetype Manager dialog. The dialog will close.

10. Regen your drawing to see the change in scales.

Updating layers with new ByLayer symbology

The linetypes are now in the design file but the layer definitions need to be updated to reflect
the new linetype names.

1. From the ribbon Manage tab > CAD Standards panel > Layer Translator. The Layer
Translator dialog will appear.
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Translate From

L

ﬁ}l_.. Defpoirts

FhE_AL
#hE_ALI_100

£ E_ALI_100_Equation
% E_ALI_100_PIData

N i

Selection Fitter

Layer Translation Mappings

Translate To

Qld Layer Mame Mew Layer Name

Linetype  Linewei.. Transparency Plot shle

[ Translate ]l

2. Pick the button from the Translate To section of the dialog.

3. Change the Files of type to Drawing Template (*.dwt)

4. Path to the WisDOT templates and select wisdot12.dwt or wisdot14.dwt depending on
the version you are using, and click Open. The Layers will be loaded in the Translate To
section of the dialog.
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WisDOT linetypes

Tranglate To

£0

ﬁ{\. Defpoirts

FhE_AL
FhE_ALI_100

£ E_AL|_100_Equation
£ E_ALI_100_PIData
FhE_ALI_100_Sta

£EE ALI_200
£FE_ALI_200_CPI

' i

=20

g Defpoints

£EE AL

£5E ALL100
£5E_AL|_100_Equation
£FE_ALI_100_PIData
£5E_ALL100_Sta
£5E_ALL200
£FE_ALI_200 CFI
£FE_ALI_200_CPIData

Selection Fitter

Layer Translation Mappings

i i

(o]

Qld Layer Mame Mew Layer Name Color Linetype  Linewei.. Transparency Plot shle

5. Click the button.

section of the dialog.

Translate ][ Cancel

The layers will be added to the Layer Translation Mappings
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Translate From

Translate To

Selection Fiter

Layer Translation Mappings

220
g Defpoirts
£5E AL
£ZE_ALI_100

£FE ALI_100_Equation
£5E_AL|_100_PIData
£FE_ALI_100_Sta
£5E_ALL 200
£5E_ALL_200 CPI
£FE_ALI_200_CPIData

4

11

Load...

Qld Layer Mame

F PM Certerline 40
P_PM_DEBLDelineator_100_100
P_PM_DELDelineator_100_40

P_PM_DBLDelineator_25_ 40
P_PM_DELDelineator_50_ 100
P_PM_DBLDelineator_50_40

P PM DEBLDelineator 25 100

Mew Layer Mame

P_PM_Centerline_40
P_PM_DBLDelineator_100_100
P_PM_DELDelineator_100_40
P_PM_DBLDelineator_25 100
P_PM_DBLDelineator_25 40
P_PM_DELDelineator_50_100
P_PM_DBLDelineator_50_40

B R B e I 1%

4o~

el T e P ]

{11

=l n

6. Click the iranslate| button. An alert box will appear asking if you want to save the map-
ping information. Click(Translate Onlj. The layers will be translated to the new layer
scheme.

7. Verify the layers are correct by opening the Layer manager and checking a couple P_PM
layers. For a complete listing of Layers that changed see Appendix A.

b4
o> Current layer: 0 Search forlayer @
m &% il e s
£& Filters «|| Status Name a| 0. Frea | La | Color Linetype &
=47 All || = P PM Centerline 40 G B & O yellow M —
~£5 Alignment [ A= P_PM_DBLDelineator_100_100 QB & O white DDL100
g% All Used Layers (Fll|= P_PM_DBLDelineator 100_40 G B & O white DDL100
5 = Ec‘”f‘:”“'”” Deteild =iz P PM DBLDelinestor 25 100 Q ¥ & [ white DDLZ5 —
orridor | H
= {Z Cltns Sectians = P_PM_DBLDelineator_25_40 g 1 & O white DDL25 |
=] .
- £ " PM_ elineator_50 oy white ==
= & FronContiol P_PM_DBLDeli 50_100 1 hi DDLSO0 L
-2 & Existing = P_PM_DBLDelineator_50_40 G B & O white DDL50
o --£& FTMS & P_PM_DotEdge_100 G o & O white PMT
E -£% Lighting  ||= P_PM_DotEdge 40 § O & [ white PMT -
_%' [ Trvwert filter KL« 1 ] - ‘ - v
= All: 792 layers displayed of 792 total layers
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8. In the command line type PURGE. Purge all unused linetypes from the drawing file.
9. Save the drawing file.

Workflow to update Xref files with old linetypes

If your file has an xref file using the old linetypes you will need to update the linetypes and the
properties of the xref-dependent layers.

1. Open each Xref design file that is attached to a host file and follow the workflow above
named Workflow for Updating New Linetypes into Older Drawings.

2. After each xref file is updated then open each Host file (the drawing file that is con-
suming the external referenced drawings).

3. In the command line type VISRETAIN=O0.

o Info: Note: Setting Visretain to 0 will allow each xref to be reloaded and the layer
table, as stored in the reference drawing (xref), will take precedence.

4. Click View tab > Palettes panel > External References Palette
e Command: XREF

5. Select each xref to be reloaded and Right click. From the menu select . The ref-
erence will be reloaded and the new layer properties will be updated.

6. In the command line set VISRETAIN back to 1.
7. Save the host file and Exit.

Working with the new template

After August 2013 all WisDOT drawing templates have the following settings.
LTSCALE = 1.0

CELTSCALE =1.0

PSLTSCALE =1

MSLTSCALE =1

Workflows for true size linetypes

Objects using the True Size linetypes must be scaled by changing the linetype scale of the
object.

1. Select the objects whose linetype scale you want to change.

2. Click Home tab > Palettes panel > Properties.

3. On the Properties palette, click the Linetype scale control.

4. Change the linetype scale that you want to assign to the objects.

Layout scales = Linetype scale
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Line
Colr j.ra],rer &
Layer P_PM_DBLDelineator_ 100
Linetype + + + Bylayer =
Linetype scale 0.0050
Plot style ByLayer
Lineweight — Bylayer %
Hyperlink &
Transparency ByLayer
Thickness 0.0000 —

When LTSCALE is set to 1 use the equation (linetype scale = (1/Desired Scale) to determine the
linetype scale.

Below is a list of common Linetype scale settings.
Viewport ScaleLinetype Scale

1IN:10FT = 0.10

1IN:20FT = 0.05

1IN:40FT = 0.025

1IN:50FT = 0.02

1IN:100FT = 0.01

1IN:200FT = 0.005

In a drawing that contains a vast majority of objects using the True size linetypes, it is a good
practice to set MSLTSCALE to O (zero). MSLTSCALE sets whether the objects linetypes are affect
by the annotation scale in the Model tab. 0 = Off and 1 = On. Setting MSLTSCALE off will display
the objects linetypes as true size. The same way it will be displayed in the Layout viewport.

Annotative linetypes
To change the linetype of an object, to use the layout’s annotation scale.

1. Verify that LTSCALE is set to 1, PSLSCALE is set to 1 and MSLTSCALE is set to 1.
2. Select the objects whose linetype scale you want to use annotation scale.

Page: 271

Published on: 2/21/2018



WisDOT annotate tool

3. Click Home tab > Palettes panel > Properties.
4. On the Properties palette, click the Linetype scale control.

5. Change the linetype scale to 1.0.

Color . BylLayer

Layer E RW_Easement

Linetype | ByLayer ]

Linetype scale 1.0000

Plot style ByLayer

Lineweight ByLayer %

Hyperlink &

Transparency ByLayer

Thickness 0.0000 —
WisDOT annotate tool

Last updated: 2016-03-09

Total video time: 02:37

acad-wisdot-anno-tl-01.mp4 02:37 - This video contains the training for this entire module.

Info: The WisDOT Annotate Tool is used to quickly set current a textstyle and text
height. The tool can then be used to switch to the AutoCAD Annotate ribbon to
place or edit text.

Ribbon location

The WisDOT Annotate Tool is located on the WisDOT Sheets ribbon, in the Sheet Utilities
panel. Select [Set Textstyle & Size} to reveal the tool.

ﬂ WisDOT Sheets |
[§%] Title Sheets (5] ROW [ Plat (53] Sections | Aa setTextstyle &5ize | Miext F £& Layer States
-an Tables wiTopo wiSheets [:5]
[$] Typical Sections ~ [§%] Plan/Profile (53] Earthwork | Standard - | Linear - Unsaved Layer State =
fset to LUDP wROW [ wisigns | Page
[ Quantities (5] Sign Plates Standard - /° Mieader Setups
= | Sheet Creation Components | Wis-Manage | Flot Configuration i

Using the tool

The tool launches a floating window.

Page: 272

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/video/acad/acad-wisdot-anno-tl-01.mp4

WisDOT annotate tool

r A ™
T[' WisDOT Annotate @

| CalibriLight ~| 0070 ~|

CalibriLight-0.070

| Open Annatate Ribbon l

o Select a textstyle from the dropdown

o Select a text height from the dropdown

e There is no Apply or OK button. The values are immediately set as the current textstyle
and text height.

The Mtext tool is located right next to the [Set Textstyle & Size] button on the WisDOT Sheets rib-
bon. If the WisDOT Annotate dialog is left open, then the Mtext tool will need to be pressed
twice, even if the Mtext button on the Annotation ribbon is used.

ns Aa Set Texistyle & Size

work | |Standard -
Standard * /© Meader
Components

The user is provided the option to select the [Open Annotate Ribbon] button to quickly switch to
the Annotate ribbon. Note that the current textstyle and text height on the annotation ribbon
has been set by the WisDOT Annotation tool.

Exiting the tool

The WisDOT Annotate Tool window can be left open and will not interfere with any other com-
mands. The window floats over the application area and can also be moved to another monitor.
Pressing the button will dismiss the window.
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Points

Points

Civil 3D point basics
Last updated: 2017-06-06

Total video time: 04:21

Exercise files: pnt-basc-data-c3d16.zip

pnt-basc-01.mp4 4:21

Point basics
Three types of points in Civil 3D

e AutoCAD Point aka "Node"
¢ COGO Point
e Survey Point

Definitions

AutoCAD Point

o Very basic traditional AutoCAD point object with limited attributes beyond Cartesian
coordinates (XYZ)

o Not used for most Civil 3D workflows

o Limited selection of symbols using PTYPE System Variable. All points in drawing share
same symbol.

o Limited display control; only Layers

COGO Points

o Smart object that contains many properties such as name, number, raw description, full
description, coordinates, etc.

« Typically used for proposed construction staking points, not existing survey data.

» Appearance is controlled by Civil 3D Styles with Description Key Set. Point Style for the
symbol, Point Label Style for the text.

o Text and symbol are one object, not separate entities.

Survey Points

o Smart object that’s nearly identical to COGO points except it cannot be moved on the
screen and is generated through a Survey Database

o Typically created by importing existing topographic survey data

o Uses Civil 3D Styles with Description Key Set in the same way as COGO Points
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Accessing Civil 3D points

o Can be inserted into drawing from Survey Database with survey Template
o Should not typically be inserted in drawings other than by survey department

Point Groups

o Used to control the display of points in mass, or to easily reference a group of points with
a common characteristic.

o Referenced points share a common property. For example, all Electrical Utility shots or
all shots brought in from the same point file.

Description Key Set

o Aset of field codes, Styles, Layers, and other properties.

o When a point is imported/created, Civil 3D checks to see if there is a code matching the
Raw Description. If so, the point will take on the properties defined in the Description
Key Set. Exception to this is when there is an overriding Point Group. This will be dis-
cussed in detail in later training.

Survey Databases

o Stores and manages raw survey data, which is then inserted into a drawing

o Works in conjunction with Equipment Database, Figure Prefix Database and Linework
Code Set. These files are stored outside the drawing.

o Primary toolset for Automatic Linework functionality

Accessing Civil 3D points
Last updated: 2017-06-06

Total video time: 03:39

Exercise files: pnt-basc-data-c3d16.zip

pnt-accss-01.mp4 3:39

Point Access

Civil 3D Points and related tools can be accessed through the Ribbon, Toolspace and Model
Space. Point properties can quickly be viewed through the Properties Palette

Ribbon

Access Point creation, conversion and modification tools through the Ribbon

Point creation and conversion

1. Home tab > Create Ground Data panel > Points dropdown
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Accessing Civil 3D points

Point Contextual Ribbon Tools
1. Modify tab > Ground Data panel > Points

Toolspace

Access Points and Point Groups through the Toolspace Prospector tab and Item View. When
Points or Point Groups are selected in the Prospector tree, detailed information is displayed in
Iltem View.

Points

1. Toolspace palette > Prospector tab > Points
A. Left-click > Points populates Item View
B. Right-click > Points for contextual functions

Point Groups

1. Toolspace palette > Prospector tab > Point Groups
A. Left-click > Point Groups populates Item View
B. Right-click > Point Group for contextual functions
l. to set hierarchy
C. Expand Point Group list
I. Right-click > Point Group name for contextual functions

Info: Right click a column heading in Item View to customize the data displayed.
Left click a column heading to sort rows by selected column heading. Right click a
row in Item View for contextual functions

@’ Tips: Use familiar Ctrl-A, Shift-Select and Ctrl-Select macros then right click to

b

** apply contextual functions to a group of objects in Item View

Modelspace

Directly selecting a COGO or Survey Point in Modelspace opens the respective Contextual Rib-
bon. Once selected you can right-click for contextual functions. A Contextual Ribbon is not avail-
able when multiple Survey Points are selected.

Properties Palette

Regardless of how you select a Point or multiple Points, you can see detailed information and
make limited modifications in the Properties Palette. Properties shown in grey tone are not
available for edit within the Properties Palette, such as with Survey Points.

Warnings: Modifying properties within the Properties Palette sets object level
overrides to properties that can be difficult to track and thus are often best set else-
where. For example, a Point Style, Point Label Style and Layer is best dictated by
a Description Key Set and Point Raw Description.
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Point groups and styles

Point groups and styles
Last updated: 2017-06-06

Total video time: 07:45

Exercise files: pnt-grp-styl-data-c3d16.zip

pnt-grp-styl-01.mp4 3:00

pnt-grp-styl-02.mp4 4:45

Point groups and styles

Point display is largely set by the Point Style, Point Label Style and Layer properties assigned to
a Point. These properties can be controlled on an object level during Point creation by assigning
a Raw Description code referencing a Description Key Set stored in the current drawing.

Point Groups can also be created and set to filter which Points are displayed and apply over-
rides to properties set by a Description Key Set.

Point Tables can be generated from any drawing containing Points for display in the drawing or
export to other file formats. By default, Point tables update dynamically with changes to
included Point properties.

Info: When Point Styles or Point Label Styles are not dictated by a Description
Key Set, Civil 3D looks to applicable Point Groups for Point Style and Point Label
Style application. One example of this is when a Point Raw Description does not
match the Description Key Set or when an individual Point Style is not defined in
the Description Key Set.

Definitions

Point Style

Marker used to display the Point. These are defined by AutoCAD Blocks, or other basic symbols.
Point Label Style

Controls the display and arrangement of text properties associated with a Point.

Layer

Controls display and plot behavior of Points set to display By Layer

Raw Description

Code referencing a Description Key Set to assign display properties to a Point
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Point creation tools

Description Key Set

An applicable Description Key Set will be set up and included in a template to set Point display
properties upon Point creation. It defines the Point Style, Point Label Style, Layer and other prop-
erties given to a Point based on a matching Raw Description Code. A Description Key Set is only
available if it has been built in the template used to start a drawing.

Point Group

Points in a drawing are queried based on assigned Point properties (ie Raw Description, Full
Description, Point Number, Point Name, Elevation) . Point Groups are used to filter the display
and plotting of Points in a drawing based on a point group hierarchy. They can also assign Point
Styles and Point Label Styles when they are not dictated by a Description Key Set or when Point
Group overrides are set.

Point creation tools
Last updated: 2017-06-06

Total video time: 04:06

Exercise files: pnt-creat-tl-data-c3d16.zip

pnt-creat-tl-01.mp4 4:06

Point Creation Tools

Many tools are available to specify location and/or elevation while manually creating COGO
Points in your drawing. The various tools available can reference objects such as existing Points,
Alignments, Surfaces, Corridors, Lines/Polylines/Arcs, Parcels, etc. You can use typical surveying
techniques such as referencing a bearing or azimuth angle, lattitude/longitude or northing/east-
ing for example as well. There is a great deal of flexibility and functionality built into these

tools that warrants exploration.

Manual Point Creation Tools

All manual Point creation tools will generate a COGO Point as specified through unique com-
mand prompts for each respective tool. The differences between the tools lie in the techniques
used to specify Point coordinates. Two ways to access point tools:

1. Ribbon > Home tab > Create Ground Data > Points dropdown >[Point Creation Toolﬂ
A. Create Points toolbar> Point command category dropdown > Point command

1. Ribbon > Home tab > Create Ground Data > Points dropdown > Create Point -
3 3k ok ok kk ok ok ﬂyout

A. Choose Point command
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Importing points from a file

g Tip: Hover over a Point command category or Point command for a quick brief
description of the tool. This is a quick way to determine the appropriate coordinate
specification technique for your situation

Commands Categories Available

o Miscellaneous - Coordinates specified using a variety of techniques including reference
to line, polyline, survey resection etc. Conversion from AutoCAD Points also available.

« Intersection - Distance and/or direction from existing Points or objects (ie line, arc) used
to specify intersection coordinates.

o Alignment - Coordinates specified based on reference to alignment such as Sta-
tion/Offset.

« Surface - Various horizontal coordinate specification with elevation pulled from specified
Surface at Point location.

« Interpolate - Coordinates interpolated from two known Points or object locations.

 Slope - Coordinate specifed by distance or vertical displacement at given slope from a
know Point.

-:@: Tip: Transparent commands can be used within Point Creation commands while
specifying coordinates. These will be discussed in detail in a later training module.

Importing points from a file
Last updated: 2017-06-06

Total video time: 04:08

Exercise files: pnt-imprt-frm-fil-data-c3d16.zip

pnt-imprt-frm-fil-01.mp4 4:08

Import Points From File

Point data can be transferred between applications and/or organizations by exporting and
importing Point Files. Point files are simple text files that Civil 3D can read and use to generate
COGO points.

Display of imported Points is controlled by a Description Key Set and/or Point Group in the same
way as with other Point creation methods.

o Info: Various file extensions can be given to Point Files depending on the applic-
ation used to export/generate the Point File.
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Editing points

o Warning: Design staff should NOT import survey data point files into design draw-
ings. Contact your Survey Data Coordinator for survey data workflows

Point Import Workflow

1. Open drawing from the WisDOT Survey Template
A. Application dropdown > New > wisdot16-survey.dwt
B. Save drawing
2. Import Point File
A. Ribbon > Insert tab > Import panel >[Points from File]
I. Browse to file
Il. Select correct File Format (ie. PNEZD - Point Number, Northing, Easting,
Elevation, Description)
[ll. Toggle Add Points to Point Group On/Off
Iv. oK

Editing points
Last updated: 2017-06-06

Total video time: 4:42

Exercise files: pnt-edit-data-c3d16.zip

pnt-edit-01.mp4 4:42

Editing Points

After creating or inserting Points into your drawing, you may need to edit location or attribute
data. Point editing tools are available when selecting a Point in modelspace, through Toolspace
Prospector and through the Contextual Ribbon.

COGO Points and Survey Points exhibit different editing behavior. When inserted into a drawing
from a Survey Database, Survey Points are locked and thus cannot be edited beyond simple
label movement and display changes. Contact your Survey Data Coordinator for workflows deal-
ing with Survey Points. COGO Points are unlocked and available for edit by default. They can be
locked/unlocked within a drawing as needed.

Modelspace

Select a COGO Point directly in your Modelspace canvas to activate grip editing functions.
Hover over the Marker Grip or Label Grip to see a menu of respective movement and rotation
edit functions.
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Editing points

Marker Grip Edit

o Move Point - Reset Point location with mouse or applicable Transparent Commands
(covered in later training module)

o Rotate label and marker - Rotate marker and label about horizontal Point location.
Label remains readable by flipping vertically as needed.

o Rotate marker - Rotate marker only about horizontal Point location.

Label Grip Edit

o Move label - Reset location with mouse or applicable Transparent Commands (covered
in later training module)

o Rotate label - Rotate label only about horizontal Point location. Label remains readable
by flipping vertically as needed.

o Toggle sub-item grips- Activate additional grips to move label rows independently.

D Tips: Options to reset label or reset all (marker rotation and label) are available

i

=" after applicable edits are performed. Point (marker) location cannot be reset this
way.

Toolspace Prospector

Open the Point Editor Panorama through the right-click contextual menu. Choose specific Points
for inclusion in the Panorama by Point Group or selection from the Item View pane.

COGO Points can be renumbered, locked/unlocked for edit and/or have elevations edited based
on row selection within the Point Editor Panorama.

When Points are unlocked, attribute overrides can be directly entered into cells within the Pan-
orama as well.

Renumber Points

1. Toolspace > Prospector tab > Right-click[Pointé or[Point Group Name or[selection]
From Item View]
A. Select row(s) from Panorama
I. Right-click > Renumber
. ENTER ADDITIVE FACTOR (Overwrite or Next option if specified num-
ber already in use)

Change Elevations by Factor

1. Toolspace > Prospector tab > Right [Points; or[Point Group Name: or[selection from]
A. Select row(s) from Panorama

I. Right-click > Datum
II. ENTER CHANGE IN ELEVATION (or use Reference option)
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Transparent commands for points

Assign Elevations from Surface

1. Toolspace > Prospector tab > Right [Pointg or[Point Group Name: or[selection from]
A. Select row(s) from Panorama

I. Right-click > Elevation From Surface
a. Select Surface dialog box > Surface dropdown > Surface Name

b. 0K

Info: Most Point editing functions are available through Modelspace right click
menu and Contextual Ribbon upon selection as an alternative to the Point Editor
Panorama

Transparent commands for points
Last updated: 2017-06-06

Total video time: 04:38

Exercise files: pnt-trnsprnt-cmnd-data-c3d16.zip

pnt-trnsprnt-cmnd-01.mp4 4:38

Transparent Commands

Transparent Commands are tools available to aid in specifying location when prompted within
another command. They can only be used once another command is started (ie start Polyline
command, then start Transparent command of choice to specify vertex coordinates). A Trans-
parent Commands toolbar is available from which to chose commands. Alternatively, you can
enter the command alias into the command line.

Reference Existing Points

There are a variety of Transparent Commands available for use in Civil 3D, some of which ref-
erence existing Point coordinates when prompted for a location within a command. These can
be useful for preliminary Alignment layout or whenever you would like to reference existing
Point locations to build an Entity.

Transparent Command Aliases

Enter one of these options to use known Point coordinates when prompted for a location within
a command

o Point Number: "PN - Specify Point Numbers individually, by range, by list or by a com-
bination of these (ie 1 or 1-3 or 1,2,3 or 1-3,5). Point Numbers called out need not be con-
secutive or sequential.
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Points from Alignment

o Point Name: ' PA - Specify Points Name sequentially
« Point Object: ' PO - Select desired Points in Modelspace sequentially

Transparent Commands Toolbar

Pick from the Transparent Commands Toolbar. If it is not visible in your interface:

1. Ribbon > View tab > Interface panel > Toolbars dropdown > Civil >[Transparent Con‘ﬂ-

Best Fit Alignment Example Workflow

This example workflow uses COGO Points and the Point Number Transparent Command in Pnt-
Trnsprnt-Cmnd-begin.dwg to generate a preliminary Alignment.

1. Ribbon > Home tab > Create Design panel > Alignment dropdown >[Create Best Fit]

A. Within Create Best Fit Alignment dialog box click object selection icon @3 next to
Path 1 point group

I. Select Point Number icon @ from Transparent Commands Toolbar or
enter "PN in the command line
Il. Enter Point Number range 1-11
. once to end Transparent Command
V. or Right-click to end object selection
B. Leave all other Create Best Fit Alignment dialog box options as default

c. oK

D. Review Best Fit Report and close dialog box

Points from Alighment
Last updated: 2017-06-06

Total video time: 6:00

Points from Alignment

Exercise files: pnt-frm-ali-data-c3d16.zip

pnt-frm-ali-01.mp4 6:00

COGO Points can be created with horizontal location, elevation and description data generated
automatically from a specified Alignment and Profile within a drawing. Point data can then be
exported to a number of file formats (ie CSV) and uploaded to a survey data collector in pre-
paration for staking work.
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Points from Alignment

o Info: Civil 3D Alignments and Profiles can also be uploaded directly to a survey
data collector in preparation for staking work.

Points from Alignment

Create Points from Alignment

In the following workflow you will create typical COGO Points for staking including those at
even stationing, horizontal geometry points and profile geometry points. You will then edit
COGO Points with elevation 0.000' to pull elevation data from a surface and export Point data
to a CSV file.

Create Points

1. Ribbon > Home tab > Create Ground Data panel > Points dropdown >[Point Creation]
A. Expand settings chevron
B. Expand Points Creation
|. Prompt For Elevations = Automatic
Il. Prompt For Descriptions = Automatic - Object

C. Collapse settings chevron

fv o v @G u fv B

Parameter . Walue
= EZ|Default Layer
= [2¥|Points Creation
Local Coordinates Morthing - Easting
Grid Coordinates (Grid Morthing - Grid Easting
_ Geographic Coordinates Latitude - Longitude
Prompt For Bevations Manual
Prompt For Point Mames Mone
Prompt For Descriptions Manual
Default Elevation 0.000°

Default Description
Match On Description Parameters (81, ... True
Dizable Description Keys Falze
Echo Coordinates to Command Line True
< Default Styles
<> Default Name Format
“= Point Identity

Select a command from the point creation tools
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Points from Alignment

D. Create Points - Alignment dropdown >[Measure Alignment]
I. Pick Alignment 25
Il. Select Profile 25-Prop from dropdown
I.
IV. |[Enter|for default Starting Station
V. [Enter|for default Ending Station
VI. [Enterjfor default Offset
VIl. SPECIFY INTERVAL: SdEnter
E. Create Points - Alignment dropdown >LAt Geometry Pointﬁ
I. Pick Alignment 25
Il. Select Profile 25-Prop from dropdown
. 0
IV. |[Enter|for default Starting Station
V. [Enter|for default Ending Station
F. Create Points - Alignment dropdown >[Profi|e Geometry Pointé
I. Pick Alignment 25
Il. Select Profile 25-Prop from dropdown
. 0
IV. |[Enter|for default Starting Station
V. [Enter|for default Ending Station

2

Edit Points

Toolspace > Prospector tab > Right CIick[Points{ >[Edit Pointﬁ

1. Click|Point Elevation|column header to sort numerically

2. Shift-select all 0.000' elevation fields
3. Right-click > Elevations from Surface...

A. Choose Exist Surface from dropdown

4. Close Point Editing Panorama

Export Points to File

Ribbon > Output tab >

1.

Format = PNEZD (comma delimited)

2. Browse to Destination File path desired
3.
4. Open with text editor or Microsoft Excel to view/sort/etc as needed

Save as 25 Align.csv
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Surfaces

Surfaces

Accessing Civil 3D surfaces
Last updated: 2017-06-06

Total video time: 4:52

Exercise files: srfc-accs-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-accs.dwg

srfc-accs.mp4 4:52

Accessing Civil 3D surfaces

Surfaces and many of the editing and analysis tools available for working with them can be
access via the Standard Ribbon, Toolspace Prospector and Modelspace.

Standard ribbon

Surface creation tools can be found on the Standard Ribbon. You can either create an empty Sur-
face and proceed to add data or Create a Surface from existing data (ie from external DEM file
or Point Cloud within current drawing). Most of these tools will generate a TIN Surface
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Accessing Civil 3D surfaces

He rams and path:
C WParmarenSave' Locabor" S THIS Cmas Sectons Moded BOS dwy. = I_?_

gl i

1. Ribbon > Create Data panel > Surfaces dropdown > [Create Surface or[Create Surface]

Toolspace prospector

Several Surface creation, export and editing options are available through Right-Click menus at
various levels of Prospector tree expansion.
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Accessing Civil 3D surfaces

9 Ichude AutoCAD Map mormation in the export?

w

1. Toolspace palette > Prospector tab > Right-click Surfaces
A. Access to:
o Create Surface
Create Surface from DEM
o Create Surface from TIN
o Export to DEM
o Export LandXML

1. Toolspace palette > Prospector tab > expand Surfaces > right click Exist
A. Access to:
o Surface Properties
Edit Surface Style
Rebuild tools
Snapshot tools
o Add Label (ie Contour, Slope, Spot/Grid Elevations)
o Export tools

1. Toolspace palette > Prospector tab > expand Surfaces > expand Exist > expand Defin-
ition
A. Access to:
o Masks
o Watersheds
o Add Surface definition:
o Boundaries
e Breaklines
o Countours
o DEM files
Drawing Objects
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Accessing Civil 3D surfaces

o Edits

o Point Files

Point Groups

Point Survey Queries
Figure Survey Queries

1. Toolspace palette > Prospector tab > expand Surfaces > expand Exist > expand Defin-
ition> right-click Edits
A. Access to Surface editing tools:
o Line editing
o Point editing
o Minimize Flat Areas (based on tolerance inputs)
o Raise/Lower Surface
o Smooth Surface (adds data)
o Paste Surface (make composite surface by pasting existing Surfaces
"pieces" into one)
o Simplify Surface (removes data)
o Add Label (ie Contour, Slope, Spot/Grid Elevations)

Modelspace

Select a Surface in Modelspace to activate the Surface Contextual Ribbon. The properties
palette will now be populated with Surface object data. In Modelspace, the right-click menu
also provides access to Surface Properties and Edit Surface Style options.
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Accessing Civil 3D surfaces
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Accessing Civil 3D surfaces

Contextual ribbon

1. Select Surface
2. Contextual Ribbon > Labels & Tables tab
A. Access to:
o Add Surface Labels - spot/grid elevations, slopes, contours
o Add Legends - these may correspond with a Surface style and analysis. For
example Elevation ranges displayed in a range of solid colors.
3. Contextual Ribbon > General Tools tab
A. Access to:
¢ Inquiry - determine coordinates at a specified point or coordinates for and
slope between two specified points on a Surface.
o Object Viewer - rotate to isometric view of Surface
4. Contextual Ribbon > Modify tab
A. Access to:
o Surface Properties - change Style, Name, manipulate Definition Operations,
perform analyses
o Add Data - Boundaries, Breaklines
o Edit Surface tools
o Surface tools - Drape Image, Extract From Surface, Move to Surface
e Launch Pad
5. Contextual Ribbon > Analyze tab
A. Access to:
o Water Drop - create 2D or 3D Polyline along downhill slope of TIN triangles
until a low point is found
o Resolve Crossing Breaklines
« Visibility Check - check for visibility of a location or in all directions by spe-
cifying height of eye at a location
o Catchment Area - creates catchment area from Surface for TR-55 time of
concentration hydrology analysis
o Volumes Dashboard - create Volume Surface and generate cut/fill reports
« Stage Storage - generate stage-storage volume report (conic or average
end area)
6. Contextual Ribbon > Surface Tools tab
A. Access to:
e Drape Image
o Extract/ Move to Surface
7. Contextual Ribbon > Launch Pad tab
A. Access to:
o Quick Profile - temporary profile view of Surface lying beneath line, poly-
line, arc, parcel segment or feature line (Quick Profile view and data not
saved with drawing)
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Surface styles

o Data Shortcut
o Create Profile - create Profile object with surface elevation data Surface
o Grading Creation Tools

Surface styles
Last updated: 2017-01-10

Total video time: 4:12

Exercise files: srfc-styl-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-styl-begin.dwg

srfc-styl.mp4 4:12

Surface styles

Surface Styles control the display of a Surface. Certain display features are only available with
some styles. For instance, a style with Contours turned on is necessary to display Contour

Labels. Further, certain styles will correspond with Surface Legend Tables and associated Sur-
face analysis. Surface analysis will be discussed in detail in a later training module. Styles
included with the template chosen can be accessed through Toolspace Settings, the Surface Con-
textual Ribbon or Surface Properties.

Change surface style

Use the following workflow to set the Surface Style after Surface is created. An initial Surface
Style is specified in the Surface creation dialog.

1. Select Surface from Modelspace or Toolspace Prospector > Right-Click menu > Sur-
face Properties > Information tab
A. Select Surface Style from dropdown menu

B. Edit Surface Style @ to view Surface Style definition
c. (oK
D. 0K

Review surface style definition

Open the Surface Style dialog box to review how a Surface Style is defined. This can be opened
as described above or through Toolspace Settings.
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Surface basics

|
Information |Definition | Analysis | Statstics |
1
Name: | My Surface Style - EX Contours 10' Major:2' Minor O X
Exist
oo Information | Borders | Contours |Grid | Ponts | Triangles | Watersheds | Analysis Dspiay  |Summary
Desapi View Direction:
Plan v
N Component display
Default 4 Compone... | Visble Layer l}-cw Linetype LT Scale Lineweight = Plot Style A
Surfacel |Ponts 7 E_SURF [l cyan Continuous  1.0000 BylLayer 4G-wisdot
C'\ X Triangles J E_SURF CJcyan Continuous  1.0000 ByLayer 4G-wisdot
L= Rt Border v E_SURF B cyan Continuous  1.0000 ByLayer 4G-wsdot
Btﬂdef Major Contour E_MAP_Con... [@]cyan Continuous  1.0000 ByLayer 4G-wisdot
‘:?3 Minor Contour E_MAP_Con... [Jjj 134 Continuous  1.0000 BylLayer 2G-wisdot
User Contours E_MAP_Con... [Jjj 164 Wisdot3 1.0000 ByLayer 2G-wisdot
Gridded 4 E_MAP_Grd... [ cyan Continuous  1.0000 BylLayer 2G-msdot
Directions d 0 [[JBYLAYER ByBlock 1.0000 ByLayer ByLayer
Elevatons i [JBMLAYER ByBio 1.0000 ByLayer ByLayer
0] Slopes 4 [JenAYeER ByBlodk 1.0000 ByLayer ByLayer v
M show

1. Toolspace palette > Settings tab > expand Surface > expand Surface Style > Right-
click on Surface Style Name >m
A. Display tab > View Direction dropdown > SeIecI{PIan:, [Modei, or[Section]
B. Review respective Display definition
C. oK
D. [OK

o Warning: Surface Styles should be used as built in the WisDOT template and not
edited. This helps to maintain standardization.

Surface basics
Last updated: 2017-01-10

Total video time: 5:14

srfc-basc.mp4 5:14

Surface basics
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Surface basics

What is a Civil 3D surface

A Civil 3D Surface is a dynamic object representing elevation. One and only one elevation (Z) is
assigned for a given location (X,Y) within the extents of the data used. A Surface representing
existing conditions is typically built using topographical data gathered from Survey Points, Auto-
matic Linework and/or Figures combined with LiDAR from an online data clearinghouse. A Sur-
face representing proposed design is typically built from Civil 3D design objects such as
Corridors, Grading Objects, and Feature Lines. A Surface can either be built as a TIN or Grid.

o Dynamic object representing elevation

e Only one Z per X,Y

« Existing Surface from Survey Linework, Figures, Points and LiDAR
o Design Surface from Corridor, Grading, Feature Lines

TIN surface

A TIN (Triangulated Irregular Network) Surface consists of a series of points and edges forming
a series of interconnected triangles. Each point has unique elevation and location. Nearly all Sur-
faces you will encounter in design will be TIN Surfaces.

S By By By B Hv B

Parameter Value
@ 57 Default Layer
B [57] Points Creation
Local Coordinates Morthing - Easting
Grid Coordinates Grid Morthing - Grid Easting
_ Geographic Coordinates Latitude - Longitude
Prompt For Bevations Marual
Prompt For Paoint Mames MNone
Prompt For Descriptions Manual
Default Elevation 0.000°

Default Description
Match On Description Parameters (51, ... True
Disable Description Keys False
Echo Coordinates to Command Line True
<G Default Styles
< Default Name Format
<0 Point Identity

Select a command from the point creation tools
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Surface basics

Grid surface

A Grid Surface consists of a series of adjacent equally sized grid squares, each with a unique
elevation and central location. A Grid Surface is built based on a Digital Elevation Model (DEM)
file available from an online data clearinghouse. Supported DEM file types are:

o ESRI Binary Grid (.adf)
e USGS DEM (.dem)

« GEOTIFF (.tif)

o ESRI ASCII Grid (.asc)
« ESRI ASCII Grid (.txt)

Boundary vsborder

A Surface Border is automatically created based on the outer edge or TIN lines defined by the
data used to build the Surface.

A Surface Boundary is data manually added by the user to specify limits. A Surface Boundary
can be defined by a closed polygon such as closed Polyline or Parcel. Surface Boundary types
are:

o Data - sets limits for data calculation

o Outer - sets outer display limits

o Hide - hide area inside Surface

o Show - show are inside a Hide Boundary

——

Show Boundary
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Surface properties - General

Breakline

A Breakline is added to a Surface to force new elevation data along the object used to define
the Breakline. Objects that can be added to a Surface as a Breakline are 3D Lines/Polylines and
Feature Lines as well as Survey Linework and Survey Figues.

Volume surfaces

A Volume Surface is actually a comparison of two Surfaces already in the drawing. These can
then be used to automatically calculate cut and fill volumes.

Surface properties - General
Last updated: 2017-06-06

Total video time: 3:00

Exercise files: srfc-prprtis-gnrl-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-prprtis-gnrl.dwg

srfc-prprtis-gnrl.mp4 3:00

Surface properties - General

The Surface Properties dialog box is split into four tabs: Information, Definition, Analysis and
Statistics. This training module will focus on the Information and Statistics tabs.

1. Modelspace > Select Exist Surface > Right-click menu or Contextual Ribbon > Surface
Properties
1. [Statistics]or[Information]tab

or

1. Toolspace palette > Prospector tab > Expand Surfaces > Right-click Exist > Surface
Properties
A. [Statistics] or[lnformation]tab

Statistics tab

The Statistics tab is used to view statistical information about the Surface. This may be helpful
to get a general idea of what makes up your Surface. Within the Statistics tab are General,
Extended, and TIN listings.

General

Expand the General listing for statistics on Points, Coordinates, and Elevation
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Surface properties - Definition

Extended

Expand the Extended listing for statistics on Surface area and Minimum/ Max-
imum/ Mean slope

TIN

Expand the TIN listing for statistics on the Quantity of and Minimum/ Maximum
area/ length of the triangles making up the Triangulated Irregular Network

Information tab

ik Export Settings ==
Export file type: |2utocan ows -]
Settings
DWW file varsion:
Jz010 -
|
I
I
I
oK Lancel Heip

Within the Information tab you can:

o Rename the Surface

o Add a Description to the Surface

« Select a Surface Style

o Preview or View Display properties of available Surface Styles
o Apply Render Material

 Lock/Unlock Surface object for editing

e Turn Tooltips On/Off

-,@: Tip: Turning Tooltips off can help remedy performance/ processing speed issues

0 Warning: Renaming a Surface after a Data Shortcut has been created from it can
cause problems that may propagate to drawings with a Data Reference of the Sur-
face. Repathing or recreating Data Shortcuts and Data References may be
required.

Surface properties - Definition
Last updated: 2017-01-10

Total video time: 5:05
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Surface properties - Definition

Exercise files: srfc-prprtis-def-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-prprtis-def.dwg

srfc-prprtis-def.mp4 5:05

Surface Ppoperties - Definition

The Definition tab of the Surface Properties window provides access to the Definition Options
table and the Operation Type table. Use the Definition Options table to view or change Surface
definition settings. Use the Operation Type table to work with existing Surface operations.

Epotio e —

lM‘ G 'I Source folder:
Euternal DWNG references Chwisdotstnd Temp
Iﬂlr\-d ard insert . I Destination fioider.

ChPermanentiSaveilocation

& Curment trawing ok Destination file name: prefic
Sefected drawings in source folder
I__ ] Destination file name suffic
! Inchade sheets
805
ind Eal |Selectan | Cleac A
Fites 1o Exponi Source Location
2 W sTH0-Eostiuriace Chwisdotfisind\ Temp

Definition options

Expand Edit operations to toggle on/off (Use? Yes/No) all existing and future instances of any
specific Edit Surface operation for the selected Surface.

Expand Data operations to toggle on/off (Use? Yes/No) all existing and future instances of any
specific Add Data operation for the selected Surface.

Expand Build to toggle on/off (Yes/No) and set values for unique Surface building operations.
This training module examines Use Maximum Triangle Length and Allow Crossing Breaklines
specifically.
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Surface properties - Definition

Use maximum triangle length

Setting this Definition Option to Yes allows you to limit the length of the longest

side edge of any given TIN triangle. This technique is used to eliminate long "sliver"
triangles that add data without much affect on the Surface definition or shape. Elim-
inating them can improve drawing performance.

1. Modelspace > Select Exist Surface > Right-click menu or Contextual Rib-

bon >[Surface Propertieg
1. Definition tab > Expand Build
2. Use Maximum Triangle Length = Yes
3. Maxium Triangle Length = 50
‘
2. Dialog box > Rebuild the surface
3. Observe "holes" in Surface
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Surface properties - Definition

o Warning: Setting the Maximum Triangle Length value too low can cre-
ate "holes" or interior boundaries in your Surface. The appropriate
value may vary by Surface depending on the data used to build.

Allow crossing breaklines

Crossing Breaklines should be avoided when adding data such as Feature lines or
Grading Objects to a Surface. An example of where you not be able to avoid cross-
ing Breaklines is when Automatic Linework is generated along roadway centerline
Survey Points when importing data to a Survey Database. When working with such
a Surface, you will need to decide if Crossing Breaklines will be allowed.

Remeber, only one elevation (Z) is allowed at any given horizontal location (X,Y) for
a Surface. If a Surface has Crossing Breaklines with different elevation at their inter-
section, there are two elevations at the same horizontal location. You must specify
how to assign the elevation at this point.

Setto "No"

If the Allow Crossing Breaklines value is set to No, only one of the crossing Break-
lines is used and the other is not added to the Surface.

Set to "Yes"

When the Allow Crossing Breaklines value is set to Yes, you must further specify
how to assign the elevation at the crossing Breakline intersection:

« Use first breakline elevation at intersection - the elevation from the first
crossing breakline listed under Operation Type is used

o Use last breakline elevation at intersection - the elevation from the last
crossing breakline listed under Operation Type is used

o Use average breakline elevation at intersection - this option should not be
used since it requires extra data processing and may cause performance
problems or crashing.

1. Modelspace > Select Exist Surface > Right-click menu or Contextual Rib-
bon > Surface Properties

1. Definition tab > Expand Build
1. Allow crossing breaklines = No
2. Under Operation Type, Add breakline = checked
;.

2. Dialog box > Rebuild the surface

3. Observe Events notification indicating one breakline was not added
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Surface breaklines

4. Surface Properties Definition tab
1. Allow crossing breaklines = Yes
2. Elevations to use = Use first breakline elevation at inter-
section
]
5. Dialog box > Rebuild the surface
6. Observe Events notification indicating the remaining breakline was
added

Operation type

All of the Surface Operations (ie Add Data, Edit Surface, Snapshots) currently used to build the
Surface are listed in this table. Where all instances of a given Add Data or Edit Surface oper-
ation can be toggled in the Definition Options table, individual Surface building operations can
be toggled on/off or reordered in the Operation Type table. The order of Surface Operations
can and often will affect the end result of how a surface is built.

1. Modelspace > Select Exist Surface > Right-click menu or Contextual Ribbon > Surface
Properties
1. Click Definition tab
Select an Operation Type

2.
3. Reorder build operation with up/down arrow buttons (ie i )
4,

1. Dialog box > Rebuild the surface
2. Observe effect of Operation Type reordering

-@: Tip: Be cautious and observe individual changes whenever Surface operations are
toggled on/off or reordered in the Operation Type table.

Surface breaklines
Last updated: 2017-06-06

Total video time: 6:22

Exercise files: srfc-brklin-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-brklin.dwg

srfc-brklin.mp4 6:22

Surface breaklines

Adding a Breakline to a Surface forces new elevation and location along the object used as a
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Surface breaklines

Breakline. Polylines, 3D Polylines and Feature lines as well as Survey Linework and Survey Fig-
ures can all be added to a Surface as Breaklines. New triangulation is forced for TIN triangles
adjacent to any Breakline added. When adding a breakline you must specify the type of Break-
line to add. You can choose from Standard, Proximity, Wall, Non-destructive and From File.

i Export Status =]

Progress: STHA0-ExistSurisce-Model-B0S5.dwg

Eof 1 Bt exported

0K

Standard

New TIN lines and verticies are forced along the Breakline object. All elevation and location
data is pulled directly from the Breakline object.

1. Toolspace Prospector > Expand Surfaces > Expand Exist > Expand Definition > Right-
Click Breaklines > Add
A. Add Breaklines dialog > Type dropdown > Standard

B. 0K

2. Select polyline
3. Right-Click

Proximity

Elevation data is pulled from the existing TIN vertex closest to any given Breakline vertex. Adja-
cent triangulation is updated acordingly.

1. Toolspace Prospector > Expand Surfaces > Expand Exist > Expand Definition > Right-
Click Breaklines > Add
A. Add Breaklines dialog > Type dropdown > Proximity

B. 0K

2. Select polyline
3. Right-Click

Wall

An offset side of and vertical displacement from the Breakline is specified. The effect is a near-
vertical wall in a Surface.

1. Toolspace Prospector > Expand Surfaces > Expand Exist > Expand Definition > Right-
Click Breaklines > Add
A. Add Breaklines dialog > Type dropdown > Wall

B. 0K

2. Select polyline
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Surface breaklines

Specify offset side by clicking

Enter option for wall heights - ALL

Enter elevation difference for offset points - 1
Enter

Nousw

o Info: A minimum offset (0.0001 drawing unit) is necessary to maintain unique Sur-
face elevation (Z) values for every location (X,Y). Specifying All applies the vertical
displacement to all Breakline verticies

Non-destructive

New Verticies and TIN lines are created along the Breakline, but Surface elevations remain
unchanged.

1. Toolspace Prospector > Expand Surfaces > Expand Exist > Expand Definition > Right-
Click Breaklines > Add
A. Add Breaklines dialog > Type dropdown > Non-destructive

B. 0K

2. Select polyline
3. [Enter

From file

This option imports Breakline data from an FLT file. You can choose to either maintain a
dynamic link to the FLT file or break the link and write the data directly to the Surface definition
in the drawing.
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Surface creation

Amnotafion scale of the cument view
Clicktoa

st sl

FRILE ¥ ¢ 815

1. Open srfc-brklin-flt-begin.dwg
2. Toolspace Prospector > Expand Surfaces > Expand From File flt > Expand Definition >
Right-Click Breaklines > Add
A. Add Breaklines dialog > Type dropdown > From File
B. Add Breaklines dialog > File link options dropdown > Break link to file
I. Import Breakline File dialog
Il. Browse to EXIST.flt

.

V. Dismiss Events Panorama

Surface creation
Last updated: 2017-06-06

Total video time: 5:47

Exercise files: srfc-creat-data-c3d16.zip

Start with 12345678\Design\srfc-creat-begin.dwg
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Surface creation

srfc-creat.mp4 5:47

Surface creation

There are many approaches to Surface creation both from a Survey standpoint dealing with
existing conditions and from a Design standpoint using dynamic Civil 3D tools. In either case, a
Surface can either be created first with data then added afterword or created with available
Surface definition data specified at the time of creation. Typically, existing conditon Surfaces
are created from topo Survey data (Survey Points, Linework and Figures) and proposed design
Surfaces are created largely from Corridors and Grading Object Featurelines. The workflow
shown in this training module involves creating a Surface with no definition and subsequently
adding data. Specifically, an external point file (.pnt) and external breakline file (.flt) will be
used to add Surface definition data after creation.

TOOUSPACE

Hew bl
% T R
_ l% Equipment Databases Mew local survey database.

G Figure Pref Databies et warkng fokder...
511 Linework Code Sets

Refrech

£5Ten s

=

Sareey

Create surface

1. Ribbon > Home tab > Create Ground Data panel > Surfaces dropdown > Create Sur-
face
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Surface boundaries

A. Create Surface dialog:

|. Object Layer dialog:
a. Layer = E_SURF
b. 0K

Il. Name = Existing

[ll. Style Ellipses
a. Select Surface Style dialog
b. EX Contours 10' Major: 2' Minor
C.

Add data

1. Toolspace > Prospector tab > Expand Surfaces > Expand Definition > Right-click Point
Files > Add
A. Add Point File dialog
I. Browse to EXIST.pnt

I,

B. Point file format = PENZ (space delimited)

c. oK

2. Zoom Extents
3. Toolspace Prospector > Expand Surfaces > Expand From File flt > Expand Definition >
Right-Click Breaklines > Add
A. Add Breaklines dialog > Type dropdown > From File
B. Add Breaklines dialog > File link options dropdown > Break link to file
I. Import Breakline File dialog
Il. Browse to EXIST.flt

I,

IV. Dismiss Events Panorama

Surface boundaries
Last updated: 2017-01-12

Total video time: 8:59

Surface boundaries - Data clip & outer

Exercise files: srfc-bndry-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-bndry-begin.dwg

srfc-bndry-01.mp4 4:24

Surface Boundaries can be added to any Surface to set data processing and/or display limits.
There are four available Surface Boundary types: Data Clip, Outer, Hide and Show. For all types
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Surface boundaries

but Data Clip, you have the option to add the Boundary as a Non-destructive Breakline. Doing so
interpolates Surface slopes and adds TIN lines and points so that the Surface is displayed exactly
up to the limits of the object used as a Boundary. If the Non-destructive Breakline option is
unchecked, the Surface will be displayed using only previously existing TIN lines and points com-
pletely within the limits of the polygon used as a Boundary.

Closed polygon objects such as 2D or 3D Polylines, Circles, Parcels and Survey Figures can all be
used as a dynamic reference for a Surface Boundary. If a polygon is not closed, Civil 3D will
define and force a closed polygon when adding a Boundary. If the object referenced to add a
Surface Boundary contains arcs, TIN tessellation is generated based on the Mid-ordianate dis-
tance specified in the Add Boundaries dialog. The mid ordinate distance is the distance from
the center of the chord connecting adjacent points along an arc perpendicular to the center of
the arc. TIN lines are then generated along the chord after adding the Surface Boundary. A
smaller mid-ordinate distance results in a "smoother" arc on a Surface Boundary.

The following section describes the Data Clip and Outer Boundary Types.

TOOLSPACE
o @
H5 Sunvey Datshases | 5
he] SD-85202300CB5
5 SO4-WisDOT-Ten
# Y Equipment Datsbases
& Figure Prefiz Databases
i -' Limework Code Sets Fefresh

Open for read-anky
Display change report..

Data clip

A Data Clip Boundary is used to limit the area where new data will be processed when added.
This can help improve drawing performance and utilize hardware resources more efficiently.
Only data added after the Data Clip Boundary is added will be affected by the Data Clip Bound-
ary. For this reason, it is a good idea to add any Data Clip Boundary during the initial steps of
Surface creation.

Create surface and add data clip boundary

1. Toolspace palette > Prospector tab > Right-click on Surfaces > Create Surface >
Create Surface dialog
A. Name = Exist
B. Style = EX Triangles
c. oK
2. Ribbon > Home tab > Draw panel > Activate Polyline command
A. Draw simple polygon around externally referenced (xref) mapping data
3. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist > Expand Defin-
ition > Right-click Boundaries > Add > Add Boundaries dialog
A. Name = Data Clip
B. Type = Data Clip
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Surface boundaries

c. oy

4. Select Polyline drawn in Step 2.1
5. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist > Expand Defin-

ition > Right-click Point Files > Add > Add Point File dialog

A. Add Point File dialog > Selected Files section > i3 > EXIST.pnt >
B. Specify point file format section

I. Point file format = PENZ
c. oK

Outer

An Outer Boundary is used to define the outermost display limits of a Surface. Multiple Outer
Boundaries may be added to a Surface, but only the most recently added Outer Boundary will
be used during Surface rebuilding. If multiple Outer Boundaries have been added to a Surface,
they may be toggled on/off in the Definition tab of the Surface Properties dialog.

Add outer boundary to surface

1. Complete the Create Surface and add Data Clip Boundary workflow
2. Ribbon > Home tab > Draw panel > Activate Polyline command
A. Draw simple polygon within the Data Clip Boundary. Be sure to enclose all pre-
viously drawn "building pad" Polylines as these will be used in the next exercise
3. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist > Expand Defin-
ition > Right-click Boundaries > Add > Add Boundaries dialog
A. Name = Outer
B. Type = Outer
C. Uncheck Non-destructive breakline
D. oK
4. Select Polyline drawn in Step 2.
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Surface boundaries

Surface boundary - Hide & show

Exercise files: srfc-bndry-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-bndry-01.dwg

srfc-bndry-02.mp4 2:35

The following section describes the Data Clip and Outer Boundary Types.
Hide

A Hide Boundary is used to prevent display of an area inside an Outer Boundary. One example
situation where a Hide Boundary may be useful is to prevent display of constant-elevation build-
ing pads. When a Hide Boundary type is specified and the Non-destructive breakline option is
checked, another Surface may be selected as the reference object to define a Hide Boundary.

Add hide boundary to surface
1. Complete the Add Outer Boundary to Surface workflow or start from srfc-bndry-01.dwg
2. Ribbon > Home tab > Layers panel > Activate LAYERFRZ (Layer Freeze) command £

A. Select a TIN line on the Surface
3. Window select "building pad" Polylines

4. |Shift+select|to deselect the Polyline drawn inside one of the "building pad" Polylines.

Page: 309

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/srfc/srfc-bndry-data-c3d16.zip
http://www.c3dkb.dot.wi.gov/video/srfc/srfc-bndry-02.mp4

Surface masks

5. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist > Expand Defin-
ition > Right-click Boundaries > Add > Add Boundaries dialog
A. Name = Hide
B. Type = Hide
C. Check Non-destructive breakline

D. oK

Show

A Show Boundary is used to allow display of an area inside a Hide Boundary or to build TIN lines
and points within a gap on a single Surface. If the Show Boundary falls within a Hide Boundary,
be sure to add any Show Boundaries after the corresponding Hide Boundary. Keep in mind any
Add Data operations can be reordered in the Definition tab of the Surface Properties dialog.

Add show boundary to surface

1. Complete the Add Hide Boundary to Surface workflow
2. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist > Expand Defin-
ition > Right-click Boundaries > Add > Add Boundaries dialog
A. Name = Show
B. Type = Show
C. Check Non-destructive breakline
D. oK
3. Select "courtyard" Polyline (inside one of the "building pad" hide boundaries)

Surface masks
Last updated: 2017-06-06

Total video time: 4:20

Exercise files: srfc-msk-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-msk-begin.dwg

srfc-msk.mp4 4:20

Surface masks

Surface Masks can be used to control the display of a Surface based on a closed polygon object.
Many closed polygon objects can be used as reference objects for a Surface Mask including 2D
or 3D Polylines, Survey Figures, Feature Lines, Parcels and other Surfaces. You can specify that
a Surface Mask should affect Rendering only or not. Surface Rendering applies a Render Mater-
ial available in the drawing template used (ie concrete or grass) as an aid in design visu-
alization. This can be viewed in Object Viewer. You can specify to "mask" (not display) either
the Surface inside or outside the polygon object used.
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Surface masks

Info: Itis worth noting that Surface Masks differ from Hide or Show Boundaries in
that they only affect graphic display and do not add TIN data to the Surface. Also,
the ability to add Surface Masks is more limited than that of Surface Boundaries

TOOLSPACE
Hea
?5 Sursey Databases
FE SD-85002300085
-r;J Impart Bvents
o5 BS002300-CBSLewe
t -L:.—‘ B5902300-CB52-11-19-1500v
T Survey Queries
[3 metwors
Bl Metwork Groups
E: Figures

:.‘l‘: Frgure Grougs
w3
e Progess Linework..
B Survey Point Groups
w- [B] Bso02300-CES2 Automatic update
f
% soooud-w |
+ x% Equepment [ Update J Zoomto
P& et T T

£ Lnework Cog g e fram draming. Refresh

Unleck in deawang

Create surface mask

Inside mask

1. Toolspace palette > Prospector tab > Expand Surface > Expand Exist > Right-click
Mask > Create Mask
2. Select Polyline around the intersection
3. Right-Click
A. Mask Type = Inside
B. [0K
4. Toolspace palette > Prospector tab > Expand Surface > Expand Exist > Expand Masks
> Right-click Mask 1 > Mask Properties
A. Mid-Ordinate Distance = 1
B. 0K

Info: Specifying Mask type as Inside prevents additional Masks from being cre-
ated for the Surface. Changing the Mask type to Outside opens up the ability to
add more Surface Masks.

Outside mask

1. Toolspace palette > Prospector tab > Expand Surface > Expand Exist > Expand Masks
> Right-click Mask 1 > Mask Properties
A. Mask Type = Outside
B. [0K
2. Toolspace palette > Prospector tab > Expand Surface > Expand Exist > Right-click
Mask > Create Mask
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Surface edits

3. Select previously drawn Polyline around the building pad
4. Right-Click

A. Mask Type = Outside

B. 0K

Info: You can select multiple closed polygons when creating a single mask, but
you will be limited to Mask type = Outside and Render only = Yes

Change display order

While you can have multiple Outside type Surface Masks on a Surface, only the Mask at the top
of the Display Order list will affect the rendered display.

1. Toolspace palette > Prospector tab > Expand Surface > Expand Exist > Expand Masks
> Right-click Mask 1 > Display Order
A. Mask Display Order
B. Select Mask 2

Palettes
C. Move Mask 2 to top of list ON/OFF

D. oK
Surface edits
Last updated: 2017-11-28
Total video time: 11:00

Surface edits - Add/delete lines & points

Exercise files: srfc-edit-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-edit-begin.dwg

srfc-edit-01.mp4 4:00

Many updates to Surfaces will be driven by dynamic links to smart Civil 3D objects such as Cor-
ridors or Grading Feature Lines (see the Corridor and Grading Objects training modules for
more information on these types of dynamic Surface updates). For minor refinements, the Add
Line, Delete Line, Add Point and Delete Point Surface editing tools can be useful.

Warnings:
Add/Delete Lines & Points Surface edits should be applied conservatively as final minor
refinement. They are manually applied and the workflow can become time intensive.

Page: 312

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/srfc/srfc-edit-data-c3d16.zip
http://www.c3dkb.dot.wi.gov/video/srfc/srfc-edit-01.mp4

Surface edits

Surface edits in design should never be used to correct errors in corridors or gradings.
They should only be used to fix incorrect triangulation in the surface.

Refinement edits

Use Object Viewer to identify refinement editing needs. Use Delete Line, Delete Point and Add
Line tools to perform final minor refinements to a Surface created from Grading Feature Lines.

Object viewer

1. Open srfc-edit-begin.dwg
2. Select Driveway and Crdr-25 Surfaces in Modelspace
A. Multiple Surfaces Contextual Ribbon > Object Viewer
I. Pan and zoom to identify Surface refinement needs
Il. Close Object Viewer

Line & point edits

TOOLSPACE
&
[t Draving view
[ & % Points-Databrase
- ‘@' Points

I‘@E Point Groups

CR) AN Poants.
@3 Paint Cleuds
G Surfaces Edit Paints...
3 Alignments Leck Poirts
_;_" Festure Lined Urlack Paints
E‘j Saes Export Poanis...
Ea Catchments Dielete Poants...
i 3 Pipe Metwerks Apply Destription Keps

T Prmtnine Metanri

1. |Esc
2. Select Driveway Surface
A. Surfaces Contextual Ribbon > Edit Surface dropdown > Delete Line
I. Select TIN lines to delete using Crossing Window
II. Right-Click
. [Esg
3. Select Driveway and Crdr-25 Surfaces
A. Multiple Surfaces Contextual Ribbon > Object Viewer
I. Pan and zoom to identify Surface additional refinement needs
Il. Close Object Viewer
4. Select Driveway Surface
A. Right-Click > Surface Properties > Information tab
I. Surface Style = Rfnt-Edits
Il. oK
B. Surfaces Contextual Ribbon > Edit Surface dropdown > Delete Point
I. Select Surface points to delete using Crossing Window
II. Right-Click
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Surface edits

5. Reiterate steps 1-4 using Delete Line, Delete Point and Add Line until Driveway is final-
ized

Surface edits - Paste surface preparation

Exercise files: srfc-edit-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-edit-01.dwg

srfc-edit-02.mp4 1:07

A typical workflow to combine multiple component Surfaces into a single final proposed Surface
involves creating Data Shortcuts of each component Surface (see Data Shortcuts Training Mod-
ule for more information on setting up a Data Shortcut Working Folder).

Create component surface data shortcuts

<1 THROUGH PAVEMENT

SIAN SHOULDER

Second break point
1=

THROUGH PAVEMENT >

1. Open srfc-edit-01.dwg
2. Toolspace palette > Prospector tab > Verify that the Data Shortcuts Working Folder
path has been set
3. Save drawing
4. Toolspace palette > Prospector tab > Right-click Data Shortcuts > Create Data Short-
cut
A. Place check next to Crdr-25 and Driveway
B. [I(%'xist Data Shortcut has not yet been created, place a check next to Exist
C.

Surface edits - Paste surface
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Surface edits

Exercise files: srfc-edit-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-edit-02.dwg

srfc-edit-03.mp4 3:04

Once all desired edits to component Surfaces have been completed, you are ready to combine
all Surfaces into a single final Surface. You will do this by creating a new Surface empty of data
and using the Paste Surface Edit to add and combine component Surface data.

o Warning: To avoid potential Surface referencing problems, use only one level of
Surface Pasting. For example, do not Paste Surfaces 1 and 2 into Surface 3 then
Paste Surfaces 3 and 4 into Surface 5. Rather, paste Surfaces 1, 2, 3 and 4 into
Surface 5.

Paste surfaces

Create data references

1. Open srfc-edit-02.dwg
2. Toolspace palette > Prospector tab > Expand Data Shortcuts > Expand Surfaces >
Right-click on Crdr-25
A. Create Surface Reference dialog
B. Style = No Display
c. oy
3. Repeat Step 2 for Driveway and Exist Surfaces

Create final surface & perform paste surface edit

1. Toolspace palette > Prospector tab > Right-click Surfaces > Create Surface
A. Create Surface dialog
B. Name = Final
C. Style =P Triangles

D. oK
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Surface edits

2. Toolspace palette > Prospector tab > Expand Surfaces > Expand Final > Expand Defin-
ition > Right-Click Edits > Paste Surface

A. Select Exist

B. 0K

3. Repeat Step 2 for Crdr-25
4. Repeat Step 2 for Driveway

5. Zoom Extents

R T T

P

Qe

e

Export 10 & Sferent foamat

g DwF
G Creste & DWF file snd siow you 15 56

(& oo
O
EMM

%Wnﬁ
L:‘:';m
R e

Drawing Utilities

(g oem

]

e
@

page 1etup svenides.

Dwis
Creste a DveFa file and aliow pou 1o set
page driun overtides.

3 DWF
Cresde and caplay 8 DWF or WFx file
of your 3O madel in The DWF Viewer,

E,*

apert Civil 50 Driawing A
Eaport 2uielAD Cmil 3D drawangs te
eithes AuteCAD DWG of Micreatabion
DGH Toamat.

[3
G

%- FEx

oxr
Corwert and idwe dil madel: o bate b
DIRF tilgd

POF
Creste s POF file snd sllow you fo st
page selup ovenides

Create a FEC file Based onibe curent
ey

Options | | Exf Autodeik AuteCAD Cil 3D 2006

Surface edits - Paste surface: survey
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Surface properties - Analysis

Exercise files: srfc-edit-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-edit-03.dwg

srfc-edit-04.mp4 2:49

After a Surface built from survey data is delivered, a typical workflow is to incorporate the sur-
veyed area into the larger project limits by combining the survey Surface with a Surface built
from mapping data (DEM or LiDAR etc). This will result in an existing conditions Surface built
with survey level accuracy where feasible and LiDAR level coverage covering the remainder of
the project limits. Do this by creating a new, blank Surface and adding data by Pasting the map-
ping Surface and survey Surface in.

0 Warning: To avoid potential Surface referencing problems, use only one level of
Surface Pasting. For example, do not Paste Surfaces 1 and 2 into Surface 3 then
Paste Surfaces 3 and 4 into Surface 5. Rather, paste Surfaces 1, 2, 3 and 4 into
Surface 5.

Paste survey and mapping surfaces into existing conditions surface

1. Open surf-edit-04.dwg
2. Ribbon > Home tab > Create Ground Data panel > Surfaces dropdown > Create Sur-
face
A. Name = Composite
B. Style = EX Triangles
c. oK
3. Modelspace > Select Mapping Example Surface > Right-click > Surface Properties
A. Information tab
B. Surface Style = _No Display
c. oy
4. Repeat Step 3 for Survey Example Surface
5. Toolspace palette > Prospector tab > Expand Surfaces > Expand Composite > Expand
Definition > Right-Click Edits > Paste Surface
A. Select Mapping Example
B. 0K
6. Repeat Step 5 for Survey Example

Surface properties - Analysis
Last updated: 2017-06-06

Total video time: 5:13

Exercise files: srfc-prprtis-anlysis-data-c3d16.zip
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Surface properties - Analysis

Start with 12345678\Design\Surfaces\srfc-prprtis-anlysis-begin.dwg

srfc-prprtis-anlysis.mp4 5:13

Surface properties - Analysis

Several types of Surface Analyses can be performed in order to generate information helpful
during design. Surface Analysis results can be displayed visually as a Surface Style and/or in tab-
ular format as a Surface Legend. You will specify the number or ranges, range values (ie min
and max) and corresponding display color. Surface Analysis display is turned on/off in the Dis-
play tab of a given Surface Style Editing window. The following Surface Analysis types are avail-
able in the Surface Properties window:

Directions - TIN triangle color based on facing direction

Elevation - TIN triangle color based on elevation range

Slopes - TIN triangle color based on slope range (all values are positive)

Slope Arrows - Direction arrow displayed at each TIN triangle. Color is based on slope
range

Contours - Contour color based on elevation range

User-Defined Contour - Specify desired contour values and display based on elevation
range

Watersheds - Uses Surface Slope algorithm to analyze TIN triangles, draw Watershed
boundaries and hatch according to type (ie Depression, Multi-Drain)

This training module will focus on Surface Slope Analysis. Specifically, you will analyze a pro-
posed pavement Surface for drainage problem areas in flat or steep spots.

Generate and display surface slope analysis

Use a Surface Slope Analysis to identify potential problem areas in a proposed pavement Sur-

face.

iy Export Settings ==

Export file type: |Autocan owe -]
Settngs

DWG file version:

J2010

oK Cancel Heip
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Surface properties - Analysis

1. Toolspace palette > Prospector tab > Expand Surfaces > Right-click Crdr-25> Surface
Properties
A. Analysis tab
I. Analysis type = Slopes
Il. Legend = WisDOT Standard
[ll. Ranges Number =2

Repest QSELECT
Recent Input

N[ 5 sciate Seiected Objects
Hide Selected Objects Chpbosrd

End Eolation Basic Modify Took
Display Grder

ElProperies...
4 Quick Select...

Edit Points...
Lock Paints

IV. Populate Range Details,
V. Range ID 1 Minimum Slope = default, Maxiumum Slope = 0.29%
VI. Range ID 2 Minimum Slope = 6.001%, Maximum Slope = default
VIl. Range ID 2 Scheme (color) = green
B. Information tab

Source

Bock
Entre: derwng
Etasbé point Otwecis
[Ty | Puck poirt 4 | Select nbjucts &
w0 000 I @ Hltml
A e Cormver to bk
Dielete from daming
zj boom 14525 cbjects selected
Diestnation
[Fie riame and path:
.\ Plemarent\Save' Locston| S THIE Cross Sections Modeh 805 dws [
Ingeri unds [l.hduu =
. . [ ok ][ Coca ][ hes |
I. Surface Style > Edit Current Selection

a. Display tab
i. Component display
ii. Toggle Slopes Component to Visible

I, @b' e

2. Pan and Zoom to see Surface Slopes Analysis displayed along Crdr-25

-,@: Tip: To Display the "middle range" of Surface Slopes, specify 3 Slope ranges in
the Surface Properties window Analysis tab. Set Slope range values and Scheme
colors according to design criteria.

Page: 319

Published on: 2/21/2018



Surface properties - Analysis

Modify profile to update corridor surface

Expart 1o file type: Expert Setteigt.. i
Sournce folder:

External WG references Chwadodisind Temp

|ind and irusert -1 Destination folder

Y] ) Al Aeat
Files 1o & T ChPermanenfibneil ocaton

8 Current drawing only Destination file name prefoc
Selected dramings in source folder
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e Destination file name suffoc

| Imchade sheet
05

frlas]  [seectan) |cescss

Fes ta Expont Sauece Location
# -',3 T HA-EndtSuriace Cwisdofistnd\Temp

1. Zoom to PV-1 Profile View, Station 395+00

2. Observe 6.00% Slope on 25-Prop Profile near Station 395+00

3. Select 25-Prop Profile

4. Profile Contextual Ribbon > Modify Profile panel > Geometry Editor
A. Profile Layout Tools toolbar > Profile Grid View button

Block
Entre derwing
B Cegocts
Blabe port Otwecis
] Pk pos 4 | Setect cbymcts [«
%0000 & Ratain

Comvert to block
LA B ]

Dislote from drawing
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sty | Wndless =
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Cropped surfaces

I. Profile Entities panorama
a. Entity No 6 Grade Out = 5.00%
b.
c. Close Profile Entities panorama
d. Close Profile Layout Tools toolbar
5. Toolspace palette > Prospector tab > Expand Corridors > Right-click 25 > Rebuild
6. Pan and Zoom to see updated Surface Slopes Analysis displayed along Crdr-25

Info: See Profiles training module for more detailed information on Profiles and
Profile editing

Add surface legend

i Export Status E

Progress: STHA0-ExistSurisce-Model-B0S5.dwg

Eof 1 Bt exported

0K

1. Ribbon > Annotate tab > Labels & Tables panel > Add Tables dropdown > Add Sur-
face Legend Table
A. Command Line: Enter (to pick from list)
I. Select Crdr-25

Il. oK

Command Line: S (specify Slopes table type)

Command Line: D (specify Dynamic table type)

Click in Modelspace to insert table

mmOO®

Cropped surfaces
Last updated: 2017-06-06

Total video time: 2:56

Exercise files: srfc-crop-data-c3d16.zip

Start with 12345678\Design\Surfaces\srfc-crop-begin.dwg

srfc-crop.mp4 2:56

Cropped surfaces
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Cropped surfaces

When working on a small area within a Surface which contains a large amount of data, it can
be helpful to extract only the area of the Surface you need to work with. Do this with the Create
Cropped Surface command. Using this command will create a new cropped Surface built from a
source Surface. Edits can be pushed from the source Surface to the cropped Surface by saving
the source drawing, rebuilding the cropped Surface Snapshot and rebuilding the cropped Sur-
face. This workflow can conserve hardware resources, improve application performance and
prevent drawing crashing.

Create cropped surface

Annotation scale of the current view
Click to adjust scale

el £ & A 1IN200FT~ B

1. Open srfc-crop-begin.dwg and srfc-crop-01.dwg
2. Ribbon > Home tab > Create Ground Data panel > Surfaces dropdown > Create
Cropped Surface
A. Click in Select crop area Value field
B. Click ellipses
I. Command Line: P
I,
lll. Draw polygon around desired area of Surface
IV. Command Line: C
V.
Drawing for new surface = Select an open drawing
Select an open drawing = *srfc-crop-01.dwg
New surface name = Exist-crop
Surface Style = EX Triangles
Layer = E_SURF
H. (oK
3. Make srfc-crop-01.dwg the active drawing
4. Zoom Extents

O mmOOn

Update cropped surface

If you wish to apply edits from the source Surface to the cropped Surface, save the source draw-
ing then Rebuild Snapshot of cropped Surface and Rebuild cropped Surface.

1. Save srfc-crop-begin.dwg

2. Make active or open srfc-crop-01.dwg

3. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist-crop > Right-
click Definition > Rebuild Snapshot

4. Toolspace palette > Prospector tab > Expand Surfaces > Expand Exist-crop > Defin-
ition > Rebuild Surface
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Alignments

Alignments

Alignment basics
Last updated: 2017-02-10

Total video time: 06:45

ali-basc-01.mp4 03:31

Alignments in context of project

Project index for location by station and offset.
Basis for design of corridors.

Targets for corridor design.

Basis for profiles, profile views, and sample lines.
Folder and object naming

In FDM 15-5-3 Att. 3.4 the folder location and the file naming is spelled out, with multiple
examples.

Alignments will be created and saved with any related profiles. Multiple alignment/profile com-
binations can be stored in a single file or split up. In general, fewer files are better unless there
is a need (such as multi-user editing) to have multiple files. These will be data shortcut ref-
erenced so they can be shared among project files.

Offset alignments, and their profiles, must be in the same file as the parent alignment.
Sites in relation to alignments

Sites are a control mechanism that allow objects to interact. These objects include parcels, grad-
ing elements and possibly alignments. Alignments are an option in the site control since they
usually do not need the sort of interaction that is required, and can sometimes become a prob-
lem with other objects in the file. It is best to make sure the alignments you create are set to
“No site” so that accidental interaction does not occur. Places where alignment interaction with
objects is preferred would be with parcels, and will be discussed in detail there.

ali-basc-02.mp4 03:14

Alignment types

There are five types of alignments that can be created. Generally, users should only be
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Alignment layout tools

concerned with two of those types, centerlines and rail, outlined below:

o Centerlines: Despite its name, centerline type alignments are not always centerlines of a
design. These are alignments created by a user, and is the predominant type for designs.
These can be used for design start locations, as well as targeting for design definitions
(edge of travel ways, shoulder slope breaks, etc.) Centerline alignments can have super-
elevation assigned to them.

o Rail: If you are creating rail design this type understands the Cant functionality, and will
build with specific rail needs in mind. You should not use rail alignment types in other
designs.

o Offset: This type of alignment creates a child alignment that is geometrically tied to a
parent alignment. This type is used for creating tapers and geometry parallel to center-
line alignments.

o Curb Return: This type of alignment is built by the intersection tool to create curb return
horizontal geometry. The user would not create a curb return alignment manually, and
an alignment should never have the type changed to this after it is created. In the case
this switch is made it has prevented other functionality from working.

o Miscellaneous: The alignment type is created from pipe networks. The user should not
change an alignment to the miscellaneous type, and there is no acceptable way to create
a miscellaneous type alignment manually.

Offset Alignments

This type of alignment creates a child alignment that is geometrically tied to a parent align-
ment. This will allow generally parallel design that moves to stay a defined offset from the par-
ent alignment. This type does allow for widening while maintaining the geometric tie to the
parent alignment. This type is created with specific creation commands, and you should not
change an alignment you are creating to an offset type manually. In the case this switch is
made it has prevented other functionality from working. If you need to create an offset align-
ment , select the parent alignment and choose Create Offset to create the geometric con-
nection.

Superelevation assignments in alignments

While creating corridor designs that utilize superelevation to transition subassembly slope over
long distances, the data needed to accomplish this will be stored in the alignment. This align-
ment data will then work with properly attached subassemblies to create the needed slopes and
transitions.

Alignment layout tools

Last updated: 2017-06-06
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Alignment layout tools

Total video time: 09:38

Alignment layout toolbar overview

Exercise files: ali-lyout-tool-ovrview-data-C3D14.zip

ali-lyout-tool-01.mp4 1:40

There are both alignment creation and alignment editing tools on the layout toolbar. This series
covers the creation tools, while the editing tools are covered in a later series.

You can create alignments by drawing tangent to tangent using the first icon tool. This has an
option to include curves of a specific radius. Alignments can also be created per localized part
by using the Lines and Curves tools, the 5th and 6th icon on the toolbar. This is useful if you
have location, bearing and distance, or other parameters that you have to design around.

You can also add, delete, or break the point of intersecting tangents apart in the 2nd, 3rd and
4th icon. This allows for adding to the design elements of the alignment you have created.

Finally, you can draw alignments with lines and arcs, and translate these directly into an align-
ment. These cannot be polylines, or other objects, only lines and arcs. The line and arc seg-
ments must be snapped together at a coincident point for the alignment to continue through
the segments. After the segments are selected you will be prompted with the direction the
alignment will be created, low station to high station. This can prevent unforeseen directional
issues as you are designing or labeling with the alignment.

Curve settings

Exercise files: ali-lyout-tool-crv-sttings-data-C3D14.zip

ali-lyout-tool-02.mp4 1:27

=

. Open AliProf-All.dwgCrdr-25.dwg
. Status bar > right-click on the OSNAPS icon > Settings
A. Clear all of the OSNAPS except for Node.
B. [OK
3. Home tab > Create Design panel > Alignment drop-down > Alignhment Creation Tools
A. Alignment name = Lcl-4thAve.
o}
. Alignment Layout toolbar > first icon drop-down > Curve and Spiral Settings
A. Default Radius = 100’
6. (0K

N

G o

Tangent-Tangent (no curves)
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Alignment layout tools

Exercise files: ali-lyout-tool-tngnt-data-C3D14.zip

ali-lyout-tool-03.mp4 1:50

1. Alignment Layout toolbar > first icon drop-down > Tangent-Tangent (no curves)
A. Shift + right-click to access the temporary OSNAP menu > Node

Hover near the point number 1201 and left click to begin the alignment there.

Hover near the point number 1203 and left click to draw the alignment there.

Hover near the point number 1204 and left click to draw the alignment there.

Right-click to end the alignment creation.

mOO®

Tangent-Tangent (with curves)

1. Alignment Layout toolbar > first icon drop-down > Tangent-Tangent (with curves)
A. Hover near the end of the alignment at point 1204, and left click to begin the
alignment there.
B. Hover near the point number 1202 and left click to draw the alignment there.
C. Right-click to end the alignment creation.

Exercise files: ali-lyout-tool-Pl-edit-data-C3D14.zip

ali-lyout-tool-04.mp4 2:42

Note: Video and exercise files to be used on the following 3 sections

Pl Editing - Add PI

1. Open AliProf-All.dwg.

2. Status bar > right-click on the OSNAPS icon > Settings
A. Clear all of the OSNAPS except for Node.
B. 0K

3. Select the Lcl-4thAvealignment.

4. [Geometry Editor]

5. Alignment Layout toolbar > Insert Plicon
A. Hover near the point number 1206 and left click to draw the alignment there.
B. Hover near the point number 1205 and left click to draw the alignment there
C. Right-click to end the alignment creation.

6. Close the Alignment Layout toolbar by clicking the X in the upper right.

Pl Editing - Delete PI

1. Select the Lcl-4thAvealignment.
2. Select the [Geometry Editor].
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Alignment lines and curves

3. Alignment Layout toolbar > Delete PI
A. Hover near point 1206 and left-click.
B. Right-click to end the alignment creation.
4. Close the Alignment Layout toolbar by clicking the@in the upper right.

PI Editing - Break Apart PI

Select the Lcl-4thAvealignment.

Select the [Geometry Editor].

Alignment Layout toolbar > Break Apart

At the command line you are prompted to enter the distance by which to split the PI.

A. 25Enter)

B. Right-click to end the alignment creation.

PwnNE

Exercise files: ali-lyout-tool-sbntity-cntrl-data-C3D14.zip

ali-lyout-tool-05.mp4 1:59

Note: Video and exercise files to be used on the following 2 sections

Subentity Control - Reverse Subentity Direction

Open AliProf-All.dwgCrdr-25.dwg.
Select the Lcl-4thAvealignment.
Select the [Geometry Editor]
Alignment Layout toolbar > Reverse Subentity Direction
A. Select the curve near point 1203.
B. Right-click to end the selection process.
5. Alignment Layout toolbar > Reverse Subentity Direction
A. Select the tangent entity between points 1204 and 1202.
B. Right-click to end the selection process.

PwnNRE

Subentity Control - Delete Subentity

Open AliProf-All.dwg.
Select the Lcl-4thAvealignment.
Select the [Geometry Editor]
Alignment Layout toolbar > Delete Subentity
A. Select the last tangent of the alignment.
B. to delete the selected tangent.
5. The white line that created that tangent is still in the location. Only the alignment por-

tion is deleted.

bl

Alignment lines and curves

Last updated: 2017-06-06
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Alignment lines and curves

Total video time: 12:22

Fixed, floating, and free lines and curves

Exercise files: ali-lin-crv-ovrview-data-C3D14.zip

ali-lin-crv-01.mp4 2:16

Fixed, floating, and free lines and curves

When creating an alignment not from start to finish, it is best to add alignment subentities as
lines or curves. Fixed, floating and free are methods by which these subentities can be added,
based on already available geometry.

Fixed lines and curves

A “fixed” definition for lines and curves indicates that the geometry is defined and locked geo-
metrically, independent of any other geometry of the alignment. An example of this would be a
three point curve, where the user defines the start, mid-point and end of the curve geometry.

Floating lines and curves

A “floating” definition for lines and curves indicates that the geometry is geometrically locked
to a point, but also ties in to some other geometry of the alignment. An example of this is a line
that is tangent to a previous curve but it needs to go through a specific point. The tangent point
on the curve will adjust along the curve so that the “through point” can be achieved. The align-
ment will then forgive the portion of the curve that is not needed, while still providing the user
with a graphical representation of where the excess had been.

Free lines and curves

A “free” definition for lines and curves indicates the object has no geometric definition, but
rather all definition is dependent on other geometry in the alignment. An example of this would
be a curve that is tangent to both incoming and outgoing lines of the intersection.

The vast majority of curves should use the free curve option. This is to maintain the tangency to
both the incoming and outgoing alignment lines.

Alignment layout with fixed lines

Exercise files: ali-lin-crv-fxd-lin-data-C3D14.zip

ali-lin-crv-02.mp4 2:05
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Alignment lines and curves

=

. Open AliProf-All.dwg.
. Home tab > Create Design panel > Alignment pull-down > Alignment Creation Tools
. Create Alignment - Layout dialog
A. Name = Lcl-4thAve
B. 0K
4. Alignment Layout toolbar > Line drop down tool > Fixed Line (two points)
A. Shift right-click to get the Temporary OSNAP menu > Node
B. Hover near point 1201 and click to begin drawing the alignment.
5. Transparent Command toolbar > Bearing and Distance tool
A 1|Enter to select the NE quadrant
B. 73.5147 [Enter| to enter the bearing
C. 234.85 to enter the distance
D. to end the transparent command
E. to end the alignment creation tool
6. Close the Alignment Layout toolbar.

w N

Alignment layout with fixed curve options

Exercise files: ali-lin-crv-fxd-crv-data-C3D14.zip

ali-lin-crv-03.mp4 1:20

Open AliProf-All.dwg.
Select the Lcl-4thAve alignment.
Alignment contextual menu > Geometry Editor tool
Alignment Layout toolbar > Curve icon drop-down > More Fixed Curves > Fixed
Curve (From Entity End Through Point)
A. Select the tangent of the Lcl-4thAve alignment.
B. [ShE right-click to get the Temporary OSNAP menu > Node
C. Hover near point 1207 and click to begin drawing the alignment from here.

PwnNE

Alignment layout with floating lines

Exercise files: ali-lin-crv-flt-lin-data-C3D14.zip

ali-lin-crv-04.mp4 1:08

o Warning: This exercise is unique and may have elements that do not continue
from the previous video session. Itis recommended that you start with the dataset
specifically for this exercise.

1. Open AliProf-All.dwg.
2. Select the Lcl-4thAve alignment.
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Alignment lines and curves

3. Alignment contextual menu > Geometry Editor tool
4. Alignment Layout toolbar > Line icon drop-down > Floating Line (From Curve End,
Length)
A. Select the end of the curved entity of the alignment.

B. 156.0 Enter]

C. @to end alignment creation.
5. Close the Alignment Layout toolbar.

Alignment layout with floating curves

Exercise files: ali-lin-crv-flt-crv-data-C3D14.zip

ali-lin-crv-05.mp4 1:27

o Warning: This exercise is unique and may have elements that do not continue
from the previous video session. Itis recommended that you start with the dataset
specifically for this exercise.

1. Open AliProf-All.dwg.
2. Select the Lcl-4thAve alignment.
3. [Geometry Editor]
4. Alignment Layout toolbar > Curve icon drop-down > More Fixed Curves > Floating
Curve (From Entity, Radius, Through Point)
A. Select the end of the last tangent.
At the command line type 90 for the radius.
At the command line hit to accept LessThan180.
+ right-click for the Temporary OSNAP menu and choose Node.
Hover near point 1216 and left-click to end the curve at this location.

F. Right-click to end the command.
5. Close the Alignment Layout toolbar by clicking the X in the upper right.

mOO®

Alignment layout with free lines

Exercise files: ali-lin-crv-fre-lin-data-C3D14.zip

ali-lin-crv-06.mp4 1:04

o Warning: This exercise is unique and may have elements that do not continue
from the previous video session. Itis recommended that you start with the dataset
specifically for this exercise.
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Alignment lines and curves

1. Open AliProf-All.dwg.

2. Select the Lcl-4thAve alignment.

3. [Geometry Editor]

4. Alignment Layout toolbar > Line icon drop-down > Free Line (Between Two Curves)
A. Select the first curve, to the north and west.
B. Select the second curve, to the south and east.
C. Right-click to end the command.

5. Close the Alignment Layout toolbar by clicking the@in the upper right.

Alignment layout with free curves

Exercise files: ali-lin-crv-fre-crv-data-C3D14.zip

ali-lin-crv-07.mp4 1:10

0 Warning: This exercise is unique and may have elements that do not continue
from the previous video session. Itis recommended that you start with the dataset
specifically for this exercise.

Open AliProf-All.dwg.
Select the Lcl-4thAve alignment.
Select the [Geometry Editor].
Alignment Layout toolbar > Curve icon drop-down > Fixed Curve Fillet (Between Two
Entities, Radius)
A. Select the first tangent to the north and west of the curve.
B. Select the second tangent to the south and the east of the curve.
C. to accept the LessThan180 option.
D. In the command line type 9 nte for the radius.
E. Right-click to end the command.
5. Close the Alignment Layout toolbar by clicking the@m the upper right.

bl e

Changing curve types after placement

Exercise files: ali-lin-crv-chng-crv-type-data-C3D14.zip

ali-lin-crv-08.mp4 1:52

Open AliProf-All.dwg.
Select the Lcl-4thAve alignment.
Select the [Geometry Editor].
Alignment Layout toolbar > Alignment Grid View
A. In the second row, Tangency Constraint column, select the Constrained on Both

Sides (Free) text.

bl
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Create alignment from objects

B. From the drop-down menu in this field select Constrained by Previous (Floating)

Changing Parameter Constraint

1. In the Alignment Grid View unlock the second row by clicking on the Parameter Con-
straints Lock padlock so that it appears unlocked. This will open the Parameter Con-
straints field for editing.

A. In the Parameter Constraints field for the second row click on the Passthrough
Radius text.
I. From this drop-down menu select Radius and Length.
II. In the drawing area select on the first curve of the alignment. Notice the
grip points that are available.
B. In the Parameter Constraints field for the second row click on the Radius and
Length text.
I. From this drop-down menu select Passthrough Radius.
II. Inthe drawing area select on the first curve of the alignment. Notice the
grip points that are available.

2. Close the Alignment Grid View panorama by clicking on the @ in the upper left.

3. to let go of the alignment.

4. Close the Alignment Layout toolbar by clicking the@in the upper right.

Create alignment from objects
Last updated: 2017-06-06

Total video time: 18:42

Cleaning up AutoCAD objects prior to conversion

Exercise files: ali-creat-frm-objct-clnup-data-C3D14.zip

ali-creat-frm-objct-01.mp4 2:40

o Warning: It is preferred that you use the layout tools to build alignments. This pre-
vents gaps in alignment objects that can cause problems in stationing, targeting,
and other advanced functions. If you need to translate AutoCAD objects into align-
ment objects it is preferred that these objects be transformed into singular polylines
prior to conversion. This will prevent tangent segments that are not properly
snapped from ending an alignment early.

Creating polylines from lines and arcs.

1. PE or polyline edit.
2. Select the line segment that is the furthest west.
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Create alignment from objects

Y to turn the line into a polyline segment.

J [Enter|for Join.

Window select all of the alignment line and arc segments.
Enter|to end the selection process.

Snapping lines and arcs

1.

LN R WN

el el e
> W NRFR O

Click on the polyline to make sure it is complete. It should only highlight from the west
end past the first curve.

Zoom to the location where the highlighted polyline ends.

to let go of the highlighted polyline.

Select the line after the polyline.

Select the west-most grip on the line segment.

Using the Endpoint OSNAP, snap this line end to the polyline end.
Zoom Extents to see the entire project.

PE or polyline edit.

Select the line segment that is the furthest west.

Y to turn the line into a polyline segment.

.3 for Join.

. Window select all of the alignment line and arc segments.

. to end the selection process.

. Left-click on the polyline to make sure it completely highlights. to release the poly-

line.

Create alignment from objects dialog

Create alignhment from objects dialog — General tab

Exercise files: ali-creat-frm-objct-dialg-data-C3D14.zip

ali-creat-frm-objct-02.mp4 9:50

Open AliProf-All.dwg
Home tab > Create Design panel > Alignment drop-down > Create Alignment from
Objects
Select the polyline on the westernmost end.
Create Alignment from Objects dialog
A. Name = 25-L-EPS
B. Starting Station = 4596.64
C. Add Curves between Tangents = Off
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Create alignment from objects

Create alignment from objects dialog — Design Criteria tab

1. Create Alignment from Objects dialog > Design Criteria tab
A. Starting Design Speed = 45 MPH
B. Use Design Criteria File = Off
C. Click the ellipsis button at the right of the design criteria path field.
I. Browse to C:\wisdot\stnd\c3d2014\Program\Corridor Design Stand-
ards\Imperial.
Il. Select WisDOT Design Criteria 2009.xml
[ll. Default Criteria window
a. Minimum Radius Table = WisDOT eMax 4%
b. Transition Length Table = 1LaneRamp, 2LaneUndiv@CL

. [N

Reversing the alignment direction during creation

Exercise files: ali-creat-frm-objct-rvrs-dring-data-C3D14.zip

ali-creat-frm-objct-03.mp4 1:45

1. Open AliProf-All.dwg
2. Home tab > Create Design panel > Alignment drop-down > Create Alignment from
Objects
A. Select the polyline on the easternmost end. to end the selection process.
B. R[En_ter]to reverse the direction.
C. Create Alignment from Objects dialog
I. Name = Lcl-4thAve
Il. Start station = 46+50
[l @to create the alignment.
3. Check the stationing to make sure the alignment is moving west to east.

Reversing the alignment direction after creation

Exercise files: ali-creat-frm-objct-rvrs-aftr-creat-data-C3D14.zip

ali-creat-frm-objct-04.mp4 1:49

1. Select the Lcl-4thAve alignment.

2. Green Context> Modify panel pull-down > Reverse Direction
3. @to the Warning.

4. Confirm that the stationing is now reversed.

Exercise: Create alignment from objects
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Alignment from existing alignment

Exercise files: ali-creat-frm-objct-exrcs-data-C3D14.zip

ali-creat-frm-objct-05.mp4 2:38

10.
11.
12.

13.

O N WN R

Open AliProf-All.dwg
PE for polyline edit.
Select the tangent line at the south of the project.

Y to convert it to a polyline.
J for join.

Window select all the line and arc segments. to end the selection set.
[ITter] again to end the polyline edit command.
Home tab > Create Design panel > Alignment drop-down > Create Alignment from
Objects
A. Select the polyline closer to the south end.
B. to end the selection process.
C. [Enter| to accept the direction, north to south.
Create Alignment from Objects dialog
A. Name =25
B. Start Station = 33000
C. Add Curves Between Tangents = Unchecked
D. @to create the alignment.
Select the 25 alignment.
Alignment contextual tab > Geometry Editor
Alignment Layout toolbar > Curve drop-down > Free Curve Fillet (Between two entit-
ies, Radius)
A. Select the tangent that is entering the curve on the north end of the alignment.
B. Select the tangent that is exiting the curve on the north end of the alignment.
C. to accept LessThan180.
D. 2865 m for the radius.

E. to end the command.

Close the Alignment Layout toolbar by clicking the x in the upper right corner.

Alignment from existing alignment

Last updated: 2017-06-06

Total video time: 08:25

Create an alignment from an existing alignment using alignment stations

Exercise files: ali-frm-exst-ali-sta-data-C3D14.zip

ali-frm-exst-ali-01.mp4 2:09
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Alignment from existing alignment

1. Open AliProf-All.dwg

Home tab > Create Design panel > Alignment pull-down > Create Alignment from
Existing Alignment

Select the 25 alignment.

Type 40245 (for station 402+45).

Pull the cursor south until roughly 343+25 (you can type this in for precision).

At the command line type F for Finish.

In the alignment dialog name the alignment 25-Alt1.

N

NousWw

Add design to new alignment

Exercise files: ali-frm-exst-add-dsgn-data-C3D14.zip

ali-frm-exst-ali-02.mp4 2:16

1. Select the 25-Alt1 alignment. It is on top of the original 25 alignment, but the Selection
Cycling option can aid in this selection.
2. Select the [Geometry Editor]
3. [Fixed Line — Two Points icon]
A. Draw a diverging alignment tangent near the north end of the 25-Alt1 alignment.
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Alignment from existing alignment

Alignment Layout Tools - Ramp

AT &N g o7 ¥

Fixed Line (Two points)

1

4. Free Curve Fillet (between two entities, through pomt)}

g e-ec-ec-|42 || D40 m|

¢ ¥ Fixed Curve ( Three point )
More Fixed Curves
=%  Fixed Curve - Best Fit

4

e Floating Curve { From entity, radius, through point )
More Floating Curves

#=  Floating Curve - Best Fit
“

Free Curve Fillet { Between two entities, radius
Free Curve Fillet { Between two entities, through point )

[=  Free Curve - Best Fit

A. When prompted for the first entity, select the 25-Alt1 alignment. Make sure you
are selecting the correct alignment. Selection Cycling can help in this selection.
B. When prompted for the next entity select the tangent that diverges from the ori-

ginal.

? Tip: If the command line reads “Selected Entity must be part of the main
entity.” And you are prompted for the next entity again, then your first entity
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Alignment from existing alignment

alection is not the same alignment of the diverging tangent, and the selec-
iI6n must be done again.

C. Identify the point between the two tangents that the curve must pass through. A
red-X will appear if no solution is possible. Move until a curve connects the two
tangents. Then left click to accept the location.

Create an alignment from an existing alignment using alignment entities

Exercise files: ali-frm-exst-ents-data-C3D14.zip

ali-frm-exst-ali-03.mp4 4:00

1. Open AliProf-All.dwg
2. Home tab > Create Design panel > Alignment pull-down > Create Alignment from
Existing Alignment
A. Select the 25-Alt1.
Type E for Entities.
Select the southern-most curve and the southernmost tangent line.
At the command line type F for Finish.
In the Create Alignment from Existing Alignment dialog change the name to 25-
Alt2.

G. (0§

mmOoO®m
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Alignment reverse and compound curves

Alignment reverse and compound curves
Last updated: 2017-06-06
Total video time: 03:32

Alignment reverse curve

Exercise files: ali-rvrs-crv-data-C3D14.zip

ali-rvrs-cmpnd-crv-01.mp4 1:45

Open AliProf-4thAve.dwg.
Zoom to the north end of the alignment.
Select the 4thAve alignment.
Select the [Geometry Editor]
A. Alignment Layout Tools tool bar > Draw Curves drop-down > More Floating

Curves > Floating Curve (From Entity, Radius, Through Point) You may need to
find this option under the More Floating Curves option depending on the last use
of these tools.

PwnNRE
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Alignmentr

everse and compound curves

ﬁ_v :E(/ s e lf__/l'.' - u/i'.'! ‘:,ﬁ _;«.* [ I il _X& [} "_d .

'J'Q. o
ﬂ# -]

I

v Fixed Curve { Three poin.t)
More Fixed Curves 4
Fixed Curve - Best Fit

Floating Curve ( From entity, radius, through point )
More Floating Curves »
Floating Curve - Best Fit

Free Curve Fillet { Between two entities, radius )
Free Curve Fillet { Between two entities, through point )

Free Curve - Best Fit

B. Select the 4thAve alignment on the curve that you intend to add the compound
curve. If the selection cycling dialog opens make sure to select Alignment
90 for the radius

Select Lessthan180 by hitting
Type Rto choose Reverse curve.

Left-click to place the endpoint to the north and east of the alignment, similar to
the screenshot below.

mmOo

5. [Enter

Alignment compound curve

Exercise files: ali-cmpnd-crv-data-C3D14.zip

ali-rvrs-cmpnd-crv-02.mp4 1:47

PwnNRE
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Open AliProf-4thAve.dwg.

Zoom to the north end of the alignment.
Select the 4thAve alignment.

Select the [Geometry Editor]

A. Alignment Layout Tools tool bar > Draw Curves drop-down > More Floating
Curves > Floating Curve (from entity, radius, through point). You may need to
find this option under the More Floating Curves option depending on the last use
of these tools.
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Alignment editing

sl T T 8T | A | 2w | IEH A4 B E
T g Fixed Curve { Three point }
: Mare Fixed Curves 4
=%  Fixed Curve - Best Fit
= Floating Curve ( From entity, radius, through point )
More Floating Curves 4
A= Floating Curve - Best Fit
“  Free Curve Fillet { Between two entities, radius )
< Free Curve Fillet { Between two entities, through point )
F=  Free Curve - Best Fit
A. Select the 4thAve on the curve that you intend to add the compound curve. If the
selection cycling dialog opens make sure to select Alignment.
A. 70 for the radius
B. Select Lessthan180 by clicking
C. C to choose Compound curve
D.

5. [Enter

Select a point to the north and east of the alignment, similar to the screenshot
below.

Alignment editing

Last updated: 2016-11-30

Total video time: 09:45

Alignment editing with geometric constraints

Info: Unless modified directly, geometric constraints (fixed, floating, free) are not
changed by edit operations. They will constrain the edits that are allowed unless
the constraints are changed.

Alignment grip-point editing

ali-edit-01.mp4 1:52

1. Open AliProf-All.dwg.
2. Zoom to the north end of the 25 alignment, close enough to see the curve and last tan-

gent.

3. Zoom to the north end of the 25 alignment, close enough to see the curve and last tan-

gent.

4. Graphically select the 25 alignment.
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Alignment editing

5. Select the square grip point at the north end of the alignment and move it a small

amount to the east and left-click to drop it.

6. Select the square grip point in the middle of the northern tangent and move it a small

amount to the west and left-click to drop it.
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Alignment editing

7. Zoom/pan to the curve.
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Alignment editing

2

8. Select the northern-most circular grip point (the north end of the curve). Move it a small
amount to the north and left-click to drop it.
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Alignment editing

9. Select the circular grip point in the middle of the curve and pull it a small amount to the
west to adjust the curve’s radius and left-click to drop it.
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Alignment editing

Illr . r‘llﬁ\

— STH25BestFit 50

Edit a parameter constraint in the data grid

ali-edit-02.mp4 2:42

In the Alignment Panorama cIick[Parameter Constraint Loclﬂfor row 4 to unlock it.
Select the Parameter Constraint for row 4 and choose Radius and Length.

Select alignment 25.

Select the arrow grip point.

Drag that some distance to the north and west.

CIick[Parameter Constraint Loc@symbol to relock that row.

to release the alignment.

Close the panorama window.

PN R WNE
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Alignment editing

== || No.

% Panorama

Alignment editing by data grid continued

1. Open AliProf-All.dwg.
2. Select the 25 alignment.
3. Inthe green context ribbon select [Geometry Editor}

.H_.l-

_é,/;}

Geometry
Editor

4. From the Alignment Layout toolbar select the LAIignment Grid VieV\ﬂ icon.
Al X
| B 4 B(E)

5. In the Alignment Panorama select the row 2 Radius entry and change it to 3000.
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x

13

i || Mo- Type Tangency Constraint Parameter Cons... Parameter... Length Radius Direction  Start Sta
1 Line Mot Constrained (Fixed) Two points  2131.303' HOoo® 09 3... 330+00.
2 Curve  Constrained on Both Sides (... Radius 1862.054(  3000.000' 351+31.
3 Line Mot Constrained (Fixed) Two points  7318.288' N35° 43' 2... 369+93.
4 Curve  Constrained on Both Sides (... Radius 1749.166' 2864.784' 443+11.
5 Line Mot Constrained (Fixed) Two points  2455.896' HOO® 44' 2... 460+60.

15}

E

e

.

o

o [ i

6. Leave the panorama open but zoom to the north-most end of the alignment.

Edit alignment by data grid for single entity

1. Open AliProf-All.dwg.
2. Select the 25 alignment.
3. In the green context ribbon select [Geometry Editor}

.H_‘l

_y

Geometry
Editor

4. From the Alignment Layout toolbar select the |Pick Sub-Entity|icon.

X

|=i_j._~:(f_@@:[<hm>

5. Select the curve to the south of the alignment.
6. In the radius field change the value to 2685
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ANYGITTETNL LayOulL Fdigifieiers - 1L it

Layout Parameters: Bl
Parameter Value
E General
Number 2
B Geometry
Type Curve
Tangency Constraint Constrained on B...

Parameter Constraint L. True
Parameter Constraint Radius
Length 1666.538'
Radius
Degree of Curvature by.. 0021339 (d)
Center Point (300374.5962' 45...
Pass Through Pointl (297820.1600' 46...
Pass Through Point2
Pass Through Point3

Direction at Through P...

Direction at Through P...

7. Close the sub-entity editor window.
8. Close the Alignment Layout toolbar by clicking the@in the upper right.

Change alignment direction

ali-edit-03.mp4 2:41

Open AliProf-All.dwg.
Select the 25 alignment.
Green context ribbon > Modify panel pull-down > Reverse direction

CIickto close the warning that appears.

vk wnNe

Click [Esc|to release the alignment.
Adding to the beginning of an alignment

Open AliProf-All.dwg.

Select the 25 alighment.

Select the [Geometry Editor]

[Tan-Tan(No Curves)

Left click a point out some distance beyond this new location.
CIick@ and left-click to open the temporary OSNAP menu.
Choose Endpoint.

Snap to the end point of the 25 alignment.

Right-click to end the alighment creation tool.

WooNOU R WDN PR

Alignment editing
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10.

CIick@to release the alignment.

Adding to the end of an alignment

=
o

WooNOU R WD R

Open AliProf-All.dwg.

Select the 25 alignment.

Select the [Geometry Editor].

fl'angent-Tangent (No Curves)]

Click |[Esc|and left-click to open the temporary OSNAP menu.
Choose Endpoint.

Snap to the end point of the 25 alignment.

Left click a point out some distance beyond this new location.
Right-click to end the alignment creation tool.

CIick@to release the alignment.

Troubleshooting gaps

ali-edit-04.mp4 2:30

ok wnNE

Open AliProf-All.dwg.

Select the 25 alignment.

Select the [Geometry Editor].

Select the [Reverse Subentit\d icon.

Select the first alignment tangent that has no labels.
Right-click to end the alignment editing command.

Deleting specific problem elements

PwnNRE

5.

6.
7.

Open AliProf-All.dwg.
Select the 25 alignment.
Select the [Geometry Editor].
Select the [Delete Subentit\d icon.
A. Select the southernmost curve. Right-click to end the command.
[Free Curve Fillet (Between two entities, Radius)]
A. Select the incoming tangent.
B. Select the outgoing tangent.
At the command line, accept LESTHAN18.
At the command line, type ZQSOMfor the radius.

Alignment properties

Last updated: 2018-02-20

Total video time: 20:04

Reference point control
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Alignment properties

Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-STH25-begin.dwg

ali-prprtis-01.mp4 2:57

The reference control point, or origin, will be the geometric beginning of the alignment you
have created. However, you can move this point to some other location along the alignment
geometry.

1. Open AliProf-STH25-begin.dwg
2. Select STH25BestFit alignment > Alignment Properties > Station Control tab
3. In the Reference point box click the from screen box

A Alignment Properties - STH25BestFit O X

Information’ Station Control i'Masking lPoint of Intersection |Constrair1t Editing |Desigr1 Criteria 1

Reference point Station information
X i Start: End: Length:
| 297683.3750 | | 43426.9981 i [330+00.000 | [48s5+20000 || 1ss20.0000 |
Station:
e

| 330400.00 | _%T Pick reference point

Station equations
1»:&'

Equation Raw Station Back  Station Back Station Ahead Increase/Decrease  Comment

[oc ][ cancel [ sy |[ ree

4. You will get a warning sign
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Autodesk AutoCAD Civil 30 2016 >

Warning! Changing the reference point location or the
reference station value may adversely affect objects and data
already created from the alignment.

Press OK to continue or Cancel to abort this operation.

e

5. Select the intersection of the two roadways

Stitiog:?&i}ﬂ}l].i}ﬂ

-:@: Tip: Use Shift and right click to open object snap selection box and select
apparent intersection

6. In the Station box change the Station from 330+00 to 100+00
7. 8

8. You will get another warning
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A Alignment Properties - STH25BestFit O x

Information  Station Control ]Masking ‘Point of Intersection 1C0nsh'air1t Editing lDesign Criteria ]

Reference point Station information

% ¥ _ Start: End: Length:

| 299113.9372 | | 48457.5329 | =& |45+30.08 | |200+450.08° || 15520.000°
Station:

| 100+00.00 |

Station equations
=

Equation Raw Station Back  Station Back Station Ahead Increase/Decrease  Comment

Concel | honly b

Station equation

Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-STH25-01.dwg

ali-prprtis-02.mp4 2:44

The station equations allow you to change the stations along an alignment so you get a dif-
ferent set of stations from a certain point. The alignment will track both the raw or original sta-

tion as well as the station equation adjusted station. You can label either in the table- both are
available.

1. Open AliProf-STH25-01.dwg
2. Select STH25BestFit alignment > Alignment Properties > Station Control tab
3. In Station equations

a. Select the Add Equation button with the green cross

b. Station back: 427+59.12'

c. Station ahead: 428+00"
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d. (oK

& Alignment Properties - STH25BestFit

O
Information  Station Control |Masking IPoint of Intersection |Constraint Editing lDesign Criteria I

Reference point Station information

X i~ Start: End: Length:

| 297683.3750 | | 43426.9981 [ [330+00.00  |[4ss+60.88° || 15520.000°
Station:

| 330+00.00 |
Station equations

Equation Raw Station Back  Station Back Station Ahead Increase/Decrease  Comment

1 427+59, 12 427+55.12 428+00.00'

Increasing

T T R

4. The alignment label will now show the original back station and the new ahead station

Masking
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Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-STH25-02.dwg

ali-prprtis-03.mp4 2:30

The masked region that you can create will cover up the alignment so it is not visible, both the
alignment and labels. This doesn't break the alignment or erase parts of it, the whole alignment
still exists but part is masked.

1. Open AliProf-STH25-02.dwg
2. Select the STH25BestFit alighment > Alignment properties > Masking tab >Add mask-
ing region button

& Alignment Properties - STH25BestFit O x

Information iSiﬁﬁon Contro. Masking anint of Intersection | Constraint Editing | Design Criteria

Masking regions

R -I]—I-} Add masking region
_|*

|1 Lock To End End Station Comment

ok || cee || ay | b

oy

a. Start Station: 423+25
b. End Station: 455+35
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& Alignment Properties - STH25BestFit

Information ISmﬁon Control  Masking |Point of Intersection | Constraint Editing | Design Criteria

Masking regions
e
Regiol Mask Lock To Start Start Station Lock To End End Station Comment
1 | d 423+25.00 O 455+35.00'
TOGGLE
DELETE  onjoFF
LOCKTO
START/END
ok || Cancel || Apply ||

X

\6&
f'\

Tip: You have the option of locking to the stations so if the alignment
changes the mask will stay the same in regards to the station. You can

also toggle the mask off or on. To delete select the mask and the
delete button.

3. The alignment goes through the curve and you still have editing abilities there even

though it is masked
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On

Point of intersection and constraint editing

Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-4thAve-03.dwg

ali-prprtis-04.mp4 3:04

The point of intersection is going to be how two tangents come together in a curve when they
are not built with a point of intersection natively. The constraint editing allows for different
ways of tangency constraint and swapping them out when you are making edits to a curve or to
an alignment.
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1. Open AliProf-4thAve-03.dwg
2. Select LcldathAve alighment > Alignment Properties > Point of Intersection tab
a. By individual curves and curve group: checked

& Alignment Properties - Lel-4thfve O *
Information ismﬁon Control iMasking Point of Intersection ;Constraint Editing | Design Criteria

Implied point of intersection display options
(") By change in alignment direction

(") Do not display implied points of intersection

7 i \ .'\ 1

ok || cance || mwh || v

b. Zoom into the south curve
c. Hover over the point of intersection until the Solve Pl box appears > hover over it
and select

\ EXTRA GEOMETRY

POINT

— |

120 3/
/—1

d. The two straight segments are joined at the Pl and the added geometry

AN
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Alignment properties

3. Select Lcl4thAve alignment > Alignment Properties > Constraint Editing tab
a. Always perform implied tangency constraint swapping: checked

Lock all parameter constraints: checked

A Alignment Properties - Lel-4thAve

Information iSiﬁﬁnn Control |Maskir1g iPnint of Intersection Constraint Editing |Design Criteria

Iways perform implied tangency constraint swapping

{.ock all parameter constraints

e

apoly

'Heh:'I

B

X

Design Speed
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Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-STH25-04.dwg

ali-prprtis-05.mp4 3:18

You can assign a design speed to an overall alignment or you can create design speed regions
where the design speed will be changing over the course of the geometry. The design speed is
one of the integral parts of the superelevation table process and it is important for labeling
where design speed changes.

1. Open AliProf-STH25-02.dwg
2. Select the STH25BestFit alighment > Alignment properties > Design Criteria tab >
Add Design Speed button

i Alignment Properties - STH23BestFit = X

Information ]Sbﬁon Contraol ]Masking 1Point of Intersection 1Cnnstraint Editing Design Criteria

DE&QV [Juse criteriz-based design
Use design criteria file

N 'u_".\r Add design speed
4 Defaulk criteria

Property Value

Minirmum Radius Table
Transition Length Table
Attainment Method

Use design check set

[ Basic

-
1

Check for tangency between elements

Cancel Apply Help

Number 1 Design speed: 45 mi/h
Add another design speed

Number 2 Start Station: 437+75.00
Number 2 Design speed: 30 mi/h
Add another design speed

Number 3 Start Station: 466+75

- P Qo oo
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g. Number 3 Speed Design Speed: 45 mi/h

Alignment Properties - 5TH25BestFit O
v Allg 2

Information iSiﬁﬁnn Control |Masking iPoint of Intersection |Constrair1t Editing Design Criteria

DESI'EI”’ZPEEdS/ TO DELETE [use aiteria-based design
-"2' 3 Use design criteria file

Mumber Start Station  Design Speed  Comment
1 330+00.00' 45 mifh Default criteria;
2 4+?5'UD = rn,."h Property Value

Minirmum F.adius Table
Transition Length Table
Attainment Method

Use design check set
[; Basic B!'

Check for tangency between elements

o | canel || aewy | reb

S

3. To delete a Design Speed select the speed and click the delete button

Criteria-based design

Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-STH25-05.dwg

ali-prprtis-06.mp4 3:10

The criteria-based designs tools are made to help you draft an alignment to pre-determined
data. Here we will be using WisDOT design criteria from 2009.

1. Open AliProf-STH25-02.dwg

2. Select the STH25BestFit alignment > Alignment properties > Design Criteria tab >
Add Design Speed
3. Number 1 Design Speed: 45 mi/h

Use criteria-based design: checked

Use design criteria file: checked
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i Alignment Properties - STH25BestFit = x
Information | Station Control I Masking | Point of Intersection | Constraint Editing  Design Criteria |

Design Speeds | llse criteria-based desian

"11 “:2 llse design criteria file

Mumber Start Station  Design Speed  Comment [rC: ‘\ProgramData‘Autodesk\C3D 2016\&nu'nDa1:| =l
'_ Default criteria:
Value

Property
Minimum Radius Table JAASHTO 2011 US Custo...

Transition Length Table  |2Lane
Attainment Method AASHTO 2011 Crowned...

[Juse design chedk set

[ Standard |i} E"

Check for tangency between elements

[oc ][ camel || aeoy | neb

Browse to: C:\ProgramData\Autodesk\C3D 2016\enu\Data\Corridor Design Stand-

S

4.
ards\Imperial\_WisDOT Design Criteria 2009
WisDOT only: The WisDOT Criteria are in the Autodesk default folder in C3D 2016
and 2018. There is no need to navigate like the video shows. The WisDOT Criteria
Pre-2009 are for existing roads built prior to 2009.
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& Select Design Speed Table x
Lookin: |} | Imperal Lol = B @ X Bl Vews » Toos =
Eﬁﬁj Marne Date modified Type
== | ] _Autodesk Civil 3D Imperial (2011) Roadway ... 2/25/201410:53 AM XML Document
D _Autodesk Civil 30 Imperial Roadway Desig...  2/7/2011 11:21 AM XML Docurmnent
- |:| _WisDOT Design Criteria 2009 81772015931 AM XML Document
= u _WisDOT Design Criteria Pre-2009 12/2/2013 4:08 PM XML Documnent

[ Autodesk Chvi mperia oadway ... : ocument
Autodesk Civil 3D Imperial (2004} Roadway 4282010 1114 AM XML D

| Autodesk Civi mperial Roundabouts Pre... : ocument
Autodesk Civil 30 Imperial Roundab P 42820101116 AM XML D

< »
e nane _WisDOT Design Criteria 2009 “|| Open  ||*
Files of type: ‘xml_ =) Cancel

5. Minimum Radius Table: WisDOT eMax 4%

Use design criteria file

| C:'\ProgramData\Autodesk\C3D EDIEEenu‘I,Dat:l |E|
Default criteria:

Property Value

inimum Radius Table WisDOT eMax 4%
ransition Length Table WisDOT aMax 4%

ttainment Method WisDOT eMax 6%
Low Speed Urban

6. Transition Length Table: 3LaneTWLTL@CL
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Use design criteria file
| C:\ProgramData'Autodesk\C3D EDIEEEHUH,Dat:l |:—-|

Default criteria:

Property Value

Minimum R.adius Table WisDOT eMax 4%
ILaneTWLTL@CL b

1LaneRamp, 2LaneUndiv@CL
|2LaneUndi'-.-'@DE, A anelindivi@CL, 4 aneDivi@ME |

7. Check for tangency between elements: checked

o Info: The Design Criteria table is an important step before adding the super-
elevation table.

Exercise

Exercise files: ali-prprtis-data-c3d14.zip

Start with: 12345678\Design\aliprofs\AliProf-STH25-06.dwg

ali-prprtis-07.mp4 2:21

This is an alignment properties exercise to show of the more common tools being used for an

alignment.

1. Open AliProf-STH25-02.dwg
2. Select the STH25BestFit alignment > Alignment properties > Station Control tab >

Add Station Equation
3. Select the northern most part of the curve
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E

tinn-AR0e 65 53 |

. 5TH25BestFit SO 46

A Alignment Properties - STH25BestFit O x
Information  Station Control |Masking lPoint of Intersection |Consh’aint Editing |Desigr1 Criteria i
Reference point Station information
i ' Start: End: Length:
| | 43426.9981 | =2 [330+00.000 | [48s+2000 || 15520.000
Station:
[ 330+00.00 |
Station equations
Equation Raw Station Back  Station Back Station Ahead Increase/Decrease  Comment
1 450454, 10' 450+64. 10° 450+64. 10° Increasing
[ ]| cancl Apply | | Hep
E ! -

4. Station ahead: 470+00

5. Design Criteria tab > Use criteria-based design > Use design criteria file > WisDOT

Design Criteria 2009
a. Minimum Radius Table: WisDOT eMax 8%

b. Transition Length Table: 1LaneRamp, 2LaneUndiv@CL

c. Attainment Method: Crowned Roadway
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6. 0K
Offset alignments and widenings
Last updated: 2017-06-06
Total video time: 23:15

Creating offset alignments from a parent alignment

Exercise files: ali-offst-widen-creat-data-C3D14.zip

ali-offst-widen-01.mp4 2:32

1. Open AliProf-All.dwg.
2. Home tab > Create Design panel > Alighment drop-down > Create Offset Alignments
A. Select the 25.
B. Increment offset = 12 for both right and left
C. Alignment Style = RDWY Lane Edge
D. Alignment Label = _No Labels
E. oK
3. Home tab > Create Design panel > Alignment drop-down > Create Offset Alignments
A. Select the 25
B. Increment offset = 15 for both right and left
C. Alignment Style = RDWY Pavement Edge
D. Alignment Label = _No Labels
E. oK
4. Home tab > Create Design panel > Alignment drop-down > Create Offset Alignments
A. Select the 25.
Increment offset = 18 for both right and left
Alignment Style = RDWY Shoulder Aggregate
Alignment Label = _No Labels

oy

Clean up offset alignment names

mOO®

Exercise files: ali-offst-widen-clnup-nms-data-C3D14.zip

ali-offst-widen-02.mp4 2:45

1. Select the right ETW offset alignment.
2. Select the [Alignment Properties].
A. In the Information tab change the name from 25-Right-12 to 25-R-ETW.

B. 0K
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C. [Esc
Select the left ETW offset alignment.
4. Select the [Alignment Properties].
A. In the Information tab change the name from 25-Left-12 to 25-L-ETW.

B.
C.

5. Select the right EPS offset alignment.
6. Select the [Alignment Properties]
A. In the Information tab change the name from 25-Right-15 to 25-R-EPS.

B.
C.

7. Select the left EPS offset alignment.
8. Select the [Alignment Properties].
A. In the Information tab change the name from 25-Left-15 to 25-L-EPS.

B.
C.

9. Select the right EGS offset alignment.
10. Select the [Alignment Properties}
A. In the Information tab change the name from 25-Right-18 to 25-R-EGS.
B. (O
C.

11. Select the left EGS offset alignment.
12. Select the [Alignment Properties].
A. In the Information tab change the name from 25-Left-18 to 25-L-EGS.

B.
C.

Creating offset alignments for a portion of a parent alignment

w

Exercise files: ali-offst-widen-creat-prtn-data-C3D14.zip

ali-offst-widen-03.mp4 3:03

1. Open AliProf-All.dwg.

2. Zoom in to the area where the 25 and Lcl-4thAve alignments cross.

3. Home tab > Create Design panel > Alignment drop-down > Create Offset Alignments
A. Select the Lcl-4thAve alignment.

Uncheck the From Start and the From End boxes.

Under From Start select the From Screen icon.

Hover your cursor near station 47+45.

At the command line type 4745

Under To End select the From Screen icon.

mmOoO®
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G.

H.
l.
J.

Hover your cursor near station 52+45 and left click to select the station. Do not
worry if you are not right on 52+45. This is an approximate station selection.
Increment offset = 12 for both right and left

Alignment Style = RDWY Lane Edge.

Alignment Label = _No Labels.

K. oK

4. Home tab > Create Design panel > Alignment drop-down > Create Offset Alignments

A.

mOO®

F.

Select the Lcl-4thAve alignment.

From Start = 4745

To End = 5245

Increment offset = 15 for both right and left
Alignment Style = RDWY Pavement Edge.

oK

5. Home tab > Create Design panel > Alignment drop-down > Create Offset Alignments

A.

mOO®

F.

Select the Lcl-4thAve alignment.

From Start = 4745

To End = 5245

Increment offset = 18 for both right and left
Alignment Style = RDWY Shoulder Aggregate.

6. Select the right ETW offset alignment.
7. Select the EAIignment Properties].

A.

In the Information tab change the name from Lcl-4thAve -Right-12 to Lcl-4thAve -
R-ETW.

B. (O
C. [Esg

Clean up offset alignment names

Exercise files: ali-offst-widen-clnup-nms-prtn-data-C3D14.zip

ali-offst-widen-04.mp4 1:48

1. Select the left ETW offset alignment.
2. Select the [Alignment Properties].

A.

B.

C.

In the Information tab change the name from Lcl-4thAve -Left-12 to Lcl-4thAve -L-
ETW.

3. Select the right EPS offset alignment.
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10.

Offset alignments and widenings

Select the [Alignment Properties].
A. In the Information tab change the name from Lcl-4thAve -Right-15 to Lcl-4thAve -
R-EPS.
B. (O
C.
Select the left EPS offset alignment.
Select the LAIignment Properties].
A. In the Information tab change the name from Lcl-4thAve -Left-15 to Lcl-4thAve -L-
EPS.
B. [OK
C.

Select the right EGS offset alignment.

. Select the LAIignment Properties].

A. In the Information tab change the name from Lcl-4thAve -Right-18 to Lcl-4thAve -
R-EGS.
B. (O
C.
Select the left EGS offset alignment.
Select the [Alignment Properties].

A. In the Information tab change the name from Lcl-4thAve-Left-18 to Lcl-4thAve -L-
EGS.

B.
C.

Add widening to an offset alignment

Exercise files: ali-offst-widen-add-widen-data-C3D14.zip

ali-offst-widen-05.mp4 3:43

1.
2.

Open AliProf-All.dwg.

Home tab > Create Design panel > Alignment drop-down > Create Widening .
A. Select the 25-Right-ETW alignment.

38370Enter|for start station.

38462Enter| for end station.

22Enter| to create a 22’ offset from the parent alignment (10’ from the 12’ lane

edge).

RlEnter for right side.

F. Offset Alignment Parameters dialog > Transition Parameters > Exit transition
length =1’

G. Offset Alignment Parameters dialog > Transition Parameters > Entry transition
length = 50’

H. Widening Parameters > Start Station = 38350

OO0 w

m
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I. Transition Parameters > Entry > Taper Input Type = By Taper Ratio.

J. Taper Ratio = 3 (it will assume the 1: portion).

K. Close the Offset Alignment Parameters dialog by clicking the@in the upper left
corner.

Add widening areas to the EPS alignment

Exercise files: ali-offst-widen-add-to-EPS-data-C3D14.zip

ali-offst-widen-06.mp4 2:43

1. Open AliProf-All.dwg.
2. Home tab > Create Design panel > Alignment drop-down > Create Widening .
A. Select the 25-Right-EPS alignment.
Snap to the start of the widened area 25-R-ETW alignment.
Snap to the end of the widened area of 25-R-ETW.
37 [ENTER
Transition Parameters > Entry > Taper Input Type = By Taper Ratio.
Taper Ratio =3
Widening Parameters > Start Station > From Screen icon > Snap to the begin-
ning of the widened region of 25-R-ETW
H. Transition Parameters > Exit > Transition Length = 1
I. Close the Offset Alignment Parameters dialog.
3. Repeat these steps to widen the 25-R-EGS alignment to 40’ from the 25 alignment.

OmmOO®

Create a masked area

Exercise files: ali-offst-widen-creat-mask-data-C3D14.zip

ali-offst-widen-07.mp4 1:29

1. Open AliProf-All.dwg.
2. Select the 25-R-ETW alignment.
3. Select the ALIGNMENT PROPERTIES.
A. Masking tab > Add Masking Region = 33000
Snap to the beginning of the entry transition of 25-R-ETW (station 382+95).
Select the Add Masking Region icon.
Snap to the end of the 25-R-ETW widened region (station 384+65.57).
48544 . 46fnter)

mmOO®

Add widening areas during the offset alignment creation
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Offset alignments and widenings

Exercise files: ali-offst-widen-widen-dring-offst-data-C3D14.zip

ali-offst-widen-08.mp4 1:53

1. Open AliProf-All.dwg.
2. Home tab > Create Design panel > Alignment drop-down > Create Offset Alignment .
A. Select the Lcl-4thAve alignment.
B. Create Offset Alignment dialog:
I. Number of offsets right =0
Il. Incremental offset on left = 18
[ll. Alignment style = RDWY Lane Edge
IV. Alignment Label = _No Labels
C. Widening Criteria tab > Checkmark Add widening around curves
D. Specify Widening Manually> increase width = 4’
E. Transition length = 50’
F. oK

Edit the parameters of a widened offset alignment

Exercise files: ali-offst-widen-edit-prmtrs-data-C3D14.zip

ali-offst-widen-09.mp4 1:30

1. Open AliProf-All.dwg.
2. Select the north offset alignment.
3. Modify panel > Offset Parameters
A. Offset Alignment Parameters dialog > Nominal Offset = -15
Transition In > Curve 2 Radius = 45
Widening Region > Offset = -25
Widening Region > Start station = 5015
Close the Offset Alignment Parameters dialog by clicking the@in the upper left.

mOO®

Edit a widened offset alignment graphically

Exercise files: ali-offst-widen-widen-grphcly-data-C3D14.zip

ali-offst-widen-10.mp4 1:49

1. Open AliProf-All.dwg

2. Graphically select the north offset alignment.

3. Near the end of the offset alignment select one of the diamond grip points on the parent
alignment.

4. Slide that grip point west roughly 20’.
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Alignment superelevation

5. Select the grey circular grip point in the middle of the offset alignments exit transition
area.
6. This turned on to small cyan circular grips at the ends of the transition exit. Select the
eastern most cyan grip.
7. Drag this grip to the east roughly 20’.
8. Toward the start of the offset alignment select the cyan plus grip point to create a new
widened area.
9. Select the cyan arrow at the widened area and drag it back roughly 10’.
10. Select the grey circular grip in the middle of the transition.
11. This turned on to small cyan circular grips at the ends of the transition exit. Select the
cyan grip closest to the parent alignment.
12. Drag that grip to the west roughly 20'.
13. CIick@to release the alignment.

Alignment superelevation
Last updated: 2016-11-30

Total video time: 19:36

Check alignment properties are set before creating a superelevation table

ali-super-01.mp4 2:44

1. Open AliProf-All.dwg
2. Select the 25 alignment.

3. Select the [Alignment Properties]
A. ALIGNMENT PROPERTIES DIALOG > DESIGN CRITERIA TAB
|. Design Speed = at least one entry for 60 MPH.

Il. Make sure that the criteria-based design options are on and a file is selec-
ted.
a. The file should be WisDOT 2009
[ll. Minimum Radius Table = WisDOT eMax 4%
IV. Transition Length Table = 2LaneUndiv@OE, 4LaneUn-
div@CL,4LaneDiv@ME
B. 0K

Using the superelevation wizard

ali-super-02.mp4 3:08

1. Open AliProf-All.dwg
2. Select the 25 alignment.
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3.

Alignment superelevation

Select the Superelevation > Calculate/Edit Superelevation
A. In the Edit Superelevation message box that opens cIick[CaIcuIate Superelevation]
Now)
B. &ct Undivided Crowned
Pivot Method = Center Baseline.
D. Lanes tab:
I. Checkmark the Symmetric Roadway option.
II. Number of lanes right = 1
[ll. Normal lane width = 14’
IV. Normal lane slope = -2%

V. [Next

E. In the Shoulder Control tab:
l. Select
II. Normal Shoulder Width =5’
[ll. Normal Shoulder Slope =-5%
IV,
F. In the Attainment tab:
I. Superelevation rate table = WisDOT eMax 4%
Il. Transition Length Table = 2LaneUndiv@OE, 4LaneUn-
div@CL,4LaneDiv@ME
lll. Checkmark the Automatically Resolve Overlap.
G. [Finish
H. Close the Superelevation Table panorama by clicking the green checkmark at the
top right.

O

Review and change superelevation data

ali-super-03.mp4 2:30

Eal

Open AliProf-All.dwg

Select the 25 alignment.

Superelevation > View Tabular Editor

Scroll down to the Begin Full Super at 352+27.59 and change the Left Outside Lane to
2.75%.

Scroll down to the End Full Super at 369+00.36 and change the Left Outside Lane to
2.75%.

Export the superelevation table

. Tabular Editor panorama > Export Superelevation Data
. Browse to where the drawing file is stored and save the file as 12345678-Super-

AliProf.csv.
Close the Tabular Editor.
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Alignment superelevation

4.

Close the Superelevation Tabular Editor panorama.

Creating the superelevation view

ali-super-04.mp4 1:58

bl e

Open AliProf-All.dwg.

Select the 25 alignment.

Superelevation > Create Superelevation View

Specify superelevation display options > Left Outside Lane > color field
A. Select the red swatch >[Cm

Specify superelevation display options > Right Outside Lane > color field
A. Select the green swatch >

6. 0K

7.

Left click a point to the east of the project to place the superelevation view.

Build an assembly that uses subassemblies that superelevate

ali-super-05.mp4 2:08

o kW

9.

Open CRDR-25.dwg.
Home tab > Create Design panel > Assembly drop-down > Create Assembly .
A. Change the assembly name to Main Road.
B. Leave the Assembly Type as Other.
c. oy
Left-click a point to the east of the project to drop the assembly.
From the tool palette switch to the [WisDOT Subassemblies] palette.
Select the [LnGeneric| subassembly.
Properties palette > Advanced Properties:
A. Width =14
B. Superelevation Type = Use Outside Lane SE
C. Subgrade SE Method = Use Outside Lane SE
Select on the Main Road assembly to place the lane.
Select the Main Road assembly again to place the other side lane with the same para-
meters.

Open the superelevation table for editing

ali-super-06.mp4 1:48
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6.

Alignment superelevation

Open AliProf-All.dwg
Select the 25 alignment.
Superelevation > Create/Edit Superelevation
Superelevation Curve Manager dialog > Next > curve 2
A. Normal Shoulder Width =6
B. Design Speed = 35
c.
If you receive a warning that the superelevation data has been changed since the last cal-
culation click continue to calculate.
Close the Superelevation Curve Manager palette.

Adding a curve to a tangent-only alignment

ali-super-07.mp4 5:20

bl e

Open AliProf-All.dwg
Select the Cnty-E alignment.
Select the [Geometry Editor]
Alignment Layout toolbar > Curve drop-down > More Fixed Curves - Fixed Curve
(From Entity End, Through Point)
A. Select the last tangent line of the alignment, to set the start point and direction.
B. Zoom in as close to the end of the alignment as possible. Left click as close to the
end of the alignment as possible (do NOT snap to the end point!). Also, try to
make this curve as straight as possible.

Adding superelevation to a tangent-only alignment (after curve added)

Open AliProf-All.dwg
Select the Cnty-E alignment.
Superlevation > View Tabular Editor > Superelevation tabular > select the plus sign
icon
A. Move the cursor near station 20+85 and left click (you can type it in to be more
precise).
B. Expand the Curvel —and Transition in Region areas to reveal the Manual Station
entry.
C. Click the Plus sign icon again.
D. Move the cursor near station 24+30 and left-click (you can type it in to be more
precise).
E. Click the Plus sign icon again.
F. Move the cursor near station 21+88 and left-click (you can type it in to be more
precise).
G. Click the Plus sign icon again.
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Alignment from best fit

H. Move the cursor near station 23+00 and left-click (you can type it in to be more
precise).

I. Change the names of the superelevation cure locations from Manual Station to (in
order, top to bottom):

J. Begin Slope Change, Begin Full Slope Change, End Full Slope Change, End Slope
Change.

K. In the Left Outside Lane column enter the following values (from top to bottom):

. -2%, -3.62%, -3.7%, -2%
4. Close the Superelevation Tabular Editor panorama by clicking the green checkmark in
the upper right corner.

Alignment from best fit

Last updated: 2016-11-02
Create Fixed Line — Best Fit entity

Open AliProf-All.dwg

Home tab > Create Design panel > Alignment drop-down > Alignment Creation Tools
Alignment Layout toolbar > Line drop-down > Fixed Line - Best Fit

[(F)r]om the Tangent by Best Fit dialog select From COGO points

Select the south-most grouping of points, and the one point just north of that group.
Right-click > Enter

Review the Regression Graph and click the green check mark in the upper right corner to
close it and create the alignment.

9. Click[Save

Create Floating Curve — Best Fit entities

NV AWM R

Open AliProf-All.dwg.

Select the 25 alighment.

Select the [Geometry Editor]

Alignment Layout toolbar > Curve drop-down > Floating curve - Best Fit

When prompted at the command line to select the entity to attach to select, graphically
select the tangent alignment entity at the south of the project.

In the Curve by Best Fit dialog select the From COGO Points option

vk wNeE

Graphically select the points that are grouped in the lower part of the southern curve.
Right-click > Enter

10. In the Regression Graph scroll to the bottom and turn on the Pass Through option for the
last point.

LN
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11.

12.
13.

Create best fit alignment from points

Click the green check mark in the upper right corner to close it and create the align-
ment.

Zoom into the curve that was just created and graphically select it.

Select the circular grip point at the mid-point of the curve. Drag the grip point back to be
in line with the COGO point objects.

Create compound curve with Floating Curve — Best Fit

N

9.

NowusWw

Alignment Layout toolbar > Curve drop-down > Floating curve - Best Fit

When prompted at the command line to select the entity to attach to select, graphically
select the curve alignment entity that was just created.

[IgEthe Curve by Best Fit dialog select the From COGO Points option

Graphically select the points that are grouped in the upper part of the southern curve.
Right-click > Enter

In the Regression Graph scroll to the bottom and turn on the Pass Through option for the
last point.

Click the green check mark in the upper right corner to close it and create the align-
ment.

Save

Create Fixed Curve — Best Fit

10.

LN R WNRE

Open AliProf-All.dwg.

Select the 25 alignment.

Select the [Geometry Editor]

Alignment Layout toolbar > Curve drop-down > Fixed curve - Best Fit
In the Curve by Best Fit dialog select the From COGO Points option

Graphically select the points that are grouped in the lower part of the northern curve.
Right-click > Enter

In the Regression Graph scroll to the bottom and turn on the Pass Through option for the
last point.

Click the green check mark in the upper right corner to close it and create the alignment

Create best fit alignment from points

Last updated: 2017-06-06

Total video time: 10:18

Import survey data - best fit

Exercise files: ali-creat-best-fit-frm-pnt-01-data-C3D16.zip
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Create best fit alignment from points

ali-creat-best-fit-frm-pnt-01.mp4 3:11

1. WisDot Standards > Palettes On/Off > Startup Templates

2. [Design & Production (wisdot16)]

3. Toolspace > Settings tab > Right-click on drawing name > Edit Drawing Settings >
Units and Zone tab > Categories > WisDot NAD83/86-NAVD88/12

|No Datum, No Projection v
Zambia A
Zimbabwe

Africa

Europe, ED50, 1987, and ETRS89 Datums

South America, PSAD 56, SA 1969 and SIRGAS Datums

UTM, Internatipnal Flipsoid (No datum)

UTM, WG572 Datum

UTM, WG584 Datum

UTM, NAD27 Datum

UTM, NAD83 Datum

UTM, HPGN Datum

World/Continental

Obsolete Coordinate Systems

Test Only

|Arbitrary X-Y Coordinate Systems

WisDOT NADE3;'35‘NA‘JD38!91

'.M &l AULas N7
HSDOT NADBB{BE-NAUDBSII

Gikle ©r -y (R UL

WisDOT NADBB_B l-NA".’DBSfU?

WisDOT NAD83/91-NAVD8E/12

WisDOT NAD83/97-NAVD8E/91

|WisDOT NADS3/97-NAVDB8 /07

|WisDOT NADE3/97-NAVDESE/ 12

WisDOT NAD33/07-NAVDBE/91

WisDOT NAD83/07-NAVD88/07 I

WisDOT NAD83/07-NAVDBE/12
WisDOT NAD83/11-NAVDS8/91
WSDUT NADEB;'IINA‘J‘DBIIU? h‘

4. Available coordinate systems > WISCRS-Waukesha NAD 83(1986)-NAVD 88(2012)-USF

Page: 379

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/video/ali/ali-creat-best-fit-frm-pnt-01.mp4

Create best fit alignment from points

WISCRS-Vernon NAD 83 (1986)-MAVD 88 (2012)-USF
WISCRS-Vilas NAD 83 (1986)-NAVD 88 (2012)-IFT
WISCRS-Vilas NAD 83 (1986)-NAVD 88 (2012)-M
WISCRS-Vilas MAD 83 (1986)-NAVD 88 (2012)-USF
WISCRS-Walworth NAD 83 (1986)-NAVD 88 (2012)-IFT
WISCRS-Walworth NAD 83 (1986)-NAVD 83 (2012)-M
WISCRS-Walworth MAD 83 {1986)-NAVD 88 (2012)-USF
WISCRS-Washburn NAD 83 (1986)-NAVD 88 (2012)-IFT
WISCRS-Washburn NAD 83 (1986)-NAVD 838 (2012)-M
WISCRS-Washburn NAD 83 (1986)-NAVD 838 (2012)-USF
WISCRS-Washington NAD 83 {1986)-NAVD 88 (2012)-IFT
WISCRS-Washington NAD 83 (1986)NAVD 83 (2012)-M
WISCRS-Washington NAD 83 {1986)-NAVD 88 (2012)-USF
WISCRS-WaukESha NAD a3 {lQBE}NAUD a3 {zu 11}—1Fr

WISCRS Waupaca NAD 83 {1935]4~mvn 83 (zmzw
WISCRS-Waupaca NAD 83 (1986)-MAVD 83 (2012)-USF
WISCRS-Waushara NAD 83 (1986)-NAVD 88 (2012)-IFT
WISCRS-Waushara NAD 83 (1986)-NAVD 88 (2012)-M
WISCRS-Waushara NAD 83 (1986)-NAVD 88 (2012)-USF
WISCRS-Winnebago NAD 83 (1986)-NAVD 88 (2012)-IFT
WISCRS-Winnebago NAD 83 (1986)-NAVD 88 (2012)-M
WISCRS-Winnebago NAD 83 {1986)MAVD 88 {(2012)-USF
WISCRS-Wood MAD 83 (1986)-NAVD 88 (2012)-IFT
WISCRS-Wood MAD 83 {1986)-MAVD 88 (2012)-M
WISCRS-Wood MAD 83 (1986)-NAVD 88 (2012)-USF
WTM NAD &3 (1986)-NAVDSE (2012)-M

WM RATY 272 MO RAYTIRS SIn170 1IeFE

oK
Save As > Project Folder > Design > AliProfs
Save as AliProfSTH25-Best-Fit.dwg
Toolspace > Survey tab > Right-click on Survey Databases > Set working folder > D:\
Project Folder\ BaseData\ Survey
9. Right click on SD12345678 > Open for Edit
10. The Survey Data needs to be only Read-Only for this workflow
11. Under Survey Queries, select and drag Centerlines into file

0 N WU

Create first fixed line — best fit entity

Exercise files: ali-creat-best-fit-frm-pnt-02-data-C3D16.zip

ali-creat-best-fit-frm-pnt-02.mp4 2:16

1. Open AliProf-STH25-Best-Fit.dwg
2. Home tab > Create Design panel > Alignment drop-down > Alignment Creation Tools
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Create best fit alignment from points

*- Alignment Creation Tools
>
1?:2 Create Best Fit Alignment

+
"72"‘_ Creake All}nmem from ij:rr'-
-+

h‘. ; Create AI:;nmrm from Comdor

"i";‘l Create Allgnrm;nt from Mebwsork Parts
3

+—
i@‘_ Create Allgnn-mm from Pressure Petwork
s,

o
a'l} Crente Alignment fram Easting Alignment

b —-
s st £ ”
*_/1' Create Crtfset Alignment

-v—""- Create Widenini
T )

3. Name the alignment Sth25-Best-Fit
A
5. From the Alignment Layout toolbar select Line > Fixed Line - Best Fit

Fixed Line [ From curve end, length |

Floating Line [ From curve, through point |
Floating Line ( From curve end, length
Floating Line - Best Fit O 0

Ty o T |
¥ Fixed Line [ Two points | ‘

e m B Wy

*n  Freeline (Between two curves) I
|

From the Tangent by Best Fit dialog select From COGO points

oK

Select the south-most grouping of points, and the one point just north of that group.

10. Review the Regression Graph and click the green check mark in the upper right corner to
close it and create the alignment.
11. |Save

LN

Create second fixed line — best fit entity

Exercise files: ali-creat-best-fit-frm-pnt-03-data-C3D16.zip

ali-creat-best-fit-frm-pnt-03.mp4 1:58

Open AliProf-STH25-Best-Fit.dwg.

Select the Sth25-Best-Fit alignment.

Select the [Geometry Editor].

From the Alignment Layout toolbar select Line > Fixed Line - Best Fit

PwnNRE
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Create best fit alignment from points

- o g
7 ¥ Fixed Line [ Two points |

o
e
o

By

10.

Fiwed Line |

rprn curve end, length |

Floating Line {From curve, through point |

Floating Line { From curve end, length )
Floating Line - Best Fit o ®)

Free Line { Between bwo curves )

Lo No W,

From the Tangent by Best Fit dialog select From COGO points

oK

Select the north-most grouping of points, and the one point just south of that group.

Review the Regression Graph and click the green check mark in the upper right corner to
close it and create the alignment.
Save

Create free curve — best fit entities

Exercise files: ali-creat-best-fit-frm-pnt-04-data-C3D16.zip

ali-creat-best-fit-frm-pnt-04.mp4 2:53

| £ wFixed Curve ( Three point )

| o

A
o

| o,

; ?’3 Free Curve - Best Fit 2

Fixed Curve - Best Fit

1. Open AliProf-STH25-Best-Fit.dwg.

2. Select the Sth25-Best-Fit alignment.

3.

4. From the Alignment Layout toolbar select Curve > Free Curve — Best Fit

Select the [Geometry Editor].

Maore Fixed Curves L4

Floating Curve ( Frem entity, radius, through point )
Mare Floating Curves L
Floating Curve - Best i) O

Free Curve Fillet { Between two entities, radius )
Free Curve Fillet { Between two entities, through point )

10.

11.

Lo N WU

Graphically select the tangent alignment entity at the south of the project.
In the Curve by Best Fit dialog select the [From COGO points] option

X

Graphically select the points that are grouped in the lower part of the southern curve.

to end the selection process.

In the Regression Graph scroll to the bottom and turn on the Pass Through option for the

last point.
Click the green check mark in the upper right corner to close it and create the align-

ment.
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Intersection edgeline geometry creation

12. Zoom into the curve that was just created and graphically select it.
13. [ShE + right click > None

14. Select the circular grip point at the mid-point of the curve.

15. Drag the grip point back to be in line with the COGO point objects.

Intersection edgeline geometry creation
Last updated: 2017-06-06

Total video time: 25:28

Insert south intersection dynamic block

Exercise files: ali-int-edglin-geom-creat-01-data-C3D16.zip

ali-int-edglin-geom-creat-01.mp4 3:18

1. Open Crdr-Int-CthE-RiverRd.dwg
2. Home tab > Layer panel> Layer Properties

3. [New Layer

Current laver: 0: 0

23 vRB|((Eres as

Name new Layer P_Int_Block_NPLT
Mark the Plot Column.

Close the Layer Manager box.

Open the WisDOT Design tab.

. [palettes ON/OFH

© N o v oA

Palettes
ON/OFF

9. Parametric Design panel >[Intersection BIockﬂ

Intersection
Blocks

@ Tip: Refer to SDD 9a1: At-Grade Side Road Intersections for type A, B1, B2, C,
and D.
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Intersection edgeline geometry creation

10. [Int-Type-B-Tan

T Int-Type-B-Tan

11. Hover near where the south-main road alignment crosses the center line of the sec-
ondary road.
A [ShE + right-click > Apparent Intersect
I. Snap to that point.

Adjust south intersection dynamic block

Exercise files: ali-int-edglin-geom-creat-02-data-C3D16.zip

ali-int-edglin-geom-creat-02.mp4 2:39

1. Open Crdr-Int-CthE-RiverRd.dwg
2. Select on the block.
3. Hover over dark blue origin grip point, left-click.

A. Right-click > Rotate
I. (Shift + right-click > Nearest
Il. Snap to the edge of roadway.
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Intersection edgeline geometry creation

4. Left click the blue directional arrow.

A [ShE + right-click > Nearest
B. Snap to the center-line of the secondary road.
5. Select block.
A. Right-click > Properties
I. Scroll to Custom field.
Il. SRLaneWidth = 10
. W=15

di7? 200.0000
Vizsibilityl Design mode

6. Close the Palette.

Insert north intersection dynamic block and make adjustments

Exercise files: ali-int-edglin-geom-creat-03-data-C3D16.zip

ali-int-edglin-geom-creat-03.mp4 1:39

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Intersection Layout palette >|Int-Type-B-Tan
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Intersection edgeline geometry creation

'j;.?{ Int-Type-B-Tan

3. @+ right click > Apparent Intersect
A. Snap to north edge lane.
4. Select on the block.
A. Left-click in grip edit.
Right-click > Rotate
@ + right-click > Nearest
Snap to west-side of line.
Left click the blue directional arrow.
[ShE + right-click > Nearest
G. Snap to the center-line of the secondary road.
5. Select block.
A. Right-click > Properties
B. Scroll to Custom field.
C. SRLaneWidth =10
D. W=15

mmOoO®

d37 #00.0000
Wisibility Design mode

6. |Esc

7. Select blocks.

8. Home tab > Layer panel > Layer Manager pull-down menu
A. Select the P_Int_Block_NPLT layer

Create curb and gutter edge lines for NW and NE quadrants

Exercise files: ali-int-edglin-geom-creat-04-data-C3D16.zip

ali-int-edglin-geom-creat-04.mp4 2:58

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to Int-CthE-RiverRd-NW-CG.
B. Change the Alignment style to RDWY Curb&Gutter Flange.
C. Change the Alignment label set to _No Labels.
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Intersection edgeline geometry creation

A Create Alignment - Layout
Mame: _
< ﬁt—'ﬂhE—Ri'&EfﬁdMﬂ—CEE iy
fape
""23 Centerline W
Description:
Starting station: | 0+00.00'
General | Design .Cfit.?!ia.f
v| [~
Alignment layer:
P_ALI_Int-CthE-RiverRd-NW-CG E=4
abel set
“MNo Labels v B~

3. [oK

4. Line Tool > Fixed Line (Two Points).

A. O-Snap to the top of the North-West intersection.

B. O-Snap to the end of the curve.
C. Right-click to set the points.
5. Curve Tool > Fixed Curve (Three Points)
A. O-Snap to the start of the curve.
B. @ + right-click > Midpoint
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C. Select the endpoint of the curve
D. Right-click to set the points.
6. Line Tool > Fixed Line (Two Points)
A. O-Snap to the end of the curve.
B. @ + right-click > Endpoint
C. Select the endpoint of the line
D. Right-click to set the points.
7. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to Int-CthE-RiverRd-NE-CG.
B. Leave the rest of the selections as is.

A Create Alignment - Layout
Mame:
Type:
3 otk v
Description:

Starting station: | 0+00.00"

General | Design Criteria

Site:

@ “MNones ] ﬁ '
Alignment style:

=3 FOWY CbturrFarge | B B

Alignment layer:
P_ALI_Int-CthE-RiverRd-NE-CG F=

Alignment label set;

@ _No Labels v| [~ [E]
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8. oK
9. Line Tool > Fixed Line(Two Points)
A. O-Snap to the bottom of the North-East intersection.
B. O-Snap to the end of the curve.
C. Right-click to set the points.
10. Curve Tool > Fixed Curve(Three Points)
A. O-Snap to the end of the curve.
B. @ + right-click > Midpoint
11. Select the start of the curve.
12. Right-click to set the points.
13. Line Tool > Fixed Line (Two Points)
A. O-Snap to the end of the curve.
B. @ + right-click > Endpoint
C. Select the endpoint of the line
D. Right-click to set the points.

Create curb and gutter edgelines for SW and SE quadrants

Exercise files: ali-int-edglin-geom-creat-05-data-C3D16.zip

ali-int-edglin-geom-creat-05.mp4 1:32

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to Int-CthE-RiverRd-SW-CG
B. Change the Alignment style to RDWY Curb&Gutter Flange
C. Change the Alignment label set to _No Labels
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Intersection edgeline geometry creation

» Create Alignment - Layout H
Mame;
Type:
':'3 ﬁenterline v
Description:

Starting station: | 040000
| General | Design Criteria |

Site:
@ «Mone> " :Eﬁ*ivf
Alignm =

€ -2 ROWY Curb&Gutter Flange v [~ [F
Alignment layer: -
P_ALI Int-CthE-RiverRd-5W-CG F=d

Alignment label set:

& Mo Lbels 3

3. oK
4. Line Tool > Fixed Line (Two Points).
A. O-Snap to the start of the South-West intersection.
B. O-Snap to the end of the curve.
C. Right-click to set the points.
5. Curve Tool > Fixed Curve (Three Points)
A. O-Snap to the start of the curve.
B. @ + right-click > Midpoint
C. Select the endpoint of the curve.
D. Right-click to set the points.
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6. Line Tool > Fixed Line (Two Points)

A. O-Snap to the end of the curve.

B. @ + right-click > Endpoint

C. Select the endpoint of the line

D. Right-click to set the points.
7. Home tab > Create Design > Alignment > Alignment Creation Tools
8. Change the name to Int-CthE-RiverRd-SE-CG.

A. Leave the rest of the selections as is.

A Create Alignment - Layout n
Mame:
oo i e, 4
Type:
I e v
Description:

Starting station: | 0+00.00°
General | Design Criteria
Site:
: <Mone: hd ﬁ'
Alignment style:
"3 RDWY Curb&Gutter Flange v ||

Alignment layer:

|P_ALL Int-CthE-RiverRd-SE-CG r=:
Alignment label set:
G2 _No Labels v | ([~

9. [oK
10. Line Tool > Fixed Line (Two Points)
A. O-Snap to the bottom of the South-East intersection.

B. O-Snap to the end of the curve.
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C. Right-click to set the points.
11. Curve Tool > Fixed Curve(Three Points)
A @ + right-click > Midpoint
B. Select the start of the curve.
C. Right-click to set the points.
12. Line Tool > Fixed Line (Two Points).
A. O-Snap to the end of the curve.
B. @ + right-click > Endpoint
C. Select the endpoint of the line
D. Right-click to set the points.

Create CthE ETW edgelines

Exercise files: ali-int-edglin-geom-creat-06-data-C3D16.zip

ali-int-edglin-geom-creat-06.mp4 2:49

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to CthE-L-ETW.
B. Change the Alignment style to RDWY Pavement Edge.

3. oK

4, fl'a n-Tan(No Curves)]

Alignment Layout Tools - CthE-L-ETW
] AAR [/ A s T~ A2 | % | OA4ABE| S &

Tan-Tan (Mo Curves) Spiral Type: Clothoid

5. On the north side of CTH E, endpoint OSNAP to:
A. the west end of the lane transition.
the west transition line connects to the NW curb and gutter
the east transition line connects to the NE curb and gutter
the east transition meets the ten foot extension of the NE curb and gutter
the widened lane transition ends
the bend in the transition lane
east end of the widened lane transition
H. the east end of the ten foot transition extension

. Right-click to end the Draw Tangent command.
. Close the toolbar.
. Home tab > Create Design > Alignment > Alignment Creation Tools

mA. Change the name to CthE-R-ETW.

0

10: fl'a n-Tan(No Curves)]

O mmOO®

0 N O

Yo
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Intersection edgeline geometry creation

Alignment Layout Tools - CthE-L-ETW
BE A AR |/~ Av X O~ - | AP % | BADE| & &

Tan-Tan (Mo Curves) Spiral Type: Clothoid

11. on the south side of CTH E, endpoint OSNAP to:

A.

ITOmmOO®

the west end of the ten foot extension of the lane transition.

the west end of the transition line

the west transition line bend

the west transition meets the ten foot extension of the SW curb and gutter
the west transition line connects to the SW curb and gutter

the east transition line connects to the SE curb and gutter

the east transition meets the ten foot extension of the NE curb and gutter
the widened lane transition ends

the east end of the ten foot transition extension

12. Right-Click to end the Draw Tangent command.
13. Close the toolbar

Create CthE EPS edgelines

Exercise files: ali-int-edglin-geom-creat-07-data-C3D16.zip

ali-int-edglin-geom-creat-07.mp4 1:43

1. Open Crdr-Int-CthE-RiverRd.dwg
2. Home tab > Create Design > Alignment > Alighment Creation Tools

A.
B.
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Intersection edgeline geometry creation

» Create Alignment - Layout
Mame: -
Type
|"23 Centerline W
Description:

Starting station: | 0+00.00
General | Design Criteria |
Site:
By <None> w ﬁ|"
Alignment style:
-2 RDWY Pavement Edge il IEQI" @
Alignment layer:
P_ALL CthEd EPS =
Alignment label set:

@ _No Labels v| B+ E

3. 0K

4. [Tan-Tan(No Curves)

Alignment Layout Tools - CthE-L-ETW
] AATA | /v v e O O~ [ A2 |5 | OADE| S &

Tan-Tan (Mo Curves) Spiral Type: Clothoid

Snap to the end of the paved shoulder, end of the transition, end of the line.
Right-Click to lock in the points.
Close the tool bar.
Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to CthE-R-EPS
B.

O N oW
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A Create Alignment - Layout
-
CthE-R-EPS| ) |FL1_|
Ty']:le':
"::}_ Center_line W
!Zlescripﬁun:

Starting station: | 0-+00.00'

General | Design Criteria |

Site:
@ =MNone v |Cilw
Alignment style:

"_:E RODWY Pavement Edge v L?; - l?'q
Alignment layer:

P_ALL CthE-R-FPS =1
Alignment label set:
<'1E)| _No Labels W @" l?'q

7. Snap to the end of the lane, the end of the transition, and the end of the paved shoulder.
8. Right-Click to lock in the points.
9. Close the tool bar.

Create CthE EGS edgelines

Exercise files: ali-int-edglin-geom-creat-08-data-C3D16.zip

ali-int-edglin-geom-creat-08.mp4 1:42

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to CthE-L-EGS
B. Change the Alignment style to RDWY Shoulder Aggregate.
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N Create Alignment - Layout
Mame:
I
Type:
|"Z3 Centerline W
Description:
Starting station: | 0+00.00
General | Design Criteria
Site:
v |(Fl=
v| [ )v] (R
alignment layer:
P_ALI CthE-L-EGS =
alignment label set:
7% _No Labels v [~
3. (oK
4. [Tan-Tan(No Curves)
Alignment Layout Tools - CthE-L-ETW
A £ A8 | /v A e O | A2 | T
Tan-Tan (Mo Curves) Spiral Type: Clothoid

5. On the north side of CTH E, endpoint OSNAP to:

A. the west end of the EGS line.

Intersection edgeline geometry creation

mOO®

F.

the west EGS line bends before the NW curb and gutter
the west EGS connects to the NW curb and gutter

the east EGS connects to the NE curb and gutter

the east EGS transition bend

the east end of the EGS line

6. Right-Click to end the Draw Tangent command.
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7. Close the toolbar.
8. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to CthE-R-EGS.

A Create Alignment - Layout
Mame;
Type:
23 Centerline v
Description:

Starting station: | 0+00.00°

General | Design Criteria

Site:
@ <MNone: v |
Alignment style:

"5 RDWY Shoulder Aggregate v B~
Alignment layer:

P_ALI_CthE-R-EGS =
alignment label set:

% _No Labels v B~ E

9. oK
10. fl'an-Tan(No Curves)]
11. On the south side of CTH E, endpoint OSNAP to:
A. the west end of the EGS
the west EGS bend in transition line
the west end of the EGS where it matches the SW curb and gutter
the east end of the EGS where it matches the SE curb and gutter
the east EGS line bends after the SE curb and gutter
F. east end of the EGS line.
12. Right-Click to end the Draw Tangent command.
13. Close the tool bar.

mOO®

Create RiverRd ETW edgelines
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Exercise files: ali-int-edglin-geom-creat-09-data-C3D16.zip

ali-int-edglin-geom-creat-09.mp4 2:07

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to RiverRd-L-ETW.
B. Change the Alignment style to RDWY Shoulder Aggregate

A Create Alignment - Layout n
MName:
@
Type:
[ Bentestine w
Description:

Starting station: | 0+00.00"

General | Design Criteria |

Site:

:@ <Mones W E})% et
Alignment style:
@W‘( Favement Edge v l_?;," @:
Alignment layer:

P_ALIL RiverRd-L-ETW |=F

Alignment label set:
-{r—l‘i}l _Mo Labels v

il
.
Jo.l

3. oK

4. fl'a n-Tan(No Curves)]

Alignment Layout Tools - CthE-L-ETW
@ﬂ*ﬁ‘x'{&\l/v st g :Ek/fv L - g/lr-'v A-'::} _;.; "XQ@DQ il

Tan-Tan (Mo Curves)

Spiral Type: Clothoid

5. Starting at the south end
A. snap to the end of the extension
B. snap to the beginning of the transition

Page: 398

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/ali/ali-int-edglin-geom-creat-09-data-C3D16.zip
http://www.c3dkb.dot.wi.gov/video/ali/ali-int-edglin-geom-creat-09.mp4

Intersection edgeline geometry creation

C. snap to the end of transition.
. Jump to the other side
A. snap to where it touches the curve
B. snap to where it returns back to the pavement
C. snap to the end of the extension
D. snap to the end of the 10 foot extension.

(o)}

7. Right-Click to lock in the points.
8. Close the tool bar.
9. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to RiverRd-R-ETW.
[ Create Alignment - Layout
| Mame:
| 1
| Type:
"7 Centerline W
Description:

Starting station: | 0-+00.00"

General | Design Criteria

Site:

anne, v| |E >
Allgnment style

“I:iﬂ RDWY Pavement Edge v B E

Alignment layer:
P_ALT_RiverRd-R-ETW =

Alignment label set:

@ _No Labels v B~ m

10. [OK]
11. fl'an-Tan(No Curves)]
the south end of the ETW at the 10' extension

A.
B. the south end of the transition lane line
C
D

. the south end where the transition line meets the SW curb and gutter
. the north end where the transition line meets the curb and gutter
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E. the north end where the transition meets the 10' extension of the curb and gutter
F. the north end of transition line
G. the north end f the 10' extension of the transition line

12. Right-Click to end the Draw Tangent command.

13. Close the toolbar.

Create RiverRd EGS edgelines

Exercise files: ali-int-edglin-geom-creat-10-data-C3D16.zip

ali-int-edglin-geom-creat-10.mp4 1:43

1. Open Crdr-Int-CthE-RiverRd.dwg

2. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to RiverRd-L-EGS.
B. Change the Alignment style to RDWY Shoulder Aggregate

A Create Alignment - Layout
Mame:
&= v
Type:
[ et V]
Qesaipﬁnn:

Starting station: | 0+00.00'

General | Design Criteria |
Site:
<Mone:= b ﬁ;"

Alignment style:

=2 RDWY Shoulder Aggregate = v| [Bl~| 7]

Alignmenf Iayef:
P_ALI RiverRd- EGS (==

Alignment label set:
4% _No Labels

£
‘.
A
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Intersection edgeline geometry creation

3. (oK

4, fl'a n-Tan(No Curves)]

Alignment Layout Tools - CthE-L-ETW
] SA |/ A K O | AR x| OARE| Q@

Tan-Tan (Mo Curves) Spiral Type: Clothoid

5. on the west side of River Rd, endpoint OSNAP to:
A. the south end of the EGS
B. the south end where the EGS line meets the SW curb and gutter
C. the north end where the EGS line meets the curb and gutter
D. the north end of the EGS

6. Right-click to end the Draw Tangent command.

Close the toolbar.

8. Home tab > Create Design > Alignment > Alignment Creation Tools
A. Change the name to RiverRd-R-EGS.

N

A Create Alignment - Layout
Mame: I
(RiverRdREGS | G
T_y_-'pe:
"2% Centerline W
Description:

Starting station: | 0+00,00°

General | Design Criteria |

Site:
@ <MNone: b ﬁ -
Alignment style:

:':E RDW™Y S!‘ulnulder Agareqate W IE':" E
Alignment layer:

P_ALI RiverRd-R-EGS =

Alignment label set:
7% _No Labels v [~ [
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9. OK

10. [Tan-Tan(No Curves)

11.

12.
13.

on the east side of River Rd, endpoint OSNAP to:
A. the south end of the EGS
B. the south end where the EGS line meets the SW curb and gutter
C. the north end where the EGS line meets the curb and gutter
D. the north end of the EGS
Right-Click to end the Draw Tangent command.
Close the toolbar

Create layers for edgeline alignments

Exercise files: ali-int-edglin-geom-creat-11-data-C3D16.zip

ali-int-edglin-geom-creat-11.mp4 2:38

8.

Home tab > Layer panel > Layer Properties

New Layerl

ERRAN-1G) -

A. Name the new layer P_RDWY _LaneEdge-L.

B. [Enter

Create another new layer.
A. Name this new layer P_RDWY_LaneEdge-R.
B.

Create another new layer.
A. Name this new layer P_RDWY_ShldAgg-L.
B.

Create another new layer.
A. Name this new layer P_RDWY_ShldAgg-R.
B.

Create another new layer.
A. Name this new layer P_RDWY_ShldPaved-L.
B.

Create another new layer.
A. Name this new layer P_RDWY_ShldPaved-R.

B. [Enter

Close the Layer Properties manager.

Assign edgeline alignments to layers

Exercise files: ali-int-edglin-geom-creat-12-data-C3D16.zip
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Intersection edgeline geometry creation

ali-int-edglin-geom-creat-12.mp4 4:25

1. Left-Click on the north side of CTH E and the west side of River Rd
A. Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_LaneEdge-L
D. |ESC
2. Select the south side of CTH E and the east side of River Rd.
A. With both selected Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_LaneEdge-R
D. [ESC
3. Select the paved shoulder west of CTH E.
A. With both selected Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_ShidPaved-L
D. |ESC
4. Select the paved shoulder on the left hand side of CTH E.
A. With both selected Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_ShidPaved-R
D.
5. Select the shoulder aggregate left of CTH E and the shoulder aggregate west side of
River Rd.
A. With both selected Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_ShidAgg-L
D. [ESC
6. Select the shoulder aggregate right of CTH E and the shoulder aggregate east side of
River Rd.
A. With both selected Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_ShidAgg-R.
D. |ESC
7. Select all the Curb&Gutter radii.
A. With both selected Right-click > Properties
B. Select the Layer pull-down.
C. Select P_RDWY_C and_G.
D. |ESC
8. Close out the Properties Dialogue box.

Create data shortcuts
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Exercise files: ali-int-edglin-geom-creat-13-data-C3D16.zip

ali-int-edglin-geom-creat-13.mp4 1:38

1. Open Crdr-Int-CthE-RiverRd.dwg

2. [save)

3. Prospector > Right-click on Data Shortcuts [] > Create Data Shortcuts

(4 B [

Active Drawing View o

= AliProf-RiverRd
i
#-[#] Point Groups

~@ Point Clouds

G- Surfaces

H-"23 Alignments

- B Sites

-4 Catchments

&3l Pipe Networks

-3 Pressure Networks

-[Bl Corridors

& Assemblies

- Intersections

E-RE Survey

~[E] View Frame Groups

@ta Shortcuts []

daces

#-"3 Alignments

- 38 Pipe Networks

-~ T8 Pressure Networks
~[& View Frame Groups

4. Click on Centerline Alignments to select all the alignments.
s. oK

Mask CthE ETW and EGS edgelines in intersection

Exercise files: ali-int-edglin-geom-creat-14-data-C3D16.zip
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Intersection edgeline geometry creation

ali-int-edglin-geom-creat-14.mp4 2:51

1. Open Crdr-Int-CthE-RiverRd.dwg
2. Select on the north ETW alignment.
A. Home tab > Modify panel> Alignment Properties

T,
=

Alignment

Properties

—

B. Go to the Masking tab.
C. Create Masking Station.
D. Endpoint Snap to:
I. ETW where it matches to the NW curb and gutter
II. ETW where it matches to the NE curb and gutter.
E. (0K
F.
3. Select on the north EGS alignment.
A. Go to the Masking tab
B. Create Masking Station.
C. Endpoint Snap to:
I. EGS where it matches to the NW curb and gutter
Il. EGS where it matches to the NE curb and gutter.
D. (0K
E.
4. Select on the south ETW alignment.
A. Endpoint Snap to:
I. ETW where it matches to the NW curb and gutter
II. ETW where it matches to the NE curb and gutter.
B. [OK
C. [ESC|to release the ETW.
5. Select on the south EGS alignment.
A. Endpoint Snap to:

I. EGS where it matches to the NW curb and gutter
Il. EGS where it matches to the NE curb and gutter.

6. 0K
7. [ESC|to release the EGS

Mask RiverRd ETW and EGS edgelines in intersection
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Intersection edgeline geometry creation

Exercise files: ali-int-edglin-geom-creat-15-data-C3D16.zip

ali-int-edglin-geom-creat-15.mp4 2:38

1. Open Crdr-Int-CthE-RiverRd.dwg
2. Select on the River Rd west ETW alignment.
A. Home tab > Modify panel> Alignment Properties
+—,
—@

=

Alignment
Properties

Go to the Masking tab.

Create Masking Station.

Endpoint Snap to where the west ETW line intersects the SW curb and gutter.
Endpoint snap to where the west ETW line intersects the NW curb and gutter.

ESC
3. Select on the River Rd east ETW alignment.
A. Home tab > Modify panel> Alignment Properties

i
—@

o

mmOOw

9

Alignment
Properties

Go to the Masking tab.

Create Masking Station.

Endpoint Snap to where the west ETW line intersects the SE curb and gutter.
Endpoint snap to where the west ETW line intersects the NE curb and gutter.

ESC
4. Select on the River Rd west EGS alignment.
A. Home tab > Modify panel> Alignment Properties
i,

=

mmOoO®m

)

Alignment
Properties

-
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Intersection edgeline geometry creation

Go to the Masking tab.

Create Masking Station.

Endpoint Snap to where the west EGS line intersects the SW curb and gutter.
Endpoint snap to where the west EGS line intersects the NW curb and gutter.

ESC
5. Select on the River Rd east EGS alignment.
A. Home tab > Modify panel> Alignment Properties
—h
B
Alignment ’
Properties

mmOOw

9

Go to the Masking Tab.
Create Masking Station.
Endpoint Snap to where the east EGS line intersects the SE curb and gutter.
Endpoint snap to where the east EGS line intersects the NE curb and gutter.

ESC

mmOoO®

)

Mask curb return extensions

Exercise files: ali-int-edglin-geom-creat-16-data-C3D16.zip

ali-int-edglin-geom-creat-16.mp4 2:47

1. Beginning in the Northwest Quadrant select on the alignment.
2. Home tab > Modify panel> Alignment Properties
A. Go to the Masking tab.
B. Create Masking Station.
C. Starting at the North end of the block
I. Endpoint Snap to the beginning of the curb return extension.
Il. Endpoint snap to where the curb return actually begins.
D. Create Masking Station.
E. From the South end of the block.
I. Endpoint snap to where the curb return actually begins.
Il. Snap to the beginning of the curb return extension.

F. oK
G. [ESC

3. Beginning in the Northeast Quadrant select on the alignment.
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Intersection edgeline geometry creation

4. Home tab > Modify panel> Alignment Properties
A. Go to the Masking tab.
B. Create Masking Station.
C. Starting at the east end of the block
I. Endpoint Snap to the beginning of the curb return extension.
Il. Endpoint snap to where the curb return actually begins.
D. Create Masking Station.
E. From the North end of the block.
I. Endpoint snap to where the curb return actually begins.
Il. Snap to the beginning of the curb return extension.
F. oK
G.
5. Beginning in the Southwest Quadrant select on the alignment.
6. Home tab > Modify panel> Alignment Properties
A. Go to the Masking tab.
B. Create Masking Station.
C. Starting at the west end of the block
I. Endpoint Snap to the beginning of the curb return extension.
Il. Endpoint snap to where the curb return ends.
D. Create Masking Station.
E. From the South end of the block.
I. Endpoint snap to where the curb return ends.
Il. Snap to the beginning of the curb return extension.
F. oK
G.
7. Beginning in the Southeast Quadrant select on the alignment.
8. Home tab > Modify panel> Alignment Properties
A. Go to the Masking tab.
B. Create Masking Station.
C. Starting at the South end of the block
I. Endpoint Snap to the beginning of the curb return extension.
II. Endpoint snap to where the curb return ends.
D. Create Masking Station.
E. From the South end of the block.
I. Endpoint snap to where the curb return actually begins.
Il. Snap to the beginning of the curb return extension.
F. @7
G. [ESC
9. Home tab > Layers panel> Layer pull down

A. Type in P_INT_BLOCK_NPLT
B. Freeze the layer

10.

Edit CthE geometry and linework
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Intersection edgeline geometry creation

Exercise files: ali-int-edglin-geom-creat-17-data-C3D16.zip

ali-int-edglin-geom-creat-17.mp4 2:46

1. Open Crdr-Int-CthE-RiverRd.dwg

-,@: Tip: This is only to show the edit process, should that be necessary. This will not
be part of the regular creation workflow.

2. Home tab > Layer panel > Layer Panel Pull-down
A. Find the P_Int_Block_NPLT layer and thaw it.
3. Select on the northern block.
A. Right-click > Properties
B. Scroll down to Custom.
C. R1=50

B P

' 3D Visualization -
Material BylLayer

| Geometry - |
Pasition X 891780.8278
Pasition ¥ 2717173838

Position £ 0.0000
Scale X 1.0000
Scale ¥ 1.0000
scale 2 1.0000
Misc =
Marme Int-Type-B-Tan
Rotation 178
Annotative o
Black Unit nitless

Unit factor 1.0000

Q a7
i 15,0000

d37 200.0000
Wisibility1 Design mode

D. Close the window.
E. to let go of the block.
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7.
8.
9.
10.
11.
12.

Intersection edgeline geometry creation

Select on the block.
A. Select on the alignment for the curb-return.
B. Grab the end point of the alignment and move it to the end.
C. Grab the end of the straight portion and move it to the end of the curb.
D. On the top half of the block grab the end point of the alignment and move it to
the end.
E. Grab the end of the straight portion and move it to the end of the curb.
Select on the ETW.
A. Move the end of the ETW to the intersection point.
Select on the EGS.
A. Move the top end point to the end of the EGS line.
B. Move the end point to where the EGS line matches the curb and gutter.
C. [ESC
Select (2:30 Mark)
Snap overlap to the end of the block.
Snap the corner to the end of transition.
ESC
Select the EGS and snap that to the end of the EGS line.
Repeat the steps for the top half of the curve.

Edit RiverRd geometry and linework and masks

Exercise files: ali-int-edglin-geom-creat-18-data-C3D16.zip

ali-int-edglin-geom-creat-18.mp4 2:51

Open Crdr-Int-CthE-RiverRd.dwg
Select on the ETW.
A. Select on the end point of the ETW an move it to the end of the transition.
B. Move the ETW match point to curb to the new location of the end of the curb.
C. [ESC
Select on the EGS line.
A. Select on the end point of the EGS and move it to the end of the transition.
B. Move the EGS match point with the curb to the new location of the end of the
curb.
C. [ESC
Select on the West EGS alignment.
Home tab > Modify panel> Alignment Properties
A. Click on the Masking tab.
B. Select the Start Station inside Region 1.
C. Select from Screen Icon.
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Intersection edgeline geometry creation

Region Mask Lock To Start tart Statio Lock To End End Station Comment
1 | |l 1+16.32 [l 244554

G| [ ey || reb

D. Endpoint OSNAP to the end of the curb and gutter.

E.
:

6. Select on the West ETW alignment.

7. Home tab > Modify panel> Alignment Properties
A. Click on the Masking tab.

Select the Start Station inside Region 1.

Select from Screen Icon.

dpoint OSNAP to the end of the curb and gutter
F. [ESC

8. Select on the North ETW alignment.

9. Home tab > Modify panel> Alignment Properties
A. Click on the Masking tab.
B. Select on the North EGS alignment.
C. Select the Start Station inside Region 1.
D. Select from Screen Icon.

mOO®
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10.
11.

12.

13.

14.
15.

Make edgelines ready for plan production

End Statio
2+43.65'

Reqion Mask Lock To Start  Start Station Lock To End Comment

1 | F 040,40 El

E. Select back of curb endpoint.

F.
:

Select on the North EGS alignment.

Home tab > Modify panel> Alignment Properties
A. Click on the Masking tab.

Select the End Station inside Region 1.

Select from Screen Icon.

ect back of curb endpoint.
F. [ESC

Grab the end of the EGS alignment and snap it to the new location of the end of the EGS.
A. [ESC

Grab the ETW alignment and snap it to the new location of the end of the ETW.
A. [Esd

Home tab > Layer panel > Layer Panel Pull-down

Type P_INT_BLOCK_NPLT and select the sunshine icon to freeze the block.

mOO®

Make edgelines ready for plan production

Last updated: 2017-06-06

Total video time: 12:53

Data reference edgeline alignments into Pavt.dwg

Exercise files: ali-mak-edglin-rdy-pln-prod-01-data-C3D16.zip

ali-mak-edglin-rdy-pln-prod-01.mp4 4:15
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Make edgelines ready for plan production

1. 12345678 > Design Folder > Edgelines Folder > Open pavt.dwg file
2. Prospector > Right-click on Data Shortcuts [] > Set Working Folder
A. Open C3D file.
3. Data Shortcuts > Alignments > Centerline Alignments > Right-click on CthE-L-EGS >
Create Reference
A. Alignment style = RDWY Shoulder Aggregate
B. Label Set = No Label

I:I o Centerhing Algniments #
P03 AdlerRd
H- 3 Cth

Do LTS CohE-L-ETW

"D CEhE-R-EGS

3 CehE-R-EPS

¢ CthE-R-ETW

¢ Int-CthE-RiverRd-NE-CG |
7 |nt-CthE-Rroedfid-HW-CG

o7 o -ChiE-Rirverfid-5E-C6

"7 Int-CthE-Rivedid-SW-C0G

ey ™~ i

4 - »
Alignment style:

Alignment layer:
P_ALT_CthE4 -EGS =

Alignment label set:

@& _No Labels v| B~

5. Right-Click on CthE-R-EGS > Create Reference

A. oK
6. Right-Click on RiverRd-L-EGS > Create Reference
A O
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Make edgelines ready for plan production

7. Right-Click on RiverRd-R-EGS > Create Reference
A. 0K

8. Right-Click on the CthE-L-EPS > Create Reference
A. Alignment style = RDWY Shoulder Paved

Alignment s

- RDWY Shoulder Paved

=/~ Eo

Alignment layer:
P_ALI CthE4-EPS

Alignment label set:

5
&2 Mo Labels v B~ [#

B. [0K
9. Right-Click on the CthE-R-EPS > Create Reference
A. 0K
10. Right-Click on the CthE-L-ETW > Create Reference
A. Alignment style = RDWY Pavement Edge

Alignment style:
- ADWY Pavement Edge LEI?' @D
Alignment layer:
P_ALI_CthEAL-ETW ﬁ

Alignment label set:

&2 _MNo Labels v| B~ B

B. [OK
11. Right-Click on the CthE-R-ETW > Create Reference
A. [oK
12. Right-Click on the RiverRd-L-ETW > Create Reference
A. 0K
13. Right-Click on the RiverRd-R-ETW > Create Reference
A. 0K
14. Right-Click on the Int-CthE-RiverRd-NE-CG > Create Reference
A. Alignment style = RDWY Curb&Gutter Flange
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Make edgelines ready for plan production

Alignment style:

e BDWY Cu!'b%Gu‘rter Hangi '_

alignment layer:

P_ALI_Int-CthE-RiverRd-ME-CG

Alignment label set;

£
& _No Labels v| [~

B. [OK

15. Right-Click on the Int-CthE-RiverRd-NW-CG > Create Reference
A. (oK

16. Right-Click on the Int-CthE-RiverRd-SE-CG > Create Reference
A. 0K

17. Right-%:k on the Int-CthE-RiverRd-SW-CG > Create Reference
A

Create offsets for back of curb edgelines

Exercise files: ali-mak-edglin-rdy-pln-prod-02-data-C3D16.zip

ali-mak-edglin-rdy-pln-prod-02.mp4 4:08

1. Home Tab > Create Design > Alignment > Create Offset Alighment

Page: 415

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/ali/ali-mak-edglin-rdy-pln-prod-02-data-C3D16.zip
http://www.c3dkb.dot.wi.gov/video/ali/ali-mak-edglin-rdy-pln-prod-02.mp4

Make edgelines ready for plan production

4 Ly’
_:j Alignment Creation Tocls

"u__“"é Create Best Fit Alignment

2
‘=t~ Create Alignment from Objects
1

my Create Alignment from Corridor
A

é‘{‘:‘} Create Alignment from Metwork Parts
=Ty

%\ Create Alignment from Pressure Metwork

iy

‘=i~ Create Alignment from Existing Alignment
i

~£eate Offzet Alignment

i; Create Widening

2. Select NW Curb and Gutter Flange.
A. Un-Check From Start and To End
B. Click select from Screen Icon for the start.

L=
Select the North End for the start.
Click the select from screen button for the end.
Snap to the end.
Offsets on right = 1
Incremental offset on right = 36"
. Alignment Style = RDWY Curb&Gutter Back
. Select the sheet icon in the Alignment layer.

I. Modifier = None
Il. Base Layer Name = P_RDWY_C_and_GBack

— T O®mmDO
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Make edgelines ready for plan production

P_RDWY _BarrierConc . blue Ecbar 0.30 mm
P_RDWY_Berm . magenta Continuous 0.25 mm
F_RDV and B =00 Continuous 0,25 mm
200 Continuous 0.25 rmm
P_RDWY_C_and_GFace . 200 Continuous 0.40 mm
P_RDWY _Corridor |:| cyan Continuous 0.25 mm
P_RDWY_LaneEdge |:| white Continuous 0.18 mm
P_RDWY_PaviEdge . red Continuous 0.3 mmC)
P_RDWY_ShldAag . red Wisdot3 0.25 mm
P_RDWY_ShidPaved m 30 Continuous 0.25 mm
P_RDWY Subg_ShidPt |:| yellow Continuous 0.25 mm
P_RDWY Text Grades |:| white Continuous 0.25 mm
P_RW _AccessAcquisition_... . red Eacca 0.25 mm
P_RW_AccessMewrdwy T... [l red Eacon 0,25 mm
D DWW ArroccDrossimn icDirad - rad Fzrrm M 75 rarms

J. Alignment label set = No Labels

Station range

[ IFrom start [IToend
[ 0+10.00 R [o+7a67 =
Mo. of offsets on left: Mo. of offsets on right:
a 1
Incremental offset on left: Incremental offset on right:
10.000" 3.000'

General | Widening Criteria

Site:

<Nane> ch|-
Alignment style:

"3 RDWY Curb8Gutter Back. ‘| B E

Alignment layer:

P_RDWY_C_and_GBack g

Alignment label set:

|47 _No Labels v| B~ [

K. 0K

3. Home Tab > Create Design > Alignment > Create Offset Alignment
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be Ly’
" Alignment Creation Tools
-+
FLER

_ﬂi. Create Best Fit Alignment

o) ¥ _ .
= Create Alignment from Objects

4

ﬁy Create Alignment from Corridar
.I_r\_\.\

é{ Create Alignment from Metwork Parts
e 2

%\ Create Alignment from Pressure Network

S

=~ Create Alignment from Existing Alignment
-

Qreate Offset Alignment

+/"/+ Create Widenin
e 4

5. Select NE Curb and Gutter Flange.
A. Un-Check From Start and To End

B. Click select from Screen Icon for the start.

o |

Select the North End for the start.

Snap to the end.

mmOo0

. Modifier = None

Click the select from screen button for the end.

Select the sheet icon in the Alignment layer.

Make edgelines ready for plan production

Il. Base Layer Name = P_RDWY C_and_GBack
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Make edgelines ready for plan production

P_RDWY _BarrierConc . blue Ecbar 0.30 mm
P_RDWY_Berm . magenta Continuous 0.25 mm
F_RDY and B 200 Continuous 0.25 mm
200 Continuous 0.25 mm
P_RDWY_C_and_GFace . 200 Continuous 0.40 mm
P_RDWY _Corridor |:| cyan Continuous 0.25 mm
P_RDWY_LaneEdge [ ] white Continuous 0.18 mm
P_RDWY_PavtEdge . red Continuous 0. €5 mmC)
F_RDWY_ShidAgg . red Wisdot3 0,25 mm
P_RDWY_ShidPaved m 30 Continuous 0.25mm
P_RDWY_Subg_ ShidPt |:| yellow Continuous 0,25 mm
P_RDWY Text Grades [ ] white Continuous 0.25 mm
P_RW _AccessAcquisition_... . red Eacca 0.25 mm
P_RW _AccessMewRdwy T... . red Eaccn 0.25 mm
D DWW ArraccDrassioon wDrod - rad Farrm M 1B rars

G. oK
6. Home Tab>Create Design>Alignment > Create Offset Alignment
7. Select SW Curb and Gutter Flange.

A. Un-Check From Start and To End

B. Click select from Screen Icon for the start.

i,

. Select the North End from the west end.
. Click the select from screen button for the end.
. Snap to the south end.
. Select the sheet icon in the Alignment layer
I. Modifier = None
Il. Base Layer Name = P_RDWY_C_and_GBack

1 m O O

P_RDWY_BarrierConc . blue Echar 0.30 mm
P_RDWY_Berm . magenta Continuous 0.25 mm
P_RDV and I =00 Continuous 0.25 mm
200 Continuous 0.25 mm
P_RDWY_C_and_GFace . 200 Continuous 0.40 mm
P_RDWY_Corridar |:| cyan Continuous 0,25 mm
P_RDWY_LaneEdge |:| white Continuous 0,18 mm
P_RDWY_PaviEdge . red Continuous 0.£5 mmC)
P_RDWY_Shidagg . red Wisdot3 0.25 mm
P_RDWY_ShldPaved m 30 Continuous 0.25 mm
P_RDWY_Subg_ShidPt |:| yellow Continuous 0.25 mm
P_RDWY Text Grades |:| white Continuous 0.25 mm
P_RW_AccessAcguisition_... . red Eacca 0.25 mm
P_RW_AccessMewRdwy _T... . red Eaccn 0,25 mm
D DWW ArroccDravicicDrad - rad Fzrrm M 5 fars

G. (oK
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8. Home Tab > Create Design > Alignment > Create Offset Alignment

9. Select SE Curb and Gutter Flange.

A. Un-Check From Start and To End

B. Click select from Screen Icon for the start.

A,

I

Make edgelines ready for plan production

C. Click the select from screen button for the end.

D. Snap to the east end.

E. Select the sheet icon in the Alignment layer.

. Modifier = None

Il. Base Layer Name = P_RDWY_C_and_GBack

P_RDWY_BarrierConc . blue
P_RDWY_Berm . magenta
P_RDV and B =00

P ROWY_C_and_GBack 200

P_RDWY_C_and_GFace B 200

P_RDWY_Corridor |:| cyan
P_RDWY_LaneEdge [] white
P_RDWY_PaviEdge B r=d
P_RDWY_Shidagg B red
P_RDWY_ShidPaved [ 30
P_RDWY_Subg_shidrt [ vellow
P_RDWY_Text_Grades [] white

P_RW_Accessacquisition_... [ red
P_RW_AccessMewRdwy _T... . red

O OW ArrocebrovingcDrad B rad

F. oK

Create offsets for face of curb edgelines

Ecbar
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Wisdot3
Continuous
Continuous
Continuous
Eacca
Eaccn

Farrm

o

0.
0.
0.
o
0.
o
0.
o
0.
0.
0.
o
0.
n

30 mm
25 mm
25 mm
25 mm
40 mm
25 mm
18 mm
£ mmi)
25 mm
25 mm
25 mm
25 mm
25 mm
25 mm

IE rarn

Exercise files: ali-mak-edglin-rdy-pln-prod-03-data-C3D16.zip

ali-mak-edglin-rdy-pln-prod-03.mp4 3:14

1. Home Tab > Create Design > Alignment > Create Offset Alignment

Page: 420

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/ali/ali-mak-edglin-rdy-pln-prod-03-data-C3D16.zip
http://www.c3dkb.dot.wi.gov/video/ali/ali-mak-edglin-rdy-pln-prod-03.mp4

Make edgelines ready for plan production

s
"__";E Create B

LF

.
- Alignment Creation Tools

est Fit Alignment

b

B

+F

Yy

ol F : .
“—~ Create Alignment from Objects
g
EL Create Alignment from Corridor
@ :
“a  Create Alignment from Metwork Parts
_—
Create Aligniment from Pressure Metwork

=i~ Create Alignment from Existing Alignment

\{ .ElCreate Offset Aligan

+

i'__ Create Widening

2. Select the NW back of curb.

A.

mmOO®

G. Alignment label set = _No Labels
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Check From Start and To End
Offsets on left = 1

Offsets on right =0
Incremental offset on left = 6"

I. Modifier = None

Alignment Style = RDWY Curb&Gutter Face
Select the sheet icon in the Alignment layer.

Il. Base Layer Name = P_RDWY_C_and_GFace

P_RDWY_BarrierConc . blue
P_RDWY_Berm . magenta
P_RDWY_C_and_G B 200

P_RDWY C and GBack B oo
DWY C_and_GFace 200

P_RDWY I:I cyan
P_RDWY_LaneEdge [ ] white
P_RDWY_PaviEdge Bl red
P_RDWY _ShidAgg B red
P_ROWY_ShidPaved [ a0
P_RDWY _Subg_ShidPt [] vellow
P_RODWY _Text_Grades [ ] white

P_RW_AccessAcquisition_... [ red
P_Rw_AccessiewRdwy_T... [ red

D DWW ArroncDravicceDrai B ead

Ecbar
Continuous
Continuous
Continuous
Continuous
Continuous
Continuaus
Continuous
Wisdot3
Continuous
Continuous
Continuous
Eacca
Eaccn

E=rrm

0,30 mm
0.25 mm
0,25 mm
0.25 mm
0,40 mm
0.25 mm
0. 18 mm
0.5 mm)
0.25 mm
0,25 mm
0.25 mm
0.25 mm
0,25 mm
0.25 mm

M IE rerm

:12/21/2018



Station range

From start

0+10.00

MNo. of offsets on left:
1

Incremental offset on left:
0,500

General | yWidening Criteria
Site:
By <None>

Alignment style;

E—

-5 ROWY Curl:u&Gutt_er Face

Alignment layer:

P_RDWY C_and GFace

Alignment label set:

&% _No Labels

H. 0K

To end

0+59.82

Mo. of offsets on right:

0

Incremental offset on right:

3.000°

Make edgelines ready for plan production

/| B
‘| B

3. Home Tab > Create Design > Alignment > Create Offset Alignment
4. Select the NE back of curb.
A. Select the sheet icon in the Alignment layer.

I. Modifier = None

Il. Base Layer Name = P_RDWY_C_and_GFace

P_ROWY_BarrierCanc
P_ROWY_Berm
P_ROWY_C_and G
P_RDWY C_and GBack
DWY_C_and_GFace
P_ROWY
P_RDWY_LaneEdge
P_RDWY_PaviEdge
P_RDWY_ShidAgg
P_ROWY_ShidPaved
P_RDWY_Subg_ShidPt
P_RDWY_Text_Grades

D DWW ArraccDrossinn eDraa

P_RW _AccessAcquisition_...
P_RW _AccesshewRdwy_T... [ red

Wbie
Bl magenta
B zo0
B 200
200
[ cyan
[ ] white
Bl red
=
]
] vellow
[ ] white
B r=d

[

Ecbar
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Continuous
Wisdot3
Continuous
Continuous
Continuous
Eacca
Eaccn

Faorrm

.30 mm
0.25 mm
.25 mm
0,25 mm
0. 40 mm
0.25 mm
0,18 mm
0.3 w0
0,25 mm
0.25 mm
0.25 mm
0.25 mm
0.25 mm
0,25 mm

M I e

B. [OK

5. Home Tab>Create Design>Alighment > Create Offset Alignment
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Make edgelines ready for plan production

6. Select the SW back of curb.
A. Select the sheet icon in the Alignment layer.
I. Modifier = None.
Il. Change the Base Layer Name to P_RDWY_C_and_GFace.

P_RDWY_BarrierConc . blue Echar 0,30 mm
P_RDWY_Berm . magenta Continuous 0.25 mm
P_RDWY_C_and_G . 200 Continuous 0.25 mm
P_RDWY_C_and GBack B =00 Continuous 0,25 mm
DWY_C_and_GFace 200 Continuous 0.40 mm
P_RDWY- [:| cyan Continuous 0.25 mm
P_RDWY_laneEdge |:| white Continuous 0.18 mm
P_RDWY_PaviEdge . red Continuous 0.08 mm)
P_RDWY_Shidagg . red Wisdot3 0.25 mm
F_RDWY_ShidPaved [ 30 Continuous 0.25 mm
P_RDWY_Subg_ShidPt [] vellow Continuous 0.25 mm
P_RDWY_Text_Grades [] white Continuous 0.25 mm
P_RW_AccessAcquisition_... . red Eacca 0.25 mm
P_RW_Accesshewrdwy T... [ red Eacn 0.25 mm
O DWW  ArccccDravicn ieDesd | = Farrm T E e

B. [OK
7. Home Tab > Create Design > Alignment > Create Offset Alignment
8. Select the SW back of curb.
A. Select the sheet icon in the Alignment layer.
I. Change the modifier to None.
Il. Change the Base Layer Name to P_RDWY_C_and_GFace.

P_RDWY _BarrierConc . blue Ecbar 0.30 mm
P_RDWY_Berm . magenta Continuous 0.25 mm
P_RDWY C_and_G . 200 Continuous 0.25 mm
P_RDWY C and GBack B 200 Continuous 0.25 mm

DWY _C_and_[GFace 200 Continuous 0. 40 mm
P_RDWHY [:| cyan Continuous 0,25 mm
P_RDWY_LaneEdge |:| white Continuous 0.18 mm
P_RDWY_PavtEdge . red Continuous 0.0 mm)
P_RDWY_ShldAgg . red Wisdot3 0.25 mm
P_RDWY_ShidPaved H 30 Continuous 0.25 mm
P_RDWY Subg_ShidPt |:| yellow Continuous 0.25 mm
P_RDWY_Text Grades |:| white Continuous 0.25 mm
P_RW _AccessAcquisition_... . red Eacca 0.25 mm
P_RW_AccessMewRdwy T... . red Eacn 0.25 mm
D DWW ArroccDrosim ieDrad - rad Ezrrm M _TE ramm

B. 0K

9. |Save

Edit curb and gutter offset edgelines

Exercise files: ali-mak-edglin-rdy-pln-prod-04-data-C3D16.zip

ali-mak-edglin-rdy-pln-prod-04.mp4 1:16
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Profiles

1. Left-Click on the back of curb.
2. Select the diamond that appears on the parent flange of curb
3. Adjust the length of the parent alignment.

Profiles

Profile basics
Last updated: 2018-02-12

Total video time: 3:44

prfl-basc-01.mp4 3:44

Profiles are sub-entities of alignments. During creation of a profile you will be required to
assign an alignment.

Definition of important terms:

o Profile is the actual elevation data..
o Profile View is the grid and the text around it.
o Profile Band is the display of profile elevations at the bottom of the profile view grid.

Profile data types:

o Surface profile can be surface conditions but can also be surfaces from proposed cor-
ridors.
o Design profile is information you have built yourself.

Profiles are a key element of elevation in design

o Baseline elevation, where design is initiated.
o Target elevation that design is going to.

Create surface profile
Last updated: 2018-02-14

Total video time: 21:08

Create surface profile

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-creat-srfc-01.mp4 4:42

Quick access toolbar open AliProf-CthE.dwg
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Create surface profile

[e)]

. Home Tab > Create Design > Profile > Create Surface Profile option

£ W
™" Create Surface Profile

Click the alignment name drop-down and choose CthE.

? Tip: If there is any doubt about which alignment you are dealing with use the
[Select from Screen]icon.

In the To Sample section leave the Start and End stations for the entire station length.
You could type the start and end stations, or use the [Select from Screen] icon to assign
start and end stations.

Under Surface Selection choose Exist.

-,@,, Tip: If there is any doubt about which surface you are dealing you can use
the green select from screen icon.

. to create the profile.

A. Check Sample Offsets: 20
3
C. Select in the Style field for the 20' offset profile.
I. Pick Profile Style > drop down menu > RDWY Lane Edge
D. To delete a profile you just created cIick
. Click[Draw in Profile View

m

Create Profile View - General Tab

prfl-creat-srfc-02.mp4 2:54

The Create Profile View General tab is open.

Create Profile View - General
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1. Select the CthE alignment.

Create surface profile

-,@,, Tip: If there is any doubt about which alignment you are dealing with use the

[Select from Screen]icon.

Profile view name: PV-(<Next Counter(CP)>)
Profile view style: Stations 100' Major: 50' Minor
Profile view layer: P_PROF_Misc

Vertically stacked option: off

Create Profile View - Station and View Height tabs

ok wnN

prfl-creat-srfc-03.mp4 3:16

The Create Profile View Station Range tab is open.

General Stabon range:
P Ststion Range - Start: Ends
®) Automatic | 10200.00 24470.67
Profie View Height
Profile Display Options () User specfied range 1040000 3 24479.67
Data Bands
Erofic Hatch Options

<Bak mg{é | | Creste erofle view cancsl | | hep
&

1. Automatic option selected.

-'@ Tip: You can select User Specified range to shorten the views that need to

be truncated.

2. Next>]

General Profie view height
Miremum: Maxcmum:
Station Range ®) Automstic 535.76' 215,31
P Erofile View Height
User spedified 0,00 .00
s

Spit profie view

Fast spit srew styie
Data Bands figh Stations 100" Major:50" Minor LA
iy Stations 100" Major:50" Minor - [
L Sa e
fuh Staions 100’ Major50 Minor B~ =
o O
< Badk :m‘ienn Create Profie view Cancel Help
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Create surface profile

Profile View Height tab

1. Automatic profile view height option selected.
2. select User Specified if you do not have room for the entire height of the profile view.
A. Type in the Minimum and Maximum elevation.
B. Select Split profile view to cut missing profile view sections and drop it within
height limits.
I. The Split Station option allows control for what station the split occurs:
a. Options include Exact, Previous Major, Previous Minor.
II. The Datum Option allows control for what elevation the split occurs:
a. Options include Exact, Previous Major, Previous Minor.
C. Deselect Split profile view

5. o)

Create Profile View - Profile Display Options tab

prfl-creat-srfc-04.mp4 3:20

The Create Profile Display Options tab is open.

“ Create Profile View - Profile Display Options [~ |

In the Profile Display Options tab you can see the profiles tied to the alignment assigned in the
General Tab.

=

. Inthe Draw column select both profiles that will appear in the view.
. Style column: RDWY Lane Edge.
. CthE-Exist row, select the Labels field.

A. Pick Profile Label Set: _No Labels

Create Profile View - Data Bands tab

w N

B

prfl-creat-srfc-05.mp4 2:03

The Create Profile View - Data Bands tab is open.
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Create surface profile

Info: We skipped over the Pipe/Pressure Networks because there are no pipes in

the file.
1. Select band set: Elevation Both with High-Low Point (Exist Left Proposed Right)

2. Location: Bottom of Profile View

3. Set Band Properties:
A. Style Elevation Left (Exist), set Profile 1 and Profile 2 to CthE-EXxist.

B. Style Elevation Right (Proposed), set Profile 1 and Profile 2 to Exist - Surface -

20.000 (1)
.

Create Profile View - Hatch Options tab

prfl-creat-srfc-06.mp4 1:37

The Create Profile View - Hatch Options tab is open.
[

Create Profile View - Profile Hatch Options

::::::
Hatch Area Prafile Shape Style

<Back | et Create Prafie View Cancel telp

[o Info: This page hatches your profile view between two surfaces you define.

1. [Cut Area;

A. Upper Boundary: CthE-EXxist
B. Lower Boundary: Exist-Surface-20.000(1)

2. [Fill Area:

A. Upper Boundary: CthE-Exist
B. Lower Boundary: Exist-Surface-20.000(1)

-,@: Tip: Multiple Boundaries| can be used if the differences between more than two sur-

faces is required.

To remove hatching areas select the area to remove and click delete button.

3. [Create Profile VieM
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Profile properties and styles

Create a separate profile view

prfl-creat-srfc-07.mp4 3:16

Home Tab > Profile & Section Views > Create Profile View

i‘iaf Profile View x] _-'= '__f‘ ¥
z Create Profile \[’lgw |

R ‘/‘ti' Create Multiple Profile Views

l 3:;-’ Project Obyects To Profile View

1. Select alignment CthE

[o Warning: It is important to confirm the correct alignment has been selected. ]

-‘f Tip: If there is any doubt about which alignment you are dealing with use the
[Select from Screen)icon.

2. [Next 3

3. User specified range:
A. Start: 1100
B. End: 1500
. for Profile View Height tab.
. for Profile Display Options tab.
A. Scroll over to the labels and make sure that both profiles are set to _No labels.
. for Data Bands tab.
A. For Elevation Right(Proposed), set Profile 1 and Profile 2 to Exist-Surface-20.000
(1).
7. [Create Profile Viev@.
8. Click where the lower left corner of the entire profile view should be located, above the
original profile view.

[Salar

[e)]

o Warning: When a User Defined station profile view is placed, you are selecting
where the origin of the view grid is, even if the visible grid does not begin for sev-
eral stations. This can make the view appear shifted too far right. Place the views
accordingly.

Profile properties and styles
Last updated: 2018-02-09

Total video time: 7:16

Profile styles
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Profile properties and styles

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-prprtis-styl-01.mp4 2:28

Change profile style for existing surface profile

1. Select CthE-Exist profile.

2. Context ribbon > Modify Profile > Profile Properties > Information tab
A. Object Style: PROF Proposed
B. |Appl
C. (oK

3. [Esc

4. Select CthE-EXxist profile.

5. Context ribbon > Modify Profile > Profile Properties > Information tab
A. Object Style: RDWY Lane Edge
B. |Appl
C. (oK

6. [Esc

Change profile style for design profile

1. Select CthE profile.

2. Context ribbon > Modify Profile > Profile Properties > Information tab
A. Object Style: PROF Ditch Flow Line
B. |Appl
C. (oK

3. |Esc

Profile properties - Profile Data tab

prfl-prprtis-styl-02.mp4 1:42

Select the CthE profile
Context ribbon > Modify Profile > Profile Properties > Information tab.

1. Name
2. Description
3. Object style

Profile Data tab
1. Statistics of the profile

Profile properties - Design Criteria tab
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Profile view properties

prfl-prprtis-styl-03.mp4 1:14

Profile properties dialog > Design Criteria tab

1. Check Use Criteria Based Design

2. @ellipsis button E’

A. Select _WisDOT Design Criteria 2009.xml

B. [Open

3. Minimum K Table > Value field drop down: WisDOT Standard - Desirable Category 1

Profile properties - Profile Locking tab

prfl-prprtis-styl-04.mp4 1:52

Profile properties dialog > Profiles Locking tab

1. Select the Anchor profile geometry points to alignment geometry points
2. Select Modify affected entities
3. Select Notify which entities are affected

4. oK

Profile view properties
Last updated: 2018-02-12

Total video time: 10:45

Open profile view properties

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-vu-prprtis-01.mp4 1:58

Prospector Tab>Alignments>CthE>Profile Views
Right-Click on profile view PV-(1) and select Properties.
Cancel out of the dialogue box.

Left-Click on the grid.

Expand Profile View Properties.
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Profile view properties

DA
I
Profile View

Properties i

Select Profile View Properties.

F -
I Profile View Properties
il i

Information tab

prfl-vu-prprtis-02.mp4 1:08

The name of the Profile is edited.
Description Field allows you to create a small description of the profile.

Optic Style controls how the grid is displayed and the band information is presented at the bot-
tom.

Station tab

prfl-vu-prprtis-03.mp4 1:21

The Station tab is how long the view is gonig to be covering our profile.
Shows us the Alignment Name.

e Is not editable.
Allows us to adjust the Station range.

o The Automatic feature covers the entire length of the alignment.
o The User specified range allows us to select which portion of the alignment we are deal-
ing with.

Elevation tab

prfl-vu-prprtis-04.mp4 2:52

The elevation tab allows us to work in the elevation of the grid.
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Profile layout tools

The Automatic feature goes from the lowest height to the highest height for the entire length of
our profile.

The User specified range allows for us to set what heights we would like the grid to show.
The Split profile view is used when you have requirements on size.

o The Automatic will detect where the paper ends and should auto cut it for you.
o Manual is used for selecting where you want the adjustments to take place.

Profiles tab

prfl-vu-prprtis-05.mp4 1:46

The Profiles tab shows us what profiles are used in the view and allows for features of them to
be edited.

o The Draw tab controls which Profiles are shown in the view.

e The Clip Grid is used to clip the grid at one of the profiles.

o The Split At is for when using automatic split view which then splits at the first major,
minor, or exact station of the assigned profile.

Bands and Hatch tabs

prfl-vu-prprtis-06.mp4 1:40

The Bands tab displays all the band information that will be displaying at the bottom of the grid.

The Hatch Tab is used for cutting or adding material in the space between the existing and pro-
posed.

Profile layout tools
Last updated: 2018-01-30

Total video time: 9:36

Profile layout by tangent

prfl-lyout-tl-01.mp4 3:37
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Profile layout tools

1. Layout toolbar > Draw Tangents > Curve Settings
Draw Tangents

Draw Tangents With Curves
Curve Settings... p)

Convert Free Curve ( Through Point )

2. oK

3. Layout toolbar > Draw Tangents > Draw Tangents with Curves

Draw Tangents

Draw Tangents With C@

Curve Settings...

Convert Free Curve ( Through Point )

A. right-click Endpoint.

B. Snap to beginning point of existing profile.

o Warning: Make sure you are snapping to the point you intend. Exist-
ing profiles have many small line slopes, and itis easy to snap to an
incorrect point

C. Left-click a point to the east, and above the existing profile.
D. Left-click a point to the east, and below the existing profile.
E. Right-click to end profile creation.

Profile layout tool Add/Delete PI

prfl-lyout-tl-02.mp4 1:23

1. Layout toolbar > Draw Tangents > Draw Tangents

Draw Tangents >
Draw Tangents With Curves

Curve Settings...

Convert Free Curve ( Through Point )

A right-click Endpoint.

B. Snap to end of CthE-Prop profile.
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Profile layout tools

C. Left-click a point to the east, and above the existing profile.
D. Left-click a point to the east, and below the existing profile.
2. Layout toolbar > Insert a Pl point

2
h''d

A. Left-click a point below the CthE-Prop profile, in the middle of a profile slope.
B. Right-click to end PI point creation.
3. Layout toolbar > Delete Pl point.

%

A. Left-click near the PI point that was recently added.

Profile layout tool by data

prfl-lyout-tlI-03.mp4 2:03

1. Close the layout toolbar by clicking the X in the top right.
2. Home > Create Design > Profile > Profile Creation Tools.

i,
L3

v Profile Creation Tools

™,

3. Select on the profile view grid.

A. Name: CthE-Prop-Data

B. [OK

4. Layout toolbar > Insert PVIs - Tabular.

A. Select Parabolic Curve

Station Elevation Curve Len
1000 890 0
1200 897 200
1400 890 0

B. 0K

Profile layout tool copy design
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prfl-lyout-tl-04.mp4 2:33

1. Layout toolbar > Copy Profile.

¥

A. PVI Range: All
B. Destination profile options: Create new profile

Source profie information PVT Range
o i al
CthE
_) Station range
Style: 2l
PROF Proncsed Start: End

Destnation profie options
() Qverwrite existing prafile: CthE-Frop

& Create new profie Overwiite al oroperiies

C &8
2. to release selected profile.
3. Select the proposed profile.

4. In the Selection cycling dialog select the top of the profiles listed.

=

Layout toolbar > Raise/Lower PVI.

b4

+

A. Elevation change: -6
B. PVI Range: All

c. oy

Select CthE (Copy) profile.

2.
3. |Delete

Profile lines and curves
Last updated: 2018-02-09

Total video time: 7:36

Create profiles with lines

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-lin-crv-01.mp4 2:48

Profile lines and curves
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Profile lines and curves

1. Home tab > Create Design > Profile > Profile Creation Tools

n

Profile Creation Tools

A. Select on the profile view grid.
B. Name: CthE-Prop-2
c. oK
2. Layout toolbar > Lines > Fixed Tangent (Two Points)

SN A g o | 2

¥ Fixed Tangent { Two points )

o4 Fixed [angent - best Hit

_/"F Flrat Tanmnant { Thranah anint

. right-click Endpoint.

. Snap to the end of the existing profile.

Click a point to the east, along the existing profile.
D. Right-click to end the line creation.

3. Layout toolbar > Lines > Fixed Tangent (Two Points).
A. Click two points along the existing profile line.
B. Right-click to end the line creation.

O w >

Create profiles with curves

prfl-lin-crv-02.mp4 4:48

1. Layout toolbar > Curves > Free Curves > Free Vertical Curve (Parabola).
Free Vertical Curve ( Parabola )

A. Select the incoming slope tangent.
B. In Selection Cycling dialog select the top profile.

Y Selection

[ ] Profile
] Profile

MNone

C. Select the outgoing slope tangent.
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D.

E.
F.

Create design profile

In Selection Cycling dialog select the top profile.

Y Selection

[ ] Profile
[] Profile

MNone

R
1000

2. Layout toolbar > Curves > Floating Curves > Floating Vertical Curve (Parameter,
through point).

A.

B.
C.
D.

Select the incoming slope tangent.

Click a point to the east that completes the curve.

If the point you want to select creates a red X image there is not enough room to
mathematically complete the curve.

3. Layout toolbar > Lines > Floating Lines > Floating Tangent (Through point).

A.
B
C.
D

E.

Select the curve entity at the end of the design.

. The line will always be tangent to the curve.

Click a point to the east near the end of the exiting profile.

. If the point you want to select creates a red X image there is not enough room to

mathematically complete the line tangent to the curve.
Right-click to end the line creation.

4. Layout toolbar > Curves > Fixed Curves > Fixed Vertical Curve (Three point).

A.

mmOO®

This curve will not be tangent to the entities you snap it to.

right-click Endpoint.

Snap to the end of the CthE_Prop-2 profile.

Click a second point to the east that represents the mid-point of a 3-point curve.
Click a point to the east that represents the endpoint of the 3-point curve.
Right-click to end the curve creation.

Create design profile

Last updated: 2018-02-09

Total video time: 9:00

Create design profile

Exercise files: prfl-data-c3d16.zip
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Create design profile

Start with prfl-01.dwg

prfl-creat-dsn-01.mp4 3:59

1. Home Tab > Create Design > Profile > Profile Creation Tools

[ 2, S

Profile Creabion Tools

Select profile view grid.
Select the grid lines, or any grid label (anything but the profile data itself).
Name: CthE-Prop
General tab
A. Profile style: PROF Proposed
B. Profile layer: P_PROF_CthE-Prop
C. Profile label set: WisDOT Standard

ke wnN

Generdl | Design Criteria |

Profile style:

N PROF Prposed v B |
Profile layer:
[0 PROF_Cthe-£rop | &
Profie label set:
4 WsDOT Standard v B R

6. Design Criteria tab
A. Use criteria-based design: Checked
B. Use design criteria file: _WisDOT Design Criteria 2009
C. Default criteria: WisDOT Standard - Desirable Category 1
D. Use criteria-based design: Unchecked
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Create design profile

E. (0K

General | Design Criteria

IUse criteria-based design
Use design criteria file

Default criteria:

Property Value

Minimum K Table WisDOT Standard - Desirable. ..
Ise design check set

[ Standard v ([

Create design profile transparent tools

prfl-creat-dsn-02.mp4 5:01

1. Home > Create Design > Profile > Profile Creation Tools.
A. Select the profile view grid
B. Name the profile CthE-Prop-Trans
C. Inthe layout toolbar select the [Draw Tangents > Draw Ta ngents]

W ¢ Draw Tangents
%  Draw Tangents With Curves

“§  Curve Settings...
4  Convert Free Curve ( Through Point )

D. right-click Endpoint snap.
E. Snap to end of existing profile.

F. CIick[ProfiIe Station EIevation] transparent command LL
I. Select the profile view grid.
. 1375
lll. Left-click a point above the existing profile.
-

G. Click the [Profile Grade Station] transparent command e

I. =5 [Enter]
Il. 2040
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Edit design profile

H. CI|ck the [Profile Grade Stationtransparent command a

Enter
||. 904

I. Click the [Profile Grade Length] transparent command

2

I}
Edit design profile
Last updated: 2018-02-12
Total video time: 11:10

Edit design profile with grip points

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-edit-dsn-01.mp4 2:37

Endpoint grip point

Select CthE profile.

Left-click the grip point at the end of CtE.

right-click.

Select Endpoint.

Snap the end point snap to the end of the CthE-Exist profile.

ukhwnNneE

Midpoint grip point

1. Select the square grip point in the middle of the last slope of the CthE profile.

2. Move the grip point.

3. [Esg

Curve length grip points

1. Select the circular grip point at the beginning of the last curve.
2. Drag it to the right to shorten the length of the curve.

Page: 441

Published on: 2/21/2018


http://www.c3dkb.dot.wi.gov/data/prfl/prfl-data-c3d16.zip
http://http//www.c3dkb.dot.wi.gov/video/prfl/prfl-edit-dsn-01.mp4

Edit design profile

Curve radius grip point

1. Select the circular grip point in the middle of the last curve.
2. Move the grip point up and down to graphically change the radius of the curve.
3. [Esc

PVl grip points
PVI adjusting incoming and outgoing slopes

1. Grab the triangle grip point that points straight up.
2. Move it up and down, left and right to move the PVI point.
3. |Esc|

PVI maintain one slope

1. Select the triangular grip point that points to the right.
2. Move the grip point left and right to adjust the PVI while holding the incoming tangent.

3. [Esg

Edit design profile through toolbar edits

prfl-edit-dsn-02.mp4 2:14

1. Select the CthE profile.
2. Context ribbon > Modify panel > Geometry Editor.

2

~ Geometry
Editor

Profile Layout Tools - CthE-Prop-BestFit
W GRSy LB WE S f R OB E SR

Select a command from the layout tools PVl based

3. |Insert PVI|

Profile Layout Tools - CthE-Prop-BestFit
wel WGP Sy LAY E |4 L 5 0B EH Qe

Select a command from the layout tools PV| based

<o
#
B

4. Click near the middle slope line.

5. points.
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Edit design profile

Profile Layout Toals - CthE-Prop-BestFit
K Sremvy AR E |y KR OB E K

from the layout tools PV| based

Select a command

6. Click near the PVI point that was just added.

Profile Layout Tools - CthE-Prop-BestFit
W FYRWNS Ay AW E | S KK

Select a command trom the layout tools PVI based

8. Select near the sag curve PVI point.
9. Left-click a new point to the right of the original PVI location.
10. @to end command.

Delete design profile entities

prfl-edit-dsn-03.mp4 1:08

1. Select the CthE profile.
2. Context ribbon > Modify Profile > Geometry Editor

2

- Geometry
Editor

3. Select the |Delete Entity|icon.

Profile Layout Toals - CthE-Prop-BestFit
W F W Sy LY | Sy K K g

Select a command from the layout tools PV| based

4. Select the last tangent line.
Left-click on the curve attached to the last tangent line.
6. Inthe toolbar select the icon.

o

Profile Layout Tools - CthE-Prop-BestFit
W UK Srmvr LAWY E |4 ¥ K4 oz

Select a command from the layout tools PVl based
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Edit design profile

Edit design profile by data grid

prfl-edit-dsn-04.mp4 m:ss

In the toolbar select [Profile Grid VieM.

Profile Layout Tools - CthE-Prop-BestFit

PR %
Yv XY S L|BYR | ~ § Loy B '<m>

Select a command from the layout tools PVl based

In the third entity row make the following changes:

Variable Value

Station 2097
Elevation 895
Grade In -2.5

Grade Out 3
Profile Curve Length 500

KValue 20
Curve radius 8000

Click the X in the title bar to close the Profile Grid View panorama.

Edit design profile by parameter grid

prfl-edit-dsn-05.mp4 2:21

Select the [Select PVI|icon.

LE:F ﬂh
Profile Layout Tools - CthE-Prop-BestFit b B9 b
Wy WwHR¥ Sy 40| 2YE ||l A DR E| Qe
Select a command from the layout tools PV| based

Select near the PVI at the sag curve.
In the dialog make the following changes:
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Profile labels

Variable Value

Grade In -2.5
Grade Out 3
PVI Station 2079
PVI Elevation 899
Profile Curve Length 400
Low Point Elevation 902
Curve radius 1500
K Value 74

Click the X in the upper right of the dialog.
Esc

Profile labels

Last updated: 2018-02-09

Total video time: 4:36

Profile Label sets

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-1bl-01.mp4 1:55

1. Select the profile view grid.
2. Context ribbon > Labels > Edit Profile Labels
A. Select the CthE profile data inside the profile view grid.

%

Edit Profile
Labels
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B. [Import Label Seﬁ
I. Select the WisDOT Standard [ALI DESC]+00 set.

I
c. oK
[Esq

. Select the profile view grid.
. Context ribbon > Labels > Edit Profile Labels
. Select the CthE profile data inside the profile view grid.
A. [Import Label Seﬂ.
I. Select the WisDOT Standard set.

. @n. oK

Profile View labels

o u AW

prfl-lbl-02.mp4 1:35

1. Select the profile view grid.

2. Context ribbon > Labels > Add View Labels > Station Elevation.

A. 1265 [nter)

B. 912.65 Entes

C. Esd

3. Select the profile view grid.

4. Context ribbon > Labels > Add View Labels > Depth.
A. Select a point inside the profile view grid.
B. Select a second point inside the profile view grid.
C. [Esc

Removing profile labels

prfl-Ibl-03.mp4 1:06

1. Select one of the labels that needs to be removed.
2. Context ribbon > Modify > Edit Label Group

%

Edit Label Group

A. [Import Label Seﬂ
B. Select _No Labels
C.

3. oK

Profile labels
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Create best fit profile

Create best fit profile
Last updated: 2018-02-12
Total video time: 11:02

Create best fit profile (part 1)

Exercise files: prfl-data-c3d16.zip

Start with prfl-01.dwg

prfl-creat-best-fit-01.mp4 3:59

o Warning: The Best Fit alignment creation tool often doesn't work for creating pro-
file design for WisDOT projects. The following is a work flow to create a best fit pro-
file while using tools that are more appropriate for WisDOT design needs.

1. Home Tab>Create Design Panel > Profile Dropdown > Profile Creation Tools
f Profile '[i} &f Assembly =

" Create Surface Profile

%
"« Profile Creation Tools

e
22" Create Best Fit Profile

B, . .. _

A. Left click Profile View Grid
B. In the Create Profile dialog box:
1. Name: CthE-Prop-Best Fit
2. Click[(0K
2. On the Profile Layout Tools toolbar
A. Profile Layout Tools toolbar > Draw Tangents dropdown > Draw Tangents

Profile Layout Tools - CthE-Prop-BeestHi
WK S A

“#’ ¥ Draw Tangents I

| Draw Tangents With Curves

L“'ﬁ Curve Settings...

o Convert Free Curve ( Through Point )

B. [Shift+Right CIicIﬂ>Endpoint Snap
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Create best fit profile

Select endpoint of CthE-Exist profile by [Left Clic

Left clicklon location of next PVI
Left Click|to select an endpoint PVI
Right click to end the command

@ mmoo

Adjust tangents with Arrow Grips

3. Profile Layout Tools toolbar>Curve Dropdown>More Free Vertical Curves>Free Ver-

tical Parabola (PVI based)

Layout Tools - CthE-Prop-Best Fit

%K S ER A SYE |4 $ A OD B
igent ( Two points) | ,* Fixed Vertical Curve ( Three points )

More Fixed Vertical Curves b

Frved Vertical Curve - Best Fit

Floating Vertical Curve [ Parameter, through point

Floating Vertical Curve ( Through point, grade )

Floating Vertical Curve - Best Fit

Free Vertical Curve™Circular )

Maore Free Vertical Curves b

o _WF_ At _ W~ L [ o N

Left click near PVI

Type K

Click [Enter]

Type 45

Click [Enter

. Click|[Enter|to exit the command

A.
B.
C.
D.
E.
F

4. Use the grip points to further edit the profile geometry

5.

A. Input Type: Surface Profile
B. Surface profile: CthE-Exist
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Create best fit profile

C. Profile name: CthE-Prop-BestFit
0. o
6. Check the regression graph against the created profile.

Create best fit profile (part 2)

prfl-creat-best-fit-02.mp4 03:41

o Warning: The Best Fit alignment creation tool has been deemed incorrect for cre-
ating profile design for WisDOT projects. The following is a work flow to create a
best fit profile while using tools that are more appropriate for WisDOT design
needs.

1. Profile Layout Tools toolbar>Draw Tangents dropdown>Draw Tangents

= 2
""" Profile Creation Tools

2. Profile Layout Tools toolbar>Line Command>Fixed Tangent (Two points)

file Layout Tools - CthE-Prop-Best Fit
- G YN e S Al W R | 4> § A o5
PVI base

rent command: Add /" (4 Fored Tangent | Two points )
;:;/a Fixed Tangent - Best Fit

#.  Float Tangent ( Through paint )
‘:f_’ Float Tangent - Best Fit

%  Free Tangent

Left clicklthe desired start point of the tangent
Left click the desired endpoint of the tangent
Left click| the desired start point of the 2nd tangent
Left click the desired endpoint of the 2nd tangent
Left clickl the desired start point of the 3rd tangent
Shift+Right cIicI§>Endpoint snap
Select the endpoint of the CthE-Exist profile
H. Click|Esclto end command
4. Profile Layout Tools toolbar>Curve Tool>Free Vertical Curve (Parabola)

A.
B.
C.
D.
E.
F.
G.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

© 0 ~Now;

Free Vertical Curve ( Parabola )

&2 Floating Vertical Curve - Best Fit
5
ot

i
Maore Free Vertical Curves

Left Clickl on Incoming line
Left Clickj on Outgoing line
Enter the "K" value of 175

=

Free Veroical Lurve | Circular |

Profile Layout Tools toolbar>Delete Segment

i

Left CIicE on segment to be deleted |Enter

Create best fit profile

Profile Layout Tools toolbar>Curve Tool>Free Vertical Curve (Parabola)

Left Click| to select the incoming line

Left Click| to select the outgoing line
Enter|to accept default "K" value of 36.7
Right Click|to end command

Left Clickl on curve to select it

Profile Layout Tools toolbar>Select PVI

B
Left Click near PVI point

In the Profile Layout Parameters dialog box enter a new "K" value of
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Create best fit profile

Profile Layout Parameters - CthE- L‘g& -
[Lafnut Parameters: BN
Parameler Value
El General |
N |
Headight Distance 348026
El Geomelry
Profiie Curve Length 408717
Low Pont Station 20479 68
Low Ponl Hevation 500.861'
Curve Radus ZaOCL O

20.

21. Close the Profile Layout Parameters dialog, Close the Profile Layout Tools toolbar

Create best fit profile (part 3)

prfl-creat-best-fit-03.mp4 03:23

o Warning: The Best Fit alignment creation tool has been deemed incorrect for cre-
ating profile design for WisDOT projects. The following is a work flow to create a
best fit profile while using tools that are more appropriate for WisDOT design
needs.

1. Left Click on CthE-Exist
2. Contextual Ribbon>Profile Properties
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Create best fit profile

Profile
Properties

3. Profile Properties Dialog Box>Profile Data Tab

Information | Profile Data 1Design Criteria |

Mame Description  Type Data Sou... Offset Update ... Layer

CthE-Exist | W Exist 0.000  [Dynami v |

_|D§nami|: &

A. Update Method, change to Static
B. Click[0K
4. Contextual Ribbon>Geometry Editor

5. Profile Layout Tools toolbar>Copy Profile

Click 0K

Click

Select CthE-Exist

Contextual Ribbon>Profile Properties>Profile Properties Dialog box>Profile Data Tab
A. Update Method, change to Dynamic

B. Click[0K

A. Contextual Ribbon>Profile Properties>Profile Properties Dialog Box>In-
formation Tab
B. Change name [CthE-Prop-Best Fiﬂ
C. Click[oK
10. Select CthE-Exist [Copy]
11. Profile Layoout Tools toolbar>Delete PVI

Lo~

%

12. Left Click to remove PVIs

13. Click[Esg
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Roadway design
Subassemblies and assemblies
Subassembly elements

Last updated: 2018-02-14

Total video time: 04:56

Subassembly elements

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-elemnt-01.mp4 04:56

1. Hover over subassemblies to highlight

Roadway design
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Subassemblies and assemblies

2. Point Codes

o Hover over point codes for more information

“

':.tuh..-hﬂ-‘lnlrlf - Point

MName CGOBasic

L.'._. cr |-:‘_: ROR _".‘-":":""H'l_.
Code Set Style

Point Codes

3. Links

e Hover over links for more information

Subassembly - Link

Name CGBasic

Layer F_CRDR_Aszsembily

Code Set Style CRDR Proposed

Link Codes [op, Curb

4. Shape codes

o |Left Click Ion CGBasic

o Contextual Ribbon>Subassembly Properties>Subassembly Properties dialog
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Subassemblies and assemblies

box>Codes tab

A Subassembly Properties - CGBasic

Tnformation | Parameters  Codes |

Code set style (from assembly):

L1 CROR Proposed ™~
Name Description  Style Label Style Render Nl:
£ =4 Link
¥ Iil Point
I~y Shape
L_': Cmb CRDR Prop... <none> rf;a

Subassembly parameters
Last updated: 2018-02-14
Total video time: 04:56

Subassembly parameters

sa-sub-prmtr-01.mp4 04:56

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-prmtr-01.mp4 04:56

1. WisDOT Design tab > Palettes On/Off > Assemblies & Subassemblies > WisDOT & Civil
Imperial
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Subassemblies and assemblies

Autodesk AutoCAD Cwil 30 2016

A Swap Parts List Styles " z

& i l“.
k: Swap Pipe Network Part DOT  |Subassembly

ke Pipe Network Sump Adjust & Civil Imperial|  Help

Assemblies & Subassemblies

2. Select the Lanes & Shoulders tab of the Tool palette
3. |Left Clickl on LnExtendBase

WasDOT - LANES & SHOULDERS

-E- \- L-n xgﬂﬂ _“’

% ShidG LnExtendBase

LANES...

.. | BARRI

4. Scroll down in the Properties Panel
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x

ps
ds

No selection

ADVANCED

Parameters
Side Right
Inside Basel thickness [Output] 1,000
Inside Base2 thickness [Output] 0.000
Inside psvement thickness [Qutput]  0.373
Inside subgrade depth [Output] 1375
Inside Subbase thickness [Qutpur]  0.000
Offset of edge of lane [Output) 12.000
Lane width [Output] 12.00D

Outside Basel thickness [Output] 1.000
Outside BaseZ thickness [Output] 0.000
Qutside pavemnent thickness [Outp.,, 0.275
Qutside subgrade depth [Output] 1.273
Outside Subbase thickness [Output]  0.000
Pavement slope [Output] -0.020

5. Make necessary changes to subassembly parameters

o

7. Esc

Left Clickjon Assembly marker

Corridor targets in subassemblies

Last updated: 2018-02-14

Total video time: 03:00

Corridor targets in subassemblies

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-crdr-trgt-01.mp4 03:00

Subbassembly target types

o Horizontal targets

o Vertical targets
o Surface targets

R

Subassemblies and assemblies

| @+ 4
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Subassemblies and assemblies

To view the default parameters for a subassembly

1. |Left Clicg to select subassembly
2. Contextual ribbon > subassembly Properties

3. Subassembly properties dialog box > parameters tab

A Subassembly Properties anExtendBaSE
;Infmmam Parameters ]Cndes |
Input vaues: Dem me
value Name Defaudt Input Value A | NET
Right NET Class Name:
12.000 Subassembly,LAEx!
4,500° MNET Assembly Nami
4.500° C:\ProgramData\Ai
12.000"
0.000"
0.000° -
Cutput values:
Value Name Output Vaue "

Inside Base 1 thickness [Output] 1,000
Inside Base2 thidness [Output] 0,000
Inside pavement thidaness [Out... 0.375
Inside subgrade depth [Output]  1.375
Inside Subbase thices=ss [Culput] 0.000
Offset of edee of lane [Outout] 12,000

AutoDesk and WisDOT subassemblies
Last updated: 2018-02-14
Total video time: 02:59

Autodesk and WisDOT subassemblies

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-adsk-wisdot-01.mp4 02:59

There are 2 set of subassemblies in the WisDOT template files

Autodesk subassemblies and WisDOT provided subassemblies
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Subassemblies and assemblies

To access subassemblies

1. Ribbon>WisDOT Design tab>Tools panel>Palettes ON/OFF

A
[ T
TR T ] L

?“ ﬁ Jw Superelevation
) L ot Extract Corridor
Palettes | WisDOT Support | Startup

ONAMSFF & Training Templates | M Alignment Bear

Tools « a | Startup
Start e x G
TOOLSPACE
La & O 7]
Active Drawing View w

[
1 — 1 =

2. Ribbon>WisDOT Desgn tab>Assemblies & Subassemblies panel>WisDOT & Civil Imper-
ial

yles
wk Part
WisDOT Subassembly Autodesk Beam Intersection My
np Adjust Civil Imperial Help Palettes | Guard  Blocks Palette
WisDOT SubAssembly and Assembly palettes User Palett

WisDOT custom subassemblies and assemblies paletie

‘mm Wis-A-Sub-Assemblies

Press F1 for more help
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Subassemblies and assemblies

3. |Left Clickl on the bottom of the tabs on the tool palette

WisDOT Subassemblies are ALL CAPS

Do not mix WisDOT and Autodesk Lanes and Shoulders subassemblies
Subassemblies that superelevate

Last updated: 2018-02-14

Total video time: 03:47

Subassemblies that superelevate

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-supr-01.mp4 03:47

To view or modify the superelevation function of a subassembly
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1. |Left CIicE on Subassembly

Subassemblies and assemblies

2. Contextual ribbon > Subassembly Properties > Subassembly properties dialog box >

Parameters tab

»

Infarmation P Itndes]

Inpit vaues: ;

Subassembly Properties - LnExtendBase

Value Mame
Tt
ane width
tarked Point
Inside pavement thadmess
tade pavement thidoess
Basel thidmess
!ﬂas:? thickneas
ﬁubﬂase thickness

Defined from:
Defaut Inout Yalue i
Right MNET Class Name:
12.000 Subassembly LrExtendSase
Markedoint
4,500° JMET Assambiy Mame:
4,500" C:\ProgramData\Autodesky
12.000"
0.000"
0,000" L

o Scroll down to superelevation data field

o |Left Clicklin field to access Pick Default Value dialog box

=ae WU

QIS ASSEMDY MName:

“W Sl s smrmme - iﬁmumdﬂl
| Pick Default Value “ '
n
h I |
Folow pavement = v |
|Use ingde lane SE ey

|Lrse putside lane SE
{Use insde shoulder SE
{se outside shoulder 52

. lse opposite inside shoulder 58 x -1

!Usc opposte inside lane 58 x -1
1lise opposite outside lane SE x -1

Use o

i 1
o A e

g sgcfioed

te gutside shoulder SE x -1

1 M

o Select desired value

o

Superelevation fields vary from subassembly to subassembly. Check parameters carefully and

thoroughly.

Conditional subassemblies
Last updated: 2018-02-14
Total video time: 06:11

Conditional subassemblies Cut/fill targets
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Subassemblies and assemblies

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-cndtnl-01.mp4 03:25

To access default conditional subassemblies
1. Ribbon > WisDOT Design tab > Palettes ON/OFF

rlle""H e e T '|‘|.;5u"~.|:'jﬁ!l}
Hios Insert - neotese Moy Al

u Q{ ﬁ o Superelevatn
packls i

i M Extract Corrii
WisDOT Support | Startup

OM/OFF & Training Templates | M Alignment B
Tools ~ s | Startup
Stant CthE” M +
TOOLSPACE
La | i [?]

2. Ribbon > WisDOT Design tab > WisDOT & Civil Imperal
Al ™ TV A e e’ Sl P of e e W LA 1) Il-\H"!d ]

60 Help Add-ins RasterTook Peformance  Vehicle T

&) A B B ¥

Wi subassemnbly Autodesk Beamn Intersectior
ust | & Civil In Help Palettes | Guard  Blocks

Assemblies & assemblies  Autodesk | Parametnic C:srgr

3. |Left Clickjon bottom of tabs in Tool Palette
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4. select Conditional

Shoulders
Medians
Curbs

Daylight
Genenc
Conditignal
Trench j%e:
Retaining Walls
Rehab

ETUP...

BEAM ...

Subassemblies and assemblies

5. |Left Clickl on ConditionalCutFill to access options for the subassembly

T mpenal Comditional Subazzemblies

| ®  Conditional CutOrfill

=< ConditionalHorizantalTarget

-
.
bt
v

o Info: The width and slope settings in the parameters of conditional subassemblies

has no effect on the design. Itis purely a visual reference.

Conditional subassemblies Horizontal targets
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Subassemblies and assemblies

sa-sub-cndtnl-02.mp4 02:46

Left Click on ConditionalHorizontalTarget to access options for the assembly.

mpenal Conditional Subassemblies |

LEGAC..

- Conditional CutOiFill

SETUR..

\Bw N Qb

=3 ConditionalHori [Target

AL AT

o Info: The width and slope settings in the parameters of conditional subassemblies
has no effect on the design. Itis purely a visual reference.

Subassembly help files
Last updated: 2018-02-14
Total video time: 04:42

Subassembly help files

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-sub-hlp-01.mp4 04:42

To access the subassembly help files

1. Navigate to desired subassembly in Tool Palette

2. [Right Click| on subassembly
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Subassemblies and assemblies

3. SelectM

sl x
_— mpena il b blie T
S -
E KOS Apply Teal Properies to Subassembly
P Crof Copy
2 Specify Image...
= = Lan i ik
Refresh Image
7 M i
5 'Lan el
e Set Image from Selection...
-t 'Lan Properbies...
o # LanelRsidesn Eiﬂi?&ﬂrﬁ-ﬁiiﬁuﬂduﬁ I
< Y

Addituionally to access WisDOT subassembly help files

1. Ribbon > WisDOT Design tab > Subassembly Help
\utodesk 360 Help  Add-ins  Raster Tooks  Performance  Vehicle Tracking  Express Teols

A B B <

rwork Pan i ¥
WisDOT Subassembly | Autedesk Beam Intersection Ity
Sump Adjust | & Civil Iimpena Palettes | Guard Blocks Palette

WisDOT Subassembly & Assembly Help

I Opens WisDOT Subassembly & Assemblies Help Document

Assernblies & 57

; SHOWWISSUBHELF

Press F1 for more help

-

Assembly basics
Last updated: 2018-02-14
Total video time: 11:42

Assembly basics

Exercise files: sub-asmbly-data-c3d16.zip
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Subassemblies and assemblies

Start with CthE.dwg

sa-asmbly-basc-01.mp4 02:04

Create assembly

sa-asmbly-basc-02.mp4 03:39

1. Home tab of ribbon > Create Design panel > Assembly drop down > Create Assembly

b Autodesk AutoCAD Civil 3

iew Manage Output Survey Autodesk360 Help  Add-ins
- Alignment - 'E Intersections - ng Profile View ~ o R 4

« %% Profile - ag Assembly = -_I:? Sample Lines }Z -

- :H’.tr ~
[5 Create Assembly
’ E] L} B Section Views Dre
| |4 R

il Add Assembly Offset

Name: CthE-10+00 to 25+00
Assembly Type: Other

Assembly Style: WisDOT Standard
Code set style: CRDR Proposed

B
M Canidor

Create Design ~

sction Views iJ- C

Sowm>
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Subassemblies and assemblies

4
|

Create Assembly
Name:
CthE-10400 to 25+00]

Description: LE

Assembly Type:

Other

Azsembly style:

iy WisDOT Standard
Code set style:

::E‘.': CRDR Proposed

Assembly laver:
P_CRDR_Assembly CthE-10+00 to 25400

Qi Cancel Help

E. [oK
2. |Left Click{to place assembly

3. Double check label

Connect subassemblies to assembly

sa-asmbly-basc-03.mp4 02:59

Ribbon > WisDOT Design tab > Palettes ON/OFF > WisDOT & Civil Imperial

1. LANES tab of TOOL PALETTE

2. |Left clickl LnExtendBase
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Subassemblies and assemblies

: x
L WisDOT - LANES & SHOULDERS b
=
3 X
: &= LnEgtendBase
=
". |L E ‘ dB | mane
i, | LnExtendBase | =3
s by
<1 !
o A
3. PROPERTIES panel
i. Lane width: 15
f |# Outside subgrade depth [Output] 1375 | ——— -
lSu.pp: Outside Subbiase thickness [Output]  0.000 '%‘.. - e f:..f:sDGT.
||.||-'.J ngment 5|0pg [Output] - Ic K ump h.JlI g & Cinl Impe
Subgrade Imprevement thickness.. 0.000 Assemblies

Subgrade slope [Output] -0.020
Inside base extension width [Outp... 0.000
Outside base extension width [Out,,, 0.000

Lane wadth

Marked Point tarkedP oint
Inside pavernent thickness 4.500"
Outside pavement thickness 4,500

Basel thickness 12.000"

on Assembly marker
eft clickl on ShldGeneric

o

E

m x

Lﬁ' WisDOT - LANES & SHOULDERS e

3 2
. &= LnttendBase

b

y&

Y ShtI}them:

. - | ShldGeneric

6. |Left clicklon appropriate marker

 Faly

o
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Subassemblies and assemblies

7. Select the DAYLIGHT tab of the tool palette

8. |Left Click| DaylightProfileControlled subassembly

: X

= WAsDOT - DAYLIGHTS & SLOPES T

S %
=] D3 ightProfileControlled

= (e

1 —— o
< CutFillP rofill DaylightProfileControlled r'_

v

g %o MedianDitchoiBerm N

= -

= H Overburden i

9. |Left clickl on appropriate marker
10. [Right clickjand select
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Subassemblies and assemblies

E#ﬁfci

g
Insert
Replace

Detached

o
7  Pan

Naming subassemblies in an assembly

sa-asmbly-basc-04.mp4 01:36

1. [Left CIicE on subassembly

2. Contextual ribbon > Modify Subassembly panel > Subassembly Properties

lome Insert Annotate Modify Analyze View Manage Output Surv

rties L—[E\ B Copy IH—[!J !

t Viewer = E:..I.. L“'H'E
Subassembly Acszembly
s | I L . -
F'-'ﬂpf:ﬂif"; L Mirror ;:',: Select Sirmilar Subassemblies Properties

i t'_l-.ejﬁ { L3

‘ools * Medify Subassembly . Modify /
CthE” +
JACE
(2]
ng View v =
Q

3. Subassembly Properties dialog box > Information tab
4. Name: LnExtendBase-L-TARGETBikelLane
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Subassemblies and assemblies

A Subassembly Properties - LnExtendBase

Information [Parameters _|Cudes |

Name:
_ LrExtendSase L -TARGETSkeLane

Descnpuon:

¥ show tooltips

5. [oK

Referencing subassembly parameters

sa-asmbly-basc-05.mp4 02:24

1. |Left CIicE on Assembly Marker

2. Contextual ribbon > Modify assembly > Assembly Properties

iew  Manage Output  Survey Autodesk350 Help  Add-ins  Raster Tools

nily I[i ! gk Add Offset E [7 Tool Palette
ﬁ ".‘.nT-:HIt_]

n Assembly e el

Assembly Create
subassemblies || Properties Corridor
Modify ASambly , Launch Pad e

3. Assembly Properties dialog box > Construction tab > Iltem Window

4. to Select Left > ShldGeneric
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Subassemblies and assemblies

Assembly Properties - CthE-25+00 to 3

! i
Informaton = Construction Il:d-dé's'l
Assembly Type:
|Other v
Ttem: Input vaues:
= #n Bassline
;;-Eﬁ Right Value Name
LnExtendBase
- gy ShidGeneric Side
5[#3 Left Paved width
LnExtendBase Unpaved width
LnExtendEase-L-TARGET SkeLane Pavement thidness
Adjac=nt lane pavement |
Basel thickness
<
Output vakies:
|
5. In the Input values window, scroll down to Paved shoulder slope
6. the Use checkbox
Tnput vaues:
P ter Reference e
Value Name Defautl... =2
Use  Get Vales From
Use 3 inch aggregate No [ <nione>
Paved shoulder superelevatl... Use outsi... [ | <Noe

Unpaved shoulder supereley... Use guts...

Paved shoulder sope

Unpaved shouldsr slope -4.00%
IMethod to set shoulder fore... User defi...
<

7.
[Output]
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In the Get value from field, select LnExtendBase-L-TARGET-BikeLane.Pavement slope



Subassemblies and assemblies

Input vaues:

Parameter Reference
val... Defadtl...
Use  GetValues From
NO D =MNone
vat... Useoutsi... [ ] <Mone:
plev... Useoutsi..,  [] <Mone>
<MNone > L

<hlores >
LnExtendBase L -TARGET -BkeLane. Inside Base 1 thidness [Cutput] Y.
LnExtendBzse - -TARGET -Bkelane. Inside Base2 thideness [Output)
LnExtendBase-L-TARGET-BkelLane.Inside pavement thickness [Cutput]
|LnExtendBase L -TARGET -Bkelane. Inside subgrade depth [Cutput)
LnExtendBass4 -TARGET -Bkelane, Inside Subbass thickness [Output] =
LnExtendBase L -TARGET -BkeLane. Offset of edge of lane [Cutput)
LnExtendBase L -TARGET -BkeLane. Lane width [Output]
LnExtendBase-L-TARGET-Bielane. Qutside Base 1 tickness [Output]
LnExtendBase L -TARGET-BkeLane. Cutside Sase 2 thickness [Outout]
LnExtendBass< -TARGET-Bkelane. Oulside pavement thickness [Output]
LnExtendBase L -TARGET -BkeLane. Qutside subgrade depth [OQutput]
LnExtendBase 4 -TARGET-Bkelane, Outside smba::e thickness

LnExtendBase-L-TAKEET -BkeLane. Subgrade 'm:rmerr'-en: thidmess [Outout]
LnExtendBass- -TARGET-Bkelans. Subgrade slope [OutputJ

bl e Wi TARATT Al ccc Poatde bose sclacaoa cldil P i ol

8. (0K

Commands to change structure of subassemblies in assemblies
Last updated: 2018-02-14
Total video time: 04:53

Commands to change structure of subassemblies in assemblies

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-asmbly-sub-cmnd-01.mp4 04:53

Important to NOT use the base AutoCAD copy, mirror, or move commands with subassemblies.
Mirror

1. Select subassemblies to mirror
2. Contextual ribbon > Modify Subassemblies panel > Mirror
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Subassemblies and assemblies

I.nsert Annotate  Meodify J-lnatgze View Manage Output

E:; Capy i

" B Move o
Assembl
s l-[a—!'hhﬁ}” Propertis
. Modify Subassembly M
CthE” +
2]
] g

3. Select Assembly marker

4. [Esc
Create new assembly
1. Ribbon > Home tab > Create Design panel > Assembly > Create Assembly

\nalyze  View Manage Output Survey Autodesk 360 Help

i . . P .
arcel = -+ Alignment - 'F' Intersections - fuj Profile View -

satureLine = " Profile * :':._..Ernhn,.r * —“:.\ Sample Lines

rading » [ Conidos ‘iE;l:] Cred ¥ Assembly
Create Design ~
[ Eb Add Assembly Offset
2. Create assembly dialog > Name field
3. Type [CthE-25+00 to 35+00]

wetion Views =

B Section Views

Page: 475

Published on: 2/21/2018



Subassemblies and assemblies

1. Select lane subassembly on right side

2. Contextual Ribbon > Modify Subassemblies panel > Copy
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Subassemblies and assemblies

AL lTIH’“IIJ —!l'l]'l-'ﬁ e l"ﬂ‘l“#ﬁ- H"lr“lr Bl

i)

E’I" Move
bly K : Azzembly
5 o, Miror B8 Select Similar Subassemblies Properties
Modify Subassembly Modify
E ' +

3. |Left click on Assembly Marker

4. Window select all left side subassemblies

5. Contextual Ribbon > Modify Subassemblies panel > Copy
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Subassemblies and assemblies

_Insert ﬁa}in_tate. Madify  Analyze  View Man_age. Output  Sunv

= Coo/) g

e
'l::.i.. I-rlll

B, Mirrer
Modify Subassembl _ Modify 2

.

CthE”

(2]

¥

6. |Left Click on Assembly marker
7. |Left Click jon left side shoulder subassembly

8. Contextual Ribbon > Modify Subassemblies > Mirror
9. |Left Clicklon white edge of traveled way marker on right side lane
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Subassemblies and assemblies

Move

1. Select subassembly to move

2. Contextual Ribbon > Modify Subassemblies panel > Move
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Subassemblies and assemblies

3. |Left clickl on subassembly point marker of desired location

Copying entire assemblies
Last updated: 2018-02-14
Total video time: 03:52

Copying entire assemblies

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-asmbly-copy-01.mp4 03:52

Copy Assembly
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Subassemblies and assemblies

1. Window select entire assembly

2. Right click>Basic Modify Tools>Copy

=L@ TRl

Repeat .UNDO
Recent Input

lsolate Objtth »

Clipboard b
?—wﬁﬁ:&%’rﬁ b b4 +3+ Move
Display Order *19%, Copy
T Properties... O Rota]i"::'?
“0gQuick Select... & FErase

Annotative Object Scale | |
O

[E Object Viewer...

3. |Left Click| point of displacement

4. |Left Clickl new location below
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Subassemblies and assemblies

L]

6. to end command
Modify copied assemblies and rename

1. Select Shoulder and Daylight assemblies
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Subassemblies and assemblies

4. |Left Clicklassembly marker

5. Contextual ribbon>Modify Assembly panel>Assembly Properties>Assembly Prop-
erties dialog box>Information tab

6. Change name to CthE-25+00 to 35+00

Subacsami st | LaunchPad___

g Assembly Properties - CthE-10+00 to 25400 (2)
Information |Construction ||Codes |
?] Name: ,
.,
-8 Desaription:
¥
g
(-9
Object style
ﬁ_‘.’.'BDDT Standard ¥. ﬁ;:‘ m
G
v

7.
8. REto regenerate labels

Editing subassembly parameters in assemblies
Last updated: 2018-02-14
Total video time: 02:33

Editing subassembly parameters in assemblies

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-asmbly-edit-sub-prmtr-01.mp4 02:33

Method 1
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Subassemblies and assemblies

1. [Left CIicE on Assembly Marker
2. Contextual ribbon > Modify Assembly panel > Assembly Properties

fanage Output  Survey Autodesk360 Help

s Add Offset E’ !
£

:'jIJ,- I

Aszsemibly Create
mblies | Properties Corridor
Modify Assembly _ Lau

3. Assembly Properties dialog box > Construction tab
4. In the Items window > Baseline > RightlLeft Click| on LnExtendBase

A Assembly Properties - CthE-10+00 to 2

5t

2C
Information | Construction [Codes |
Assembly Tyoe:
D’i Other "
*- Item: Input values:
= -1-gf|l Baseline
= ri:] ; Yaue Name
ha'y 3 - ‘Sid-:
= . ohdy DayightProfieControlled Lane width
i %‘;}] L oft Marked Point
b LnExtendBase Insde pavement thidmes

5. In the Input Values window, scroll down to Lane Width
6. Change value to 20
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Subassemblies and assemblies

Input valses:

Parameter Reference .
Use  GetValue From

Value Name Default ...

<MNone =

Marked Point T A

[raide pavement thidness 4.500" <Nane>

Qutside pavement thickness  4.500" ] <xone>

Basel thickness 12.000" M <vone> v
< >

Method 2

1. |Left Clic@ on subassembly

2. Contextual ribbon > Subassembly Properties
LY B = a ot o T Y e i P-CHDR Assembly

] Properties B Copy

L Object Viewer SubaSembly B Move

5 lsolate Objects || Properties BL Mirror E) Select Similar Subassemblies
ieneral Tools » | Medify Subassembly g
" Start " Drawingl® % | CRhE* x Kt
'OOLSPACE

[ 7]

3. Subassembly Properties dialog box > Parameters tab
4. Input Values window change the Lane width value to
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Subassemblies and assemblies

A Subassembly Properties - LnExtendBase
Information  Parameters [Codes |
Input valses: Defined fror
Value Name Defauit Input Value no | NET
Side : _ JMNET Clasgs p
_&ne width 1% i
farked Point PAF P
raade pavement thidness 4,500" MET Assem
utsice pavement thickness 4,500° c-_'LPragran
sel thickness 12.000°
5
Method 3
1. |Left Click| on subassebly
2. [Right Clic
3. |Properties
Recent Input
Isolate Objects
Clipboard
Basic Modify Teols
Display Order
Subassembly Properties...
Select Similar Subassemblies
Copyto
4. In the Properties panel, scroll down to the parameters
5. Change lane width value to
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Subassemblies and assemblies

oups

ouds

nts

Lines

ents
tworks
F Netw
s

lies

fions

ime Gr

uts [C:

ints

tworks
P Metw
me Gr

6. [Esc

Place WisDOT assembly in modelspace from tool palette

PROPERTIES

i

Pavement slope [Outaut)

Subgrade Improevement thickness..

Subgrade slope [Output]

Inside base extension width [Outp...

-0.020

0.000
.00

0.000

Qutside base extension width [Out.,, 0.000

Lane wadth

Marked Point

Inside pavernent thickness
Outside pavement thickness
Basel thickness

Basel thickness

Subbase thickness

Subgrade improvement thickness
Superelevation type

Crovun location

Pavement slope

subgqrade superslevation method
Subgrade slope

Base layer slope onentabion
Inside base extension wdth
Dutside base sxtension width
IP1 or P2] Top

P2 or P1] Top

P or P4] Pavel

P4 or P3] Pavel

|P5 or Po] Basel

4.500°
4.500°
12.000°
0.000"
0.000"
0.000°
Uze outside lane...
Inside

-2.00%

Follow pavernent
-2.00%

Parallel to datum
0.000°

0.000"

Crown

ETw
Crown_Pave
ETWY Pavel
Crown_Basel

Last updated: 2018-02-14

Total video time: 01:38

Place WisDOT assemby in model space from tool palette

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-asmbly-plac-wisdot-01.mp4 01:38
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Subassemblies and assemblies

1. Ribbon>WisDOT Design tab>Tools panel>Palettes ON/OFF

|DE HE 60| Qi
Home Insert Annotate Modify Analyze View

?( cﬁ ¢ Superelevation Design M
. Jw Extract Corridor Surface |

Wish ':-lJuF ot Start

Fa]i—lﬁrj‘-;

& -Ff-'.lr"'l 9 Templates | M Alignment Bearing Tip -

3| Startup

CthE

Ca [2]

L

Active Drawang View

=-[) CthE
[ '@- Points

2. |Left Clickon BEAM GUARD ASSEMBLIES tab

‘rospector

-ASSEMEBLIES

TOOL PALETTES - ALL PALETTES

3. |Left Clicklon Beam Guard assembly
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Subassemblies and assemblies

: b4
S| WisDOT - BEAM GUARD ASSEMBLIES T
o

! E+]

: Bearn Guard
5
=
p Beam Guard

&

: Creates an assembly object.
siu
-

T
F

4. |Left Click desired location in model space
5.

Create custom assembly
Last updated: 2018-02-14
Total video time: 04:46

Create custom assembly

Exercise files: sub-asmbly-data-c3d16.zip

Start with CthE.dwg

sa-asmbly-creat-cstm-01.mp4 04:46

1. Home tab of ribbon > Create Design panel > Assembly > Create Assembly

E| Parcel ~ —% Alignment ~ ﬁ Intersections = l'i? Profi
7 Feature Line = " Profile - &R Assembly ~ - Sam

B e & Conidor Pem
# Grading B Corride [% Crcat(t?smmhl}' -

Create Design ~ B s

+
Cthe* ) -+ blﬂ Add Assembly Offset

2. Name new assembly CthE-L-ETW-12+50 to 14+25
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3.
4.
5.

6. Contextual ribbon > Modify Subassebly panel > Copy

Create Assembly

MName:

CthE-L-ETW-12450 to 14425

Wy
-
1

Descripbon: L

Assembly Type:

Cther

Assembly style:

iy WisDOT Standand
Code set shyde:

g+ CROR Proposed

Assembly layer:

P_CRDR_Assembly CthE-L-ETW-12+50 to

O Cancel

Left clicklin model space to place assembly

Select the right side lane subassembly from the assembly above

.
dQ;ﬂ,

ET=E D G ilIl

Help

Subassemblies and assemblies
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Subassemblies and assemblies

Insert  Annotate  Modify Analyze View Manage Output  Survey
E[%] Bc [% s Add

e B M

Subassembly

Copy
cls Properties i, M| G Bt S LRy e : ke 1 AT e
P s il Copies a subassembly from one assembly group to another

' h'.! -
' | mm COpySubassemblylo

'ng Press F1 for more help | Ff Video is loading...

21
7. |Left clicklon assembly marker CthE-L-ETX-12+50 to 14+25
8. |Left click| on newly copied subassembly
9. Contextual ribbon > Modify Subassembly panel > Subassemby Properties
o . e e *| \/ 2yl P.CHOR Assembly  =|~
¢ Inset Annotate Modify Analyze View Manage Output ¢
E“\ B Copy H’l
WET . Eﬂ‘ Mave
Subassendbly Assembly
ects || Properties E’.-:IL Mirror EL‘*. Select Similar Subassemblies | Properties
piw | Modify Subassembly | Mod
Drawingi~ = CthE* " +
E
[2]
e L "
10. Select the Parameters tab of Subassembly properties dialog box
11. Change the Pavement slope value t
Page: 491

Published on: 2/21/2018



LS

ra

i

Informaton Parameters |Codes

Subassemblies and assemblies

Subassembly Properties - LnExtendBase

Input values: Defined from:
Value Name Default Input Value A | NET
lSubbase thidmess 0.000° MNET Class Nan
Subgrade improvement thickness 0.000 Subassembly.
Supereevation type Lz outside lane SE
[orown locanon JNET Assembly
Pavement slope C:\ProgrambDa

ttubgrade dope
Ease layer slope orientation

Qutput values:

Subgrade superelevation method

-2.00%%:
Parall to datum v

Yaue Name

Qutpul ¥Yaue

13. Select the right side lane assembly from the assembly above
14. Contextual ribbon > Modify Subassembly > Copy

15. |Left clickon white marker of lane assembly

16. Select the right side shoulder and daylight subassemblies from the assembly above
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Subassemblies and assemblies

17. Contextual ribbon > Modify Subassembly panel > Copy

18. |Left clicklon white marker of newest lane subassembly

20. Contextual ribbon > Modify Subassembly panel > Copy
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Subassemblies and assemblies

21. |Left Clicklon assembly marker CthE-L-ETW-12+50 to 14+25

Review subassembly parameters

1. [Left cIicE on subassembly

2. Contextual ribbon > Modify Subassembly panel > Subassembly Properties

ME S & - | () 13 oF° [l P.CRDR Assembly ~|=
Home Insert Annotate Modify Analyze View Manage Output

B Copy IE[‘E&

'EE'I' Move

El Properties

G, Object Viewer {0 BN bay Assem|
g) lsolate Objects P‘ﬁpa’:ﬁié‘i. kA, Mimor B, Select Similar Subassemblies | Propent
General Tools « Maodify Subassembly !

Start Dravang!” - CthE*® : +
TOOLSPACE
La [2]

3. Parameters tab of Subassembly Propeties dialog box

Page: 494

Published on: 2/21/2018



Subassemblies and assemblies

gﬁ@

T I o =

| &

Mrsrmdmmle A
Subassembly Properties - LnExtendBase = ﬂ
Information | Parameters [Cod&s |
Irput valuss: Definad from:

Value Name Default Input Value A NET

0.000" NET Class Name:

0.000 Subassembly LnExtendBase

0.000"

Use inside lane SE JNET Assembly Name:

Cutge C:\ProgramDatalAutodesk\C3D 20 16\enul\lmpor
Pavement sope 2.00%
Subgrade superelevation method Folow pavement
Subgrade slope -2.00% v

Output values:
Value Name Cutput Valus o
Inside Base 1 thickness [Cutput] 1.000
1  0.000
wut... 0.375
Inside Subbase thickness [Output] 0.000
Dffsst l'l"-l’llJr- of lan= 1Outp it] 15.000
Lane width [Output] 15.000
Dutside Base 1 thickness [Output] 1.000 W Subassembly help:
cﬁ Cancel Apply Hep
- iy Assemblies I

o 0L 2. o D CORD, Anrmenlahs

=

Verify parameters are correct for assembly conditions

WisDOT subassemblies and superelevation (Civil 3D 2012 and beyond)

Last updated: 2015-04-21

WisDOT subassemblies and superelevation (Civil 3D 2012 and beyond)

Civil 3D 2012 provides new superelevation controls. This content explains what the new func-
tionality means for users of the WisDOT subassembly library.

The new superelevation functionality is described in the What’s New help file content, accessed

in the top right corner of Civil 3D interface. You can also view the version upgrade videos at

ftp://ftp.dot.wi.gov/dtsd/bpd/methods/c3d-trn/wisdot-c3d-train-manual.pdf#190 050 Super-

elevation changes.

New features
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New Features

AutaCAD Civil 30 2012 contains many new features and enhancements.

Design

s Editing Alignment Constraints

+ Alignment Points of Intersection

» Superelevation Axis of Rotation Pivot Methods e
s Superelevation Shoulder Rollover Control (Calculate Superelevation - Shoulder Control page) —
s Setting Corndor Targets from Section Editor

+ Adding a Corridor Region in the Section Editor
+ Changing an Assembly in a Corridor Region
s Specifying a Section Editor Station in Plan and Profile
s Viewing Civil 30 Objects in Section Editor
s Sampling Multiple Baselines
= Watch Video With Audio [00:03:19]
# (Creating a Pipe Network from Imported GIS Data

The C3D2012 stock subassembly library is built to work in tandem with new superelevation con-
trols in the superelevation wizard to add flexibility in defining how corridors handle super-
elevation. If you want to explore the new superelevation controls, build an assembly using
Autodesk’s LaneSuperelevationAOR subassembly, run through different combinations of super-
elevation configurations, and monitor the changes to the assemblies’ behavior in a corridor.
Controls like the inputs for Potential Pivot, Slope Direction, and specifying SE side different from
insertion direction all work to allow flexibility in defining the Axis of Rotation through super-
elevation transitions.

The WisDOT subassembly library is not built to use this functionality. In fact, with some com-
binations of Superelevation wizard inputs, WisDOT subassembly corridors will produce a slew of
error messages and may not read the intended lane slopes. The WisDOT subassembly library
already has the superelevation controls needed for WisDOT design standards built into lane and
shoulder subassembly logic. If you choose to use the WisDOT library for your roadway lanes and
shoulders, the alignment superelevation should be developed in the superelevation wizard as
follows:
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% Calculate Superelevation - Roadway Type

Roadway Tvpe
’ (®) Undivided Crowned () Undivided Planar
Lanes
Shoulder Contral
i ran Pivat Method
| Center B azeline :V-_|
() Divided Crowned with Median () Divided Plariar with Median
< Back [ Mewxt = J [ Finish ] [ Cancel J [ Help ]
A
¥ Calculate Superelevation - Lanes X
Roadway Tvpe
Type: Undivided, Crowned
) Lanes
Fivat: Center Baszeling Summetric Foadway
Shoulder Control ;
Nurmber of lanes eft . Humber of lanes right:
Maormal lane width: Mormal lane width:
i12.uc|n' 12,000 |
Marmal lane slope; Marmal lane slope;
| 200% | | -2.00% |
[ < Back ] [ Mext = J [ Finish ] [ Cancel J [ Help ]
A
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% Calculate Superelevation - Shoulder Control

Roadway Tvpe . : ;
Inzide median shoulders Outgide edge shoulders
Lanes Calculate Calculate

P Shoulder Contral Marmal shoulder widtk; |12 00 Mormal shoulder width;, | 8.000°
Mormal shaulder slape: Marmal shoulder slope:

attainment
Shoulder slope treatment; Shoulder slope treatment;
Love side: | Bieakaver remaval _ Lowside: | Breakover removal ¥ o
High side: | Match lane slopes " High side: |Match lane slopes v
: T
I aximurn shoulder roliover: e a=imurn shoulder rollover;

| <gack || mexts> || Fosh | | coneel || Heb |

% Calculate Superelevation - Attainment

Roadway Tvpe
Design criteria file: |I::'~.D|:u:urnent$ and SettingzhdatbBhiMy D ocument |
Lanes
Superelevation rate table: |'W'iSDEIT ebax B3 v'|
Shoulder Contral = .
Tranzition length table: | 1LaneR amp, ZLanelndiv@CL ‘ \ L |
b fittsinment Attainment method: | Crawned Foadway \ \

Transition formula for superelevation runoff

% oh kangent for tangent-curve: BEETY Change tﬁ match

FDM transition table
% on spiral for spiral-curve: 100.00% and madway typical
okl
Curve smoothing
[ &pply curve smoathing Curve length: 50,000
Automatically rezolve overlap @ Thiz option applies only to the entire alignment.

ek = [ Finish ] [ Cancel ][ Help ]
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Remember to run the Superelevation Update macro and you now have the baseline super-
elevation properties needed to use WisDOT subassemblies in your corridors. This same Undi-
vided — Crowned superelevation setup will work for all cases of general roadway design with
WisDOT subassemblies.

For more information on WisDOT’s superelevation macro and why it is needed, see Civil 3D
New User Training, alignments module.

WisDOT subassembly inputs

So how do you set up your WisDOT subassemblies’ superelevation controls in this system? For
detailed information on subassembly behavior, review the subassembly help files. To help you
get started, here’s a look at several different roadway typical section types:

Case 1: Single lane ramp, crown at lane edge, planar subgrade (shoulder slopes down at crown
but subgrade continues upward)

Single Lane Ramp

S5 ¥ v B
D% s Gt A
Pf,-'}" C:]l::] & Gl':::l ,%GC}?
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'Y Assembly Properties - Single Lane Ramp

Information | Construction |a|g|
Assembly Type:
|Other |ﬂ|
Tterm: Input walues:
= ﬁ Single Lane Ramp Pararr
it [h Group - (1) Yalue Mame Default Input Yalue
: = - u
- S LnGeneric (Right) - (5 225
L SHidCanstwidth (Right) - (3) Side Right .4
B [h] Group - (2 Crown Location Inside il
B shidConstiwidth (Left) - {11) width 15.000 L
Superelevation Tvpe Use Cukside Lane SE [l
Fixed Slope for Top of Pav,., -2.00% [l
Pavement Depth Inside Edge 1.000° [
Pavernent Depth Cutside E,,. 1.000° [
Base Depth 0.000° ¥
Sub Base Depth 0.000° ¥
Depth Ta SubiGrade 1.500' [F
Mormal Crovn Delka 0.00% il
Cutside Lane Elevation Met.., Mo il
Outside Elevation Yalue 0,000 [l
Subgrade SE Method Follow Pavement [l
Fixed Subgrade Slope -2.00% Ll
4 111 ]
Cutput values:
Yalue Marne Cutput Value
[ I L R e Tatel
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- Assembly Properties - Single Lane Ramp

Information | Construction Cndes|

Assembly Type:

|Other

Ikem:

Input values:

= ﬁ Single Lane Ramp
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Paved Shoulder SE Method
Unpaved Shoulder SE Method
Fixed Paved Shoulder Slope

Fixed UnPaved Shoulder 5., -4.00%

Fareslope of Shaulder 4,00:1

Subgrade 5E Method IUse Cutside Lane SE

Fixed Subgrade Slope -2.00%:

Mazx Rollover Rate 7.00%:

Method to Obtain Slope of ... Fixed Slope =
Fixed Slope of Adjacent La.., -2.00%

Subgrade Slope For Consta, ., -2.00% i
Paved Shoulder Slope For ... -4.00% il
UnPaved Shoulder Slope Fao... -4.00%

Oukpuk values:

Param

Use Cutside Shoulder SE
Match Paved Shoulder Slope
-4, 00%:

EEEEEEEEEEEEEEEEEEEEEEE

B[h] Group - (13 . Walue Mame Defaulk Input: Yalue o
—_ EL shidcanstwidth (Right) - () Side Right
B[F] Group - (21 Maintain Conskant Width True
By shidConstiidth (Left) - (11 Parvement Height 4.000"
Pavement Depth of Adjace,., 12.000"
Base Depth for 1 14" Base  0.000°
Base Depth for Base Laver ... 0,000
Base Course Type 2 Material 1 14" Agg
Depth to Subgrade 1.500'
Paved Shoulder Width 4.000' =
Total Top Shoulder width &.000"

Walue Mame

Shoulder Foreslope

Oukpuk Yalue

4,001
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"3 Assembly Properties - Single Lane Ramp

| Infarmation | Construckion |Cu:udes|

Assembly Type:

|Other b
Item: Input walues:
= $ Single Lame Ramp Parar
9..{;] Group - (13 Walue Mame Default Input Walus
|Giaal® U
B LnGeneric (Right) - (5) e
- B shidConstwidth (Right) - (3) Side Left
Ej{hﬂ] Group - (23 Maintain Constant Width True
< B Shidconstwidth (Left) - (1)~ —> Pavement Height 4.000"
Pavement Depth of Adjace... 12.000"
Base Depth for 1 14" Base  0.000°
Base Depth for Base Laver ... 0,000
Base Course Type 2 Material 1 14" Agg
Depth to Subgrade 1.500°
Paved Shoulder Width 3.0000
Total Top Shoulder Width 4,000"

Use the Opposite Side Outside Lane
Multiplied by -1

Paved Shoulder SE Method
Unpaved Shoulder SE Method

L Fixed Paved Shoulder Slope

Use Qukside Shoulder SE
Match Paved Shoulder Slope
-4, 00%:

1 1 1

shoulder Foreslope

aved Shoulder S, -4.00%
Fareslope af” ; 4,00:1
Subgrade SE Method IUse the Opposite Side Ou. ..
Fixed Subgrade Slope 2.00%:
Max Rollover Rate 7.00%:
Method bo Obtain Slope of ... Fixed Slope —
Fixed Slope of Adjacent La.,, -2.00%:
Subgrade Slope For Consta, .. -2,00%: |
Paved Shoulder Slope For ... -4.00% T
UnPaved Shoulder Slape Fa.. . -4.00%:
Oukput walues:
Walue Mame Oukput Yalue

a1
ol

Case 2: Undivided Roadway with crown (Left side same settings as right)

Tndivided Eoadway

2% 2.0% ﬁi 2.0% 2.40%
2 i PR SN 2% e ER 2
X Sg\"' T Gz& s o 2,7 "7 ?Gjﬂ g p{%
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% Assembly Properties - Undivided Roadway

Information | Construction  |Codes |
Assembly Type:
| Other v
Iter: Inpuk values:
= & Undivided Roadway Paramete
B{h] p- (3 Yalue Mame Default Input Yalue
ity Use
' Side Right O
Crown Location Inside F
Width 12,000 F
LnGenetic (Right) - () (11 (1) Superelevation Type Use Outside Lane SE F
Lneneric (Right) - (51 (1) {2 Fixed Slope for Top of Pav,,. -2,00% F
Shidanstwidth (Right] - (83 (13 (1) Pavement Depth Inside Edge 1.000" F
Pavement Depth Cutside E... 1.000" F
Base Depth 0,000 F
Sub Base Depth 0,000’ F
Depth To SubGrade 1.500" F
Marmal Crown Delba 0.00% F
Oukside Lane Elervation Met, ., Mo F
Outside Elevation Value 0,000 ¥
Subgrade SE Method Fallows Pavement F
Fixed Subgrade Slope -2, 00% F
i | Il l
Output values:
Yalue Mame Qutput Yalue
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|Eformatinn Conskruction Ialg|

Assembly Type:

|Other

Item:

= % Undivided Roadway
B[h!] GEroup - {3)
H R T

Lnizeneric (Left)
Lrizeneric (Left2)
ShidConstwidth (Left)

Case 3: Divided Roadway with median, baseline at median edge or center of median, crown

Input values:

Walue Mame

Side

Maintain Constant width
Pavement Height

Pavement Depth of Adjace. .,
Base Depth for 1 14" Base
Base Depth for Base Layer ...
Base Course Type 2 Material
Depth ko Subgrade

Paved Shoulder width

Total Top Shoulder Width
Paved Shoulder SE Method
Unpaved Shoulder SE Method
Fixed Paved Shoulder Slope
Fized UnPaved Shoulder Sl...
Foreslope of Shoulder
Subgrade 3E Method

Fixed Subgrade Slope

Max Rollover Rate

Method to Cbtain Slope of ..,
Fixed Slope of Adjacent La...
Subgrade Slope For Consta,..
Paved Shoulder Slope For ..

UnPaved Shoulder Slope Fo...

Default Input Yalue

Right

True

4,000"

1Z,000"

0,000

0.o0d"

114" Agg

1.500"

4,000

6,000

Use Outside Shoulder SE
Match Paved Shoulder Slope
-4.00%

-4,00%:

4.00:1

Use Outside Lane SE
-2.00%:

7.00%

Fixed Slope

-2.00%

-2, 00%:

-4,00%:

-4.00%

Parameter #

Lse

e i | o T i, | o [ s [ s

between lanes (only showing one of the divided roadways, the other is a mirror image)

Divided Roadway

%) 2.0%
\CJ
s L
7 {,%}_P ‘.O“S\o
ac) o
(i

<

2.0%
: m
o e il
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" Assembly Properties - Divided Roadway

| Information | Construction |Codes |
Aszembly Type:
|Other @|
Item: Input values:
= ﬁ Divided Roadway e e Parameter Referer
alue Mame efault Input Yalus
EI {h] Sroup Use Get Ve
Lnzeneric (Right-Lanel) Side Right [ <hone:
i =L shidConstwidth (Right) Crawn Location Cukside O <More!
EI {h] Group - (6) width 12.000" [ ‘=Mone:
...... E ShidConstwidth (Left-Median) Supereleyation Type Use the Opposite Side Cu... | Mo
Fixed Slope Lo 2.00% [ <Mone:
PavgmentTepth Insids Edge 1.000° [ «mone:
=Favement Depth Outside E... 1.000° O <More:
/ Base Depth 0.000° [ <Mone:
' 3 : Sub Base Depth 0.000° [0 =Mone:
Use the ODDUSItE S_I[ﬁE Outside Depth To SubGrade 1.500° | “Mone:
Lane SE Multiplied by -1 Mormal Crown Delta 0.00% [0 =mone:
Oukside Lane Elesvation Met,.. Mo O <More:
Outside Elevation Yalue 0.000' ] <Mone:
Subgrade SE Method Fallows Pavement | Mo
Fixed Subgrade Slope 2.00%, 1 <Maone:
E] &

* Assembly Properties - Divided Roadway

Information | Conskruckion |Cndes|

Assembly Tvpe:
|Other ~
Item: Input values:
= $ Divided Roadway Parameter Refarer
El [h] Group (5 ‘talue Mame Default Input Yalue :
L LnGeneric (Right-Lane?) - HeE Sk
LnGeneric (Right-Lanel) > Side Right []  <hone:
- B shidConstwidth (Right) Crown Location Inside | <Mane:
|_:_| [h] Group - (6) width 12,000 [0 =none:
...... E ShidCanstiwidth (Left-Median Superelevation Type lse Qutside Lane SE [l <Mone!
Fixed Slope For Top of Pav... -2.00% O <Morne:
Pavement Depth Inside Edge 1.000° | <Mone:
Pawvement Depth Outside E... 1.000° [l <None!
Base Depth 0.000" [0 =none:
Sub Base Depth 0,000 O <o
Depth Ta SubGrade 1.500" [0 =Mone:
Mormal Crown Delta 0.00% [l <Mone;
Outside Lane Elewation Met. .. Mo [l <Mone!
Qutside Elevation Yalue 0.000' O <Mone:
Subgrade SE Method Fallows Pavernent | <Mone:
Fixed Subgrade Slope -2.00% Fl <More;
& il | |
Qukput values:
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Information | Construckion |C0des|

Assembly Type:

| Other

Ikem:

Input walues:

= $, Divided Roadway
= {h] Group - (5)
- B Ln@eneric (Right-Lanez)
Lnzeneric (Right-Lanel)
ShidConstWidth (Right)
= || Groop=TE]
B shidConstiwidth (Left-Median)

Value Name

Side

Maintain Constant ‘Width
Pavement Height

Favement Depth of Adjace. ..
Base Depth for 1 14" Base
Base Depth for Base Laver |,
Base Course Tvpe 2 Material
Depth ko Subgrade

Paved Shoulder Width

Total Top shoulder width
Paved Shoulder SE Method
IUnpaved Shoulder SE Method
Fixed Paved shoulder Slope
Fixed UnPaved Shoulder S1...
Foreslope of Shoulder
Subgrade SE Method

Fixed Subgrade Slope

Max Rollover Rate

fethod to Obtain Slope of ..
Fixed Slope of Adjacent La...
Subgrade Slope For Consta. ..
Paved Shoulder Slope For ..,

UnPaved shoulder Slope Fo..,

Parameter Rel 7/
Defaul: Input Yalue |

Use G
Right =
True & |
4,000" <h
1z.000" =
0.0 b ==|
0,000 =
14" Agg <
1.500" = |
4,000 =
&, 000" =

Ilze Outside Shoulder SE SN

Makch Paved Shoulder Slope

OO0O0O0O0000O00000000O00O000O00O000

-4, 00%:

-4, 00%: &
4.00:1 <
Lse Qutside Lane SE < |
-2, 00%: Ea|
7.00% &
Fixed Slope 2h__
-2, 00%: =

-2, 00%: &

-4, 00% &l
-4,00% <h
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¥ Assemb ly Properties - Divided Roadway

Information | Construction ECndes

Assembly Type:

!Other

Ikem:

Input values:

= [% Divided Roadway
= [IBJ] Group - (5]
Lrizeneric (Right-Lanz2)
Lnizeneric (Right-Lanel)
ShldCaonstwwidth (Right)

Yalue Mame

Side

IMaintain Constant ‘Width
Pavement Height

Pavement Depth of Adjace...
Base Depth for 1 14" Base
Base Depth For Base Laver ...
Base Course Tvpe 2 Material
Depth to Subgrade

Paved Shoulder width

Total Top Shoulder Width
Paved shoulder SE Method
Unpaved Shoulder SE Method

Parameter Rel

Lse e}

Ciefaulk Input walue

Left

True

4,000"

12.000"

0,000

0.000'

1 44" Agg

1.500'

4,000

6,000

Use Outside Shoulder SE
Match Paved Shoulder Slope

OOO0OO00O0O00O0000000000000

Fixed Paved Shoulder Slope  -4.00%
Fixed UnPaved Shoulder 51, -4.00%
Foreslope of Shoulder 4.00:1 [
Subgrade SE Method Use Qutside Lane SE bl
Fixed Subgrade Slope -2.00%
Max Rollover Rate 7.00%:
Method ko Obtain Slope of ... Fixed Slope -
Fixed Slope of Adjacent La... -2.00%
Subgrade Slope For Consta.., -2.00%
Paved Shoulder Slope For ... -4.00%
UnPaved Shoulder Slope Fo... -4.00%
Subassermbly help: E
(w]'d ] [_ Zancel ] [ Apply J [_ Help

Frequently asked questions

What do you prefer that we do? Use WisDOT lane/shoulder subassemblies, or stock? Should |
change my assemblies to use the stock subassemblies?

Some possible scenarios:
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I’m starting a new corridor
My corridor is built, but there’s time to change it
| have a PS&E in 4 months

The choice is yours. We developed the WisDOT subassembilies to use point, link, and shape
codes that are compatible with the stock subassemblies’ codes, allowing use of WisDOT and
Autodesk subassemblies side-by-side resulting in consistent surface and corridor output. And,
with the new superelevation functionality in C3D2012 the Autodesk lanes and shoulders sub-
assembly offerings have the needed controls to develop superelevation as per our design stand-
ards. So you have some flexibility to choose which subassemblies work best for your design
intentions.

There are limitations to this flexibility however. Each alignment has a single set of super-
elevation properties, and these superelevation properties may need to be different for WisDOT
subassemblies vs. Autodesk subassemblies because of the differences in subassembly logic. The
WisDOT subassemblies can’t correctly read the Axis of Rotation information created by some
input combinations in the Superelevation Wizard, so you shouldn’t use both Autodesk and
WisDOT lanes/shoulders on the same corridor baseline alignment. For each baseline alignment,
use all WisDOT subassemblies on superelevated parts of your assemblies, or use all Autodesk
subassemblies on superelevated parts of your assemblies. Don’t mix up lanes and shoulders sub-
assemblies, or other superelevated subassemblies, on the same baseline alignment. You can
use non-superelevated WisDOT subassemblies in combination with Autodesk lanes and
shoulders.

Keep in mind there is other functionality in some of the WisDOT lanes and shoulders that isn’t
currently in the stock subassemblies. So you have to choose what’s right for your situation.

Are you telling us to never use “Use Inside Lane SE”? What about an urban roadway with park-
ing lanes where the parking lane slope varies to match adjacent properties? Wouldn’t we need
to use inside and outside lane superelevation there?

You can still use Inside Lane superelevation definition for situations that need it. WisDOT sub-
assemblies will correctly read the Inside Lane SE data. To include the Inside Lane Super-
elevation containers in an alignment’s superelevation properties, use a number value of 2 in
the Number of lanes field in the Lanes dialog box of the Superelevation Wizard, other settings
are as shown above.
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Roadway Tvpe
} Lanes

Shoulder Contral

Akkainment

Type:

Fiwat;

MHumber of lanes left:

MNormnal lane width;

Undivided, Crowned

Center Bazeline

Summetric Boadway

Mumber of lanes right:

) &

Marmal lane width:

i 12 000 |

12.0000

Maormal lane slope;

Marmal lane slope;

| 200 |

-2.00%

[ < Back ] [ Mewxt = ] [ Finish ] [ Cancel ] [ Help
A
e x|e@o © @ 23|,
% Superelevation Curve Start Statom EndStation  Left Qutside Shoulder | Left Outside Lane  Left Inside Lane Right Inside Lane Right Outside L., | Right Qutside Shoulder =
E B itin=0 ﬁ—-'”" Export superelevation )
e 2 Transition In Region HMO+52,26' 3 352442, 26' 3 data to csv
- I=} Runout 349482, 26' I 350+62.26 €
% - EndNormal shodlder  349+82.26 i -4,00% 2,00% -2,00% 2.00% 2.00% -4,00%
- End Normal Crown  349+62,26' & 2.00% 2.00% -2.00% -2.00% -2.00% -4.00%
Level Crown 350+62,26' E 0.00% 0.00% 0.00% 2.00% 2.00% 4.00%
& Runaff 350+62,26' I aszazze
: ~ Level Crown 350462, 26' = 0.00% 0.00% 0.00%: -2.00% -2.00% ~4.00%:
- Reverse Crown 351+42,26' & 2.00% 2.00% 2,00% 2.00% 2.00% -4,00% =
- Begin Curve 351+62.26' b=
Low Shoulder Makch  352+22,26' E 4.00% 4.00% 4.00% -4.00% -4.00% 4.00%
Begin Full Super 352+42,26' E 4.50% 4.50% 4.50% -4.50% -4.50% -4.50%
(= Transition St Region 368+85.70" 0% a71+45.70' R
= Runoff 368+65.70' R ar0+es. 0 R
- End Full Super 368+65.70' & 4.50% 4.50% 4.50% -4.50% -4.50% -4.50%
Low Shoulder Makch  389+05,70' 5 4.00% 4.00% 4.00% -4.00% -4.00% 4.00%
End Curve I69+45.69' 3 -
- Reverse Crown 369+85.70' = 2.00% 2.00% 2.00% -2.00% -2.00% ~4.00%:
- Level Crown 370+65,70' i 0.00% 0.00% 0,00% 2.00% 2.00% -4,00%
= Runaut 3T0+65.70' RERE TSR
Level Crown 370485, 70 E 0.00% 0.00% 0.00% 2.00% 2.00% 4.00%
Begin Normal Crown  371+45,70' E 2.00% 2.00% 2.00% 2.00% 2.00% -4.00%
" Begin Normal Shoulder 371+45,70° E -4,00% 2,00% 2.00% 2.00% -2.00% -4.00%
[=l- Curve,1 o
Q Transitian In Region 441+14.93' I 443474093 E
& Runaut 441+14,93' I 44140493 T s
" End Mormal Shoulder ~ 4414+14,93' E -4.00%, 2.00% -2.00% -2.00% -z.00% -4.00%, =
- EndNormal Crown 441+14.93 5 -4.00% 2,00% 2.00% 2.00% 2.00% 2.00% Bl

You probably will not get design-ready results from the Superelevation Wizard in this scenario;
you may have to do some manual editing of the lane slope values and transition locations in the
tabular editor.
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Another way to do mass changes is to the tabular editor superelevation data is to export to a
csv file, edit the csv file in Microsoft Excel, and import the edited csv back into the alignment’s
tabular editor superelevation data. A csv file is a comma-separated value file that can be
opened in Excel and edited with common spreadsheet copy-paste functions.

Corridor modeling fundamentals
Corridor basics
Last updated: 2018-02-12

Total video time: 03:14

crdr-basc-01.mp4 03:14

crdr-basc-data-c3d16.zip

Corridor Object - A 3 dimensional object built from horizontal, vertical and cross sectional geo-
metry.

Alignment - Controls the horizontal geometry of a corridor object
Profile - Controls the vertical geometry of a corridor object
Assembly - Controls the cross sectional geometry of a corridor object
Corridor properties

Last updated: 2018-02-14

Total video time: 08:03

Regions

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-prprtis-01.mp4 02:31

Regions of a corridor are defined by a station range and an assembly
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Corridor modeling fundamentals

A Baseline and Region Parameters - Crdr-CthE |
'3' ] | 7 [} | Add saselne _ set all Frequencies | setal Targets
Name Alignment Profile Assem bly Start Station  End Station Frequency Target Ovemndes

SR RO Bl - CIhE - (1)
~eR7 RG - CIhE-10-00to 32... CthE-10=-00 to 32+50

=z

To set the station range

Left clicklin the Start Station column
100
Left clicklin the End Station Column

PwonNe
o

sl . S Ereeces

Start Staticn  End Station Frequency
10+00.00 114+65.23'

m 10+00.00°

5. [Enter

Frequency

crdr-prprtis-02.mp4 05:32

Frequency defines how often the assembly is applied along the baseline

To adjust frequency
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Corridor modeling fundamentals

1. [Left click|the ellipses in the frequency column

Add Baselne _ -_ set all Frequencies J set al Target

Start Station  End Station Frequency Target Ove
10+00.00' 114+65.23'

= =
T @

2. Adjust frequency settings
1. Along tangents
Along curves At an incriment
Curve increment
Along spirals
At alignment geometry points Yes
At superelevation critical points Yes
Along profile curves
At profile geometry points Yes
At high/low points Yes
At offset target geometry points Yes
. Adjacent to offset target start/stop Yes
. Along offset target curves At an increment

L ooNoO U WN

[
N R O
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13. Curve increment

- -

A Frequency to Apply Assemblies

|
| | Property Yalue
i 7 Corridor Information
- | [E Alignment
Along tengents 10.000°
Along curves At an increment
Curve inrement 5.000°
Micd-ardinate dstance 1o define ... | G200
Along spirals 25.000°
At signment geomelry ponts Yes
_ U At superelevation oritical ponts  Yes
& Profile
“thE -ﬂlﬁl'!j pfﬁfh' CUFvES £.000"
. i At profie geometry ponts Yes
| At High/flow points Yes
£ offset Target
At offset target geometry points  Yes
Adiacent to offset target start)... Yes
Along offset target curves At an mnaement
Curve inrement 5| I
Mid-ordinate dstance to define ... =00

3. Add Additional stationing

4. |Left click Plus sign

oR %

—_—

ot ES:' Specify Additional Stations

| Mid-aordinats dstznce to define ... | 0.200
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Create corridor

Last updated: 2018-02-14

Total video time: 01:51

Create corridor

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-creat-01.mp4 01:51

1.

DU A wN

Home tab of ribbon>Create Design panel>Corridor

AL AT w -lv

t Survey Data @ Parcel = ﬂ Alignment - $ Intersections - E—,‘g? Profi
- 27 FestureLine * N° pProfile » @3 Assembly - -% Sam
es v (5 Grading - |[B Cgﬁ'dm 57} Pipe Network = | ¢7% Sect
und Data ~ |  Create Design ~ | Profile & ¢

v
Name the corridor [Crd-CthE

Select Alignment CthE

Select Profile CthE

Select assembly CthE-10+00 to 32+50
Select Target Surface Exist
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Corridor modeling fundamentals

Sectipa o [iresrs.. = "ciif;..' -
A Create Carridor ﬂ

Name:
Crdr-CthE b

Descripbon:

Cormridor style:
[, ROWY Froposed v (% v (P
Comidor layer:

P_CRDR_Crdr-Cthe

\

Algnment:

=3 ChE

Profile:
juj CthE
Assembly:
& CthE- 1040010 32450

Target Surface: |
&ETS
{#] S=1 basaline and region perameters

Cancel

7. oK

The Corridor Properties dialog box opens
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“ Baseline and Region Parameters - Crdr-CthE
e 8: 7 Q | Add Baselne Set all Frequencies Set al Targets
MName Alignment Profile Assembly Start Station  End Station Frequency Target Overndes
= g ? [ BL - CIhE - {1) CthE CthE 10+00.00 114+65.23' [+ [+]

&7 FIRG-GhE0-00t0 3., | ChEA0-001032+50. | 10-0000° 3 coo@ @@

ﬁ‘g Select region from drawing Lock Regons To:  Geometry Locking v
oK | cancel || apply || hep |
v

Corridor targets
Last updated: 2018-02-14
Total video time: 05:44

Corridor targets

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-trgt-01.mp4 05:44

Targeting allows you to create a more complex design geometry by widening or changing
slopes based on targeted objects such as alignments, profiles, feature lines polylines, etc.

It is not recommended to target any xreffed objects.

1. |Left cIicQ on corridor

2. Contextual ribbon>Modify Region>Edit Targets

ridor ~ L i Bl Match Parameters : (D) Add a Section

rfaces W Add Regions [%r Merge Regions % Delete a Sectio
g Edit 9 o ge e Secriun_ 2 2 -
ne Targets E Edit Frequency U[E Copy Region Editor

] Modify Region = | Modify Cortidor Sections
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Corridor modeling fundamentals

3. inside of region

4. In the Target Mapping dialog box, scroll down to the Lane width left

Target Mapping

End Station:
32+50.00

Assembly Group
Right

Right

Right

Right

Right

Right

Right
ILcﬂ

Left
Left
Left
Left

|
: Corridor name:
! Crar-CthE
Assembly name: Start Station:
CHhE-10+00 to 32+50 10+00.00
Target Object Name Subassembly
i Paved width <Nonc> ShidGeneric
Subgrade improvement ... <None> ShidGenenc
Unpaved width <MNone> ShidGenenc
Ditch/fill offset <MNone> DaylightProfileControl...
i Clear zone offset <None> DaylightProfileControl...
i Offset to measure recove... <None> DaylightProfileControl...
i Recoverable fill offset <Mone> DaylightProfileControl...
< Nonc‘vtru\] LnExtendBase
5 E FPUTPEEtion width <Mone> LnExtendBase
: Outside base etension w... <Mone> LnExtendBase
9 i i Paved width <MNone> ShidGeneric
!j. Subgrade improvement ... <None> ShidGenenc
i i i Unpaved width <Mone> ShidGenenic
5. |Left clicklin the Object name column
6. In the Set Width Or Offset Target dialog box, select alignments
7. Left click on CthE-Left-15.000 (1)
8. Click
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ohy

-

HileControl...
fileControl...
HileControl...
ileContral...

se

i
!
f

(k14

|
-

1
-

HileControl... |

fileControl... |

ilel anteal

9. 0K

Scroll down to Lane profile left

10.

-

Corridor modeling fundamentals

“ Set Width Or Offset Target &l

Select nbm type W
Algrments

Select aignments:
Mame Desaiption
<Desoption>
<Decorplion>
<Descrption>
Add>>
Selected entibes to target:
Mumber Type Mame b4
1 =2 Alignment CthE-Left-1...

B
i
<
o s IRV
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A Target Mapping
Corridor name:
Crdr-CthE
Assembly name: Start Station:

om p... <None>

i Subgrade slope from prof... <None> LnExtendBase Left
ri _li - Foreslope from profile <MNone> ShidGenenc Left

' Paved shoulder slope fro... <None> ShldGenenc Left
N -—-—- :

i~ Subgrade improvement f... <None> ShidGenenc Left
INNI o e e =

11. Left click in the Object name column

12. In the Set Slope Or Elevation Target, select Profiles
13. Select the CthE-Left-15.000 (1) alignment

14. Select the CthE profile

15. Click[Add)

larget Mapping

idor name:

PCHE M Set Slope Or Elevation Target

mbly nrame: Select object typ

E-10+00 to 32+50 Profiles

rget Select profies:

- Ditch backslope from pro| Select an aignment:

Ditch bottom width from, “=% QthE-Left-15.000 (1) v | &
Ditch elevation Select profies:
Ditch foreslope from prof —
Ditch foreslope vadth fro. = Desarption L
Fill slope from profile <Desaiption>
Recoverable slope from p 2 i e RN
Lane profile
Lane slope from profile A as Add>7
Subgrade slope from prof
Foreslope from profile Selected entites to target:
Paved shoulder slope fro., Mumber Type MName
Subgrade improvemnent f. 1 CthE-Left-15.. |

_ni:;loﬁlc

Subgrade slope from prof
Unpaved shoulder slope f

16. (0K
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End Station:

2 DaylightProfileContraol.. B
<None> LrlExtcﬁd&:ic Left
ane slope from profile <None> LnExtendBase

CthE-10+00 to 32+50 10+00.00 32+50.00
Target Object Name Subaszembly Assembly Group

" :- Ditch backslope from pro... <None> DaylightProfileControl... Right ~
‘.- Ditch bottom width from... <None> DaylightProfileControl... Right
i Ditch elevation <None> DaylightProfileControl... Right
- Ditch foreslope from prof... <None> DaylightProfileControl... Right
i~ Ditch foreslope wadth fro... <None> DaylightProfileControl... Right
= Fill slope from profile <None> DaylightProfileControl... Right

n La




17. oK

Create corridor

Corridor modeling fundamentals

regions

Last updated: 2018-02-14

Total video time: 04:24

Split regions

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-creat-rgn-01.mp4 01:51

Split Region

1. |Left click |on corridor

2. Contextual Ribbon>Modify Region>Split Region

' Cortidor ~ m 2% SplitBegion|  [&J Match Parameters
r Surfaces Ed': W Add Fkéeginns B Merge Regions
I
seline Targets B2 Edit Frequency U, Copy Region
- Medify Region ~
CthE
3. |Left click jnside corridor
4. |Left click|the area to split region
5. |Left click| to the right of the region break
6. |Left clickja second region break
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Corridor modeling fundamentals

7. |Esc

Region Properties
1. |Left cIicE on corridor
2. Contextual ribbon>Modify Region dropdown>Region Propeties

Modify  Analyze  View  Manage Ou'tput Survey  Autodesk 360 Help Add-ins  Raster Tools  Performance

g Rebuild Corridor ~ ‘,ﬁ ;) = wn Spiit Region i Match Parameters B’) /'\_ Add a Section {"SM
_'h f K Delete a Section

§ Corridor Surfaces 3’ Add Regions hﬁ- Merge Regions

Edit Section Sight Distance Drive
Q Add Baseline Targets B2 Edit Frequency W, Copy Region Editor ~
Cortidor ~ Modify Comridor Sections | Analyze

CthE* | Liz Isolate Region 0%} Delete Regions

A‘f‘;; Hide Regions ][i"a F{cgusﬁprapcmg; |

Ty Show All Regions
Edit Cornidor Region
Modify Region|

Edits comdor region properties

lom EditCorrRegionProps

Press F1 for more help

Prospector

3. |Left clicklinside region to change

4. In the Corridor Region Properties dialog/ left click the ellipses in the Assembly field
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!'_:'.illl

— —
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Corridor modeling fundamentals

Corridor Region Properties

Froperty Value

=l General

2l Properties
Regon Name RG - Cthe-10+00 o 3...
Assembly CtE-10400 to 32450 L\-.? -
. LA E R RN ]
F’f:qucr}:}- “H'I.r'ﬂ.“c-:;l ...Hx SRR E - i'.l. ?’ : :
TTTTITT
Overnoes
T
I
(0.4 Cancel He
] E B E W g w T
. ‘ 'l.-l -
&-m-rrrm asEEm

In the Edit Corridor Region dialog, change the Assembly to CthE-RiverRd-Int-Through

arrnaor

A Edit Corridor Region

Region name:

RG - <[Assembly Name(CP)] > - (<Next Cc| L]

Assembly:

& GhE-1040010 32+50 &
EH Cthe-10+00 to 32450
& CthE-32455 to 40400
& CthE-RiverRd-Int-Curb Return
S CthE-RiverRd-Int-DayLeft
R CthERiverrd- mJ:;dm,ghL

II 4 ST ‘“’?m"‘"h
[ = )

:ht T m.ﬁ—um
%
!

CthE-10400 to 32450 ¢

isssssssnans
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it o L R i ena.

AL
I

i

8. [Esc
Add Region

1. Contextual ribbon>Modify Region panel>Add Regions
Analyze View Manage Output Survey  Autodesk 360

idor ~ I.ﬁl 7 E Split Region E"‘,_ Match Parameters [:
ra

faces _:rh: 31 AddBegions ﬁ-‘k:-: Merge Regions &

L Tah::'_.,'f;lf_ E: Edit ?:T.-'.:_l.l-.-:-n ¥ ﬂ‘@ Copy Region ;
Modify Region ~

thE* +

O s WwWN
_|
<
ko]
™
D
o
(@)
o

. In the Create Corridor Region dialog, select the CthE-32+55 to 40+00 assembly
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A Create Corridor Region
Reglon name:
RG - <[Assembly Name({CF)]> -
Ascembly:

H'!' CthE-10+0010 32450
& CthE-10+00 to 32450

Sj CthE-RiverRdlamit-Curb Return
&R, CthE-RiverRd-Int-Dayleft
-, CthE-RiverRd-Int-DayRight
£H CthE-RiverRd-Int-Through

7. oK

8. In the Target Mapping Dialog under Surfaces, select [<Click here to set aII>]

A Target Mapping ﬂ
Corridor name:
ke e
Crar-CthE |
Assembly name: End Station:
CthE-32+55 to 40+00 40+00.00
. Target Object Name Subassembly Assembly Group
Surfaces <Click here S et ~
Daylight surface <None> DaylightProfileControl... Right
Daylight surface <None> DaylightProfileControl... Left
Width or Offset Targets
Lane width <None> LnExtendBase Right
Inside base extension width <None> LnExtendBase Riaht

9. Inthe Pick a Surface dialog box, [left clicklon Exist
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CthE-32+55 to 40+0D 32+55.00 40+00.00

Target’ ; smbly Gr
E gﬂf ~ Pick a Surface ﬂ _
N G
| Descripton e
:'. " ' <none>
: | Description
b :
| o || Conel Hep t

10.
11. [OK
12. [Esc

Corridor issues: waterfalls
Last updated: 2018-02-14
Total video time: 05:04

Corridor issues: waterfalls

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-isu-wtrfl-01.mp4 05:04

To check for corridor waterfalls

1. on corridor
2. [Right clic
3.

Select Object viewer
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4.

5.

Corridor modeling fundamentals

Modify Region y
Modify Comidor Sections?
Edit Cormidor Style...
Rebuild Cormndor

Drve

"

Ingquiry...

.

I Flatten Objects

I Flip Objects
Retation Match

-

-

|-
1.

Edit Assembly T
'ﬁ'i“i""ﬁ’f”f:'."“-‘”ﬁ‘:_" | T T
A "!I:‘.’...:F;'-- J_.-}". ot 5

N

Select Similar

|
—

hold and move your mouse to orbit

Inspect where waterfall happens
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6. Close object viewer
To fix waterfall

1. Check design profile start station

Station=10+37.00
elev =901.691

2. |Left cIicE on corridor

3. Contextual ribbon>Modify Corridor panel>Corridor Properties
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ne Inset Annotate Modify Analyze \View Manage Output Survey

> ‘B "E Rebuild Corridor - l]“l;'? ﬁ Split Region "1"; Match |
| B
iewer | — 'ﬂ Camidor Surfaces @ Add Regions B0 Merge |
l""rru:'f I | . Edit - =
bjects Properties | E Add Baseline Targets F.g' Edit Frequency l'.lT[:-'r Copy R
J ).z . Yy
ils - Modify Corridor Medify Region =

wingi” " Cthe*

cE I

4. Change corridor start region station value to|1037,

Add Bassaline Set al Frequendes

Profile Assembly Starl Station  End Station Fie
CthE 114+65.23

| | CthE-10-00 to 3250 ¢|32¢50.00° "y |* W

5. (0K
6. [Rebuild Corridor]
7. Inspect in object viewer

Corridor issues: bowties

Last updated: 2018-02-14

Page: 528

Published on: 2/21/2018



Corridor modeling fundamentals

Total video time: 03:29

Corridor issues: bowties

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-isu-bowtie-01.mp4 03:29

Bowties happen when the corridor links cross over themselves.

Causes

e Jog in alignment
o Wide daylighting on the inside of a curve

How to recognize Bowties
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o Corridor surface contours look odd
e Corridor surface boundary won't create
e Corridor doesn’t look right when orbiting in object viewer

Possible solutions

o Adjust alighment

o Adjust assembly

o Adjust targets

o Create a gap in the corridor

Corridor issues: missing daylights
Last updated: 2018-02-14
Total video time: 03:07

Corridor issues: missing daylights

Exercise files: crdr-data-c3d16.zip

Start with CthE.dwg

crdr-isu-miss-dalit-01.mp4 03:29

Missing daylight
Causes

o No surface information in daylight ares

Corridor modeling fundamentals
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Corridor modeling fundamentals

o Surface targets not set in corridor region

Fixes

o Adjust daylight slopes
o Request expanded surface data
o Define surface targets

To define surface targets

1. [Left cIicE on corridor

2. Contextual ribbon>Modify Corridor panel>Corridor Properties

me Insert Annotate Modify Analyze View Manage Output Survey  Autodes!

€s ‘BEL; % Rebuild Corndor - ﬁ//ﬁ fi Split Region E}_ Match Parameters
fiewer | e ‘iﬁ; Comidor Surfaces _ril 3 :ﬁl Add Regions :l: Merge Regions
omdor | Edn -
Jhjects | Properties '| E Add Baseline Targets E: Edit Frequency ﬂ Copy Region
ols = Modify Coridor = Modify Region ~
Drawing1” * Cthe* X +

G e

3. Corridor Properties dialog box>Parameters tab
4. Select the region

5. |Left clickjin Set all targets column
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E ﬁ] | Add Baseline: | | Set al Frequences 1 Set all Targets
l Mame Alignment  Profile Assembly Start Station  End Station Frequency  Target Qvemn
=-gn” [F]BL- CthE- (1) CrhE CthE 10+-00.00" 114+65.43" o oo
L% [ RG- CthE-10+0010 32... CthE-10-0010 25-50  10+37.00' 2 25-50.20' <} ““Varies.... [ =
i-E" [ RG- CthE-10+0010 32.. CthE-25-501c 2040  25-50.29' T} 20-40.28' 7} ““Varies..... [ -]
- A RG - CthE-10+00 10 32.. | |CthE-29-401032-15 | 20-40.28' | Varies.... &
L8Y T RG- CthE-32+1510 32.. CthE-32+151032-50  32+15.00' " 32-5027 3 “Varies..... [ B

6. Select <Click here to set all>

W=~ |
| Assembly name: Station: End Sat
| CHE-29440 o 32415 o023 32+15.1
| Target Object Name Subassembly Assembl
7 Surfaces <Clickhere to sef all>
i i Daylight surface <Monc> DaylightPrefileControl... Right
: " Daylight surface <None> DaylightProfileControl... Left
E! Width or Offset Targets

. Select the surface Exist

L Picka Surface L Jusdiad

Ewl (@ <none> ]
i Description :

:

b

!

Help

w7

L
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Intersection objects

10. Select to Rebuild Corridor

Corridor Properties - Rebuild

The corridor definition has been modified and needs to be rebuilt.
What do you want to do?

= Rebuild the corridor
The comidor \.'I:‘?DE rebuilt to apply the modifications.

< Mark the corridor as out-of-date
The modifications will be saved, but the comdor will not reflect them until 2
rebuild is done ot a later time,

Cancel

L

Always perform my cumrent choice

Intersection objects
Intersection object basics
Last updated: 2018-02-14
Total video time: 04:45

Intersection object basics

Exercise files: int-objct-01-data-c3d16.zip

Start with CthE.dwg

int-objct-basc-01.mp4 04:45

To create an intersection you need to have 2 alignments that cross. These alignments will also
need design profiles that accompany them.

To create an intersection object

1. Home tab of the ribbon > Create Design panel > Intersections drop down > Create
Intersection
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Intersection objects

10 = Autodesk AutoCAD Civil 3D 2016  Crdr-Int-CthE-RiverRd.d
Analyze View Manage Output Survey Autodesk360 Help Add-ins Raster Tools Perforn

9 a S g '
‘arcel - ~% Alignment - % Intersections "! [y Profile View -

Jox Sample Lines oew () » v 9% Copy
+ Create imgersection P #-©- 8 ey
R LE TN ¥ TP [ o - o =T chey

‘eature Line = ™ Profile =
srading ~ &J Conidor
= 25 Create Intersection

Create Design ~ {:? Create R¢

srdre=Int-CthE-RiverRd™ +

iy

@ Add Tum Ship Lane
il

2. Select the intersection point
3.

Endpoint
Midpeint
Intersection

Appa reﬁ Intersect

Extensia

Center
Quadrant

Tangent

Perpendicular
Parallel

Mode

Insert

Mearsst

Mone

Nenan Settinne

4. Select the primary road alignment CthE

éj}; Add App . Createlntersection

3 = & -
- ‘P’ﬂ e o Mowve

Creates an intersection using the Create Intersection wizard |

Press F1 for more help | [55' Video is loading...

A. In the first page of the Create Intersection dialog, accept defaults and cIick

$
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Intersection objects

A Create Intersection - General
pr ceneal Intersection name
(i 7 Delal INT-<[Pamary Alignment Name]>-<[Secondary Algnment Name]> (%
1 Deseription
Comidor Regons
intersection marker style:
i_:ﬁ\’\ﬁsDOT-Hn Pt v E“z bl E{_
ntersaction marker layer
P_CRDR_Intersection_* =
Intersection |abel shyle
@ _No Label v @B [’
Intersection comdor type:
Primaty Road Crown Mantained v
xSy
Next > i Create Intersaction Cancel Help
B. Geometry Details
Create or specify offset alignments: unchecked
| e - -
| Create Intersection - Geometry Details
s Intersecting algnments:
|- b Geometry Detais Priority Alignment Station Profile
! il 1 CthE 13+37.96 Crdr-CthE-River-GlenETW
Lomdor hegons = = =
S 2 RiverRd 22:74.19 RiverRd

LRI
| Create or specty offset dignments

R

Offeat and curb retum profiles

ffeet and curb retum profiles

C. [Create Intersection]

Connecting geometry between setup corridors and intersection objects

Last updated: 2018-02-14
Total video time: 10:57

Setup corridor adjustments
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Intersection objects

Exercise files: int-objct-01-data-c3d16.zip

Start with CthE.dwg

int-objct-setup-crdr-cnect-01.mp4 02:56

Turn off setup assembly links

1. Click on subassembly > Right click > Properties...

wy

Repeat HELP
Recent Input ¥ l
Isolate Objects 3 l

Clipboard

Basic Modify Tools
Display Order

(I - | e et
gQuick Selett...

Subassembly Properties...
Select Similar Subassemblies
Capyte

Move to

Mirror

Assembly Properties...

Flatten Objects

Flip Objects

Rotation Match
[ Object Viewer...

Select Similar

2. Properties > ADVANCED Parameters
3. Omit Link: Yes
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Intersection objects

MET Assermbly Mame  C:A\ProgramData\&utodesk...
ADVANCED -

Parameters -
Version RZ013
Superelevation Az of.. Supported
Side Rigit
Width 12.000'

Use Superelevation Sl.. No

Siope Direction Sy from Crowwn
Sope -2.0004

Paint Codes p2

Link Codes Top,Datum

Cmit Link Yes

"
]

tended D

Ex

PROPERTIES

i

4. Repeat for left side

5.
6.

wﬁ q |
Close properties panel

Click corridor > Contextual ribbon > Modify Corridor panel > Rebuild Corridor

1

Home Inset Annotate Modify Analyze View Manage Output

sperties [D] | &g Rebuild ﬁgr:dor‘_g ‘ﬁ'. %5 SplitRegion  [o5
[ Se——————

nect Viewer ‘e Corridor Surfaces - R Add Regions ¥

= Comdor B Edit . - U

late Objects Properties | E Add Baseline Targets EE Edit Frequency 1t‘r'|5

tal Tools = Modify Corridor ~ _ Meodify Region

art Drawang?® " Crdr-Int-CthE-RiverRd™ +

LSPACE
(2]

Extract feature lines from setup corridor

int-objct-setup-crdr-cnect-02.mp4 02:03

To extract feature lines from corridor

1. |Left cIicE on corridor

2.

Contextual Ribbon>Launch Pad>Alignment from Corridor
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Intersection objects

Crdr-Int-CthE-RiverRd.dwg [12345678) b Tyve o keyword or phrase |Qla L russnicloy
-ins  RasterTools Peformance VehicleTracking Express Tooks  WisDOT Standards  WisDOT Design

a Section (5& @ i! @ =5’ Create Sample Lines

te a Section  _ ; " e T : !}_,? Feature Lines from Corridor
Sight Distance Drive | Extract Corrider Solids  Superelevation _

bt laa:] Nignm*\frnm Cu:ri:]ur]

b
Sections | Analyze |___Cormidor Tools Launch Pad ~

Left clickl on corridor feature line

In the Create Alignment from Objects dialog, name the alignment [CthE-ETW—RT—Setup]
Set Alignment style to RDWY Lane Edge
Set Alignment label set to _No Labels

A Create Alignment from Objects EA
Type:
) offset v
Decription:
Starting station: | 0-+00.00°
Genera  Design Criteria
site
&1 zMone> - l_*j- =
nment shyle
- RDWY Lane Edge v [~ [#
Algnment layer:
P_ALL_CthE-ETW-RT-Setup =
Algnment labs] ==t
) No Labela] v B~ @
Conversion oplions
] Create Profile
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7. oK
8. oK
9. on another corridor feature line
10. In the Create Alignment from Object dialog, name the alignment [CthE—ETW—LT—Setup]

A Create Alignment from Objects ﬂ '
gn ~ ¥
+
. L

11.
12. (oK
Create secondary profile

int-objct-setup-crdr-cnect-03.mp4 02:36

To create a secondary profile

1. Zoom out in lower viewport
2. Ribbon>Home tab>Profile & Section Views panel>Profile View dropdown>Create Pro-
file View
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Intersection objects

Autodesk AutoCAD Civil 3D 2016 Crdr-Int-CthE-RiverRd.d

lify _b.naljgze View Manage. Output  Survey Autodesk360 Help Add-ins  Raster Tools  Perfon

=7 Feature Line = ™" Profile -

(%5 Grading * B Corridor

Create Design -

J0

Crdr-Int-CthE-RiverRd~

=+

ispector

A

b General

& a i
=+ Alignment ~ '*;.‘ Intersections -
£
&R Assembly -

Pipe Network =

L-ﬁ Profile View - |

P o -

L D Move

S % 1 e } C =
", - » v fa™ opy
| 'i'-}‘! CE,a'tc Profile View i:r 4 P)
..B ___: * | L) Strete

¢ Create Multiple Profile Views

Project Objects To Profile View

In the Create Profile View dialog, General, select the RiverRd alignment

Create Profile View - General

Sefect alignment:

Stabion Rang=

O RiverRd v |
3 CthE-ETWLT-Setup ~

Profie View Heght

Profie Diplay Oplions

Dals Bands

Profie Hatch Options

4. Profile Display Options page
5. Scroll to the right
6. Change Style to PROF Existing

") CthE-ETW-RT-Setup
3 CthE-Left-15.00D
" CthE-L-EGS

"= CthE-L-EPS

" CthE-L-ETW

) ChE-R-EGS

© CHhEREPS

= CthERETW
CthE-Right-15.000
GlenRd

= GlenRd-Left-12.000
2 GenRd-=Right-12.000

'3 Rvetfid-Left-12.000

= nsieand s e

= Int-CthE-RverRd-NE-CG

= Int-CthE-RiverRd-NW/ LG

‘3 Int-CHhE-RiverRd-S£-C6

2 Int-CthE-RiverRd-5W-CG
Int-CthE River R-Thiough
Int-CthE-River-R-Through (1)
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General
Station Ranos
Profie View Heght

p erofie Diplay Options
Ppe/Pressure Netrork
Dats Bands
Profie Hatch Cotions

7. oK

Speafy profile dsplay options:
Station
Name Layer Dverride ... Labek Alignment i
RiverRd | PROF Pro... ] J<Not ... WiDOT ... RiverRd  20447.50° 24383.13
Pick profile style H
MEET | [B] [
oK s Cancel | Heb |

£

8. Change Labels to _No Labels

»

General
Station Ranoe
Profie View Heaht

p Profie Diglay Cptions
PpeiPressure Netyrork
Dats Bands
Profie Hatch Options

9. (oK

10. [Create Profile Vie\Ad

Create Profile View - Profile Display Options

Spedfy profile dsplay cptions:
Station Elen
MName . Layer Style Override §. Labek Alignment
End Mini
RiverRd | PROF Exi... [J<Not. JRiverRd  20+47.50° 29483.13 895

Pick profile label set  IEM

Cooe | o |

Cancel | Heb |

4

11. |Left CIicI5] in models space to place the profile view
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12. Ribbon>Home tab>Create Design panel>Profile dropdown>Profile Creation Tools

Modify Analyze View Manage Output Survey  Autodesk 360

_ % - 3 % i
Data ¥ Parcel - =% Algnment - * Intersections - [ ProfileV

+/ FeatureLine ~ [V Profile = &3 Assembly - = Samplel
[’_:f' Grading *

1"} . "._,.-1‘} S-.-t r
e . ection
W Create Surface Profile dilh

ita -

Profile & Sect

+"
Crdr-lanIhE-R% N Prcflﬁ{featncn Tools

'\.\ ";'} =
e Create Best Fit Profile
.
\\‘ B
b ;D Create Profile from File
E —_—
i .
o # ¢ Quick Profile
E —u
a
P <
.

Create Supenmposed Profile

+
EL Create Profile from Comdor

13. on profile view grid

14. In the Create Profile dialog, accept defaults
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A Create Profile - Draw New |
P Alignment: -
1} RiverRd
Name:
<[Aigrment Name] > ;‘
Cescription:

Generd  Design Cniteria

Profile style:
v By B
Profilz layer:
P_PROF_* ==
Profile abel set:
/rE, _Mo Labels W _i} hd E
t.?( Cancel Hep

15. 0K

16. Profile Layout Tools toolbar>Tangents dropdown>Draw Tangents
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Profile Layout Tools - RiverRd (1)
W \ﬁqf} \l";; e (/’ - v / ‘-Eé WA i -_ri.:: ;/-‘

¥w Tangents With Curves

Curve Settings...

Convert Free Curve ( Through Paint )

17. Draw in new profile

18. Right click/to end command

19. Close toolbar

Create intersection objects

int-objct-setup-crdr-cnect-04.mp4 03:22
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Intersection objects

1. Ribbon>View tab>Model Viewports panel>Viewport Configuration
Wil 3L £ulio Lrar-int-Line-KIiverka.awg [ 1,
B Li2® | Ea Named
v [ z 13 Join

L‘ L‘ L" ["'i Viewport H

r |@wWorld » | Configuration~ [ Restore
Coordinates s Model Viewpors

2. Ribbon>Home tab>Create Design panel>Intersections dropdown>Create Intersection
) b B Autodesk AutoCAD Civil 3D 2016
View Manage Output Survey  Autodesk 367 Help
cel - =% Alignment = @ Intersections = f‘_-r? Profile View -

ina » 7 e v : [Bample Line

ture Line = ¥ Profile * s Ivﬁts:chun mple Lines
ding ~ B Coridor L ag Kection Views +
. Create U:si.gn - g’ Create Roundabout F & Section Views
r-Int-CthE-RiverRd™ = 1 + | i

3. |Left click|to select intersection location

4. Select primary alignment

5. In the Create Intersection - General dialog accept defaults
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- > Create Intersection - General
"
p Genaral Intersection name:
Geometry Detais INT-<[Prmary Mignment Name]>-<[Secondary Algnment Name]> _i g
Description:
1§ Comdor Regons
Intersection marker style:
% WisDOT-No Piot v| @;' Lﬁ
Intersaction marker layer:
P_CROR_Intersecton_* =
Intersection label style
G Mo Label v| %]~ =
Intersection comdor type:
'Pfﬁnwhbad Crown Maintained v|
;“‘::‘x«. = == >
M
o
= / hh""m.:?_\:h
\/// h“-\.r
5
< Back Next > Create Intersection | Cancel Help

6. [Next

. Adjust alignment order. RiverRd should be 2nd.
8. Create or specify offset alignments

~

o -~ Create Intersection - Geometry Details
38
Genera It g
) Geometry Detaik Priority Alignment Station Profile 1] [j’}
a 1 thE-ETW-RT-Set  13-42.80 Setup-Crdr-CthE-River-GlenP2 Q—
| ComdorRegons 12 iverRd 22250.15 RiverRd (1) &
2 Int.CthE_Riar.R." N_71 70 Mana i
Offeat and curb retums
Create or specty offget signments =
Offzet Parameters "'x‘
Crezte curb retum alignments - N B \\ B
Curh Retum Pamameters -.“,
9. [Create Intersection]
Repeat steps 2 through 9 two more times for the remaining intersecting alignments
Inspect the design profile
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Feature lines and gradings

Feature lines and gradings
Grading basics
Last updated: 2012-10-01

Total video time: 17:15

Exercise files: grdg-basc-data-C3D12.zip

Grading Feature Fundamentals

grdg-basc-01.mp4 17:15

o Requirement: Needed for grading: Site, Feature line, Grading criteria, Grading

group and objects.

Site
o Allows several objects to interact
o Grading/feature lines, parcels, sometimes alignments
o Objects in other sites will NOT interact

o Grading groups and feature lines NEED a site to exist

[o Info: Feature lines are no longer required to be on a site in Civil 3D 2016

Feature Line
o Used for the grading footprint
e Basically a 3D Polyline only smarter
o Many editing options
o Geometry and elevation

o Can be added to surface as a breakline (separate from grading tools)

Grading Criteria
o Rules for grading from footprint (feat line)
o User defines two sides of right triangle

o Slope and distance
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Feature lines and gradings

o Slope and elevation
e Distance and elevation

o Unlocked criteria prompts for user entry, makes criteria more versatile for different
uses/projects

o Locked criteria takes default, speeds up grading process

Grading Group
o Allow separate grading objects to interact
o Grading objects and feature lines in different groups will not interact
o Allows balancing of site volumes

o Do not need to be contiguous

Grading workflow
Last updated: 2012-10-01
Total video time: 26:04

Grading Feature Workflow

grdg-wrkflw-01.mp4 26:04

[o Requirement: Have feature line(s) in place.

[o Requirement: Have grading criteria available, plan what will be needed.

1. Home tab > Create Design panel > Grading > Create Grading
2. On the Grading command toolbar.

o Set Grading Group.

o Set Criteria Set, then first criteria to be used.

o Select the CREATE GRADING COMMAND

Creating feature lines.

1. Create 2D polyline, convert to feature line.
o Will require elevation edits.
2. Draw feature line natively
« Requires elevation edit for each vertex.
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3. Create feature lines from an alignment
o The vertex elevations can be assigned from a profile on the alignmment
4. Create feature lines the longitudinal feature lines on a corridor.
o These feature lines can be dynamically linked to the corridor.
5. Create feature line from an offset and difference in elevation using an existing feature
line, survey figure or 3D polyline using Stepped Offset.

Creating Grading Command.

Select Feature Line.

Identify grading side

Will this grading object be for the entire feature line, or just part of it?
Prompts specific to the criteria

PwNRE

Grading Transition

1. Creates grading objects between areas of different slopes.
« Select feature line
o Select point between the two gradings.

Grading Infill

1. Grading object.
2. Inside closed feature line shape
3. Can be separate feature lines, as long as it’s closed and in the same site

Editing feature line elevations
Last updated: 2012-10-01
Total video time: 24:37

Editing feature line elevations overview

fl-edit-elev-01.mp4 24:37

Edit Elevations ribbon panel appears in Feature Line Context tab.

1. Select the feature line you need to edit
2. In the context menu toggle on the Edit Elevation button.
3. This opens the Elevation Edits panel

All tools will focus on elevation component of the feature line.

Feature line edit elevations

Elevation Editor — in Edit Elevations panel or right-click menu.
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« Controls elevations of individual vertex points.

o Can set vertex elevations by assigning grades between vertex points
e Can set raise/lower increment to affect several vertices

« Can assign several vertices to take “surface” elevation

Insert Elevation Point — “Elevation Points” are a vertex that has no X/Y control, only elevation.

o Creates “bends” or elevation changes.
o Symbolized as circular grip point on feat. line and in panorama.

Delete Elevation Point — like delete PI, only for elevation points

Quick Elevation Edit — allows immediate feedback of vertex elevation and feat. line slope by
hovering cursor near feature line

o Can hover near any feature line, not just one selected.

Edit Elevations — Provides tooltip report of elevation nearest feature line vertex or slope of
nearest feature line, line segment

o Left-clicking allows the nearest vertex/line slope to be edited.
o Will function for any feature line, not just the selected one.

Set Grade/Slope between Points — allows vertex elevations to be set by controlling the slope or
grade of the feature line

« Can set multiple slopes at one time, along entire portion or portion of feature line.

Insert High/Low Elevation Point — Calculates a high or low elevation point by assigning grade
forward and back from opposite ends of a feature line

Raise/Lower by Reference — Raise or lower the elevation of a feature line by reference to an
object with known elevation

Set Elevation by Reference — Sets the elevation of a feature line vertex by reference to an
object with known elevation

 Allows for relative grade/slope/difference between the object and the vertex.

Adjacent Elevation by Reference — Allows editing of an adjacent feature line’s elevation in rela-
tion to the selected feature line

o Options are Elevation difference, Grade or Slope.

Grade Extension by Reference — Sets elevations by extending the grade of a segment on
another feature line.

Elevation from Surface —Sets vertex points to surface elevations at their location
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« Intermediate Grade Break creates an elevation point where the feature crosses a sur-
face triangle (entire feature line).

Raise/Lower Feature Line — specifies elevation difference to raise or lower the feature line, or
set to a specific elevation

Editing feature line geometry
Last updated: 2012-10-01
Total video time: 20:57

Editing feature line geometry overview

fl-edit-gmtry-01.mp4 20:57

Allows for editing of the feature line in XY plane.

Can adjust the feature line to represent a grading footprint or surface geometry more accur-
ately.

Feature lines are like 3D polylines with more intelligence for grading functions, so editing is sim-
ilar to Polyline edits.

Feature Lines have a “measuring stick” which uses stationing — this is not related to alignments
Open geometry editing tools
o Select on the feature line > Edit Geometry toggle > Edit Geometry panel
Feature line edit geometry
Insert Pl — places a vertex with X/Y/Z location control
Delete Pl — can delete individual vertex points
« Deletes whichever vertex is nearest
Break — identify begin and end of gap in feat. line
o Results in two separate feature lines
Trim — trims feat line against an object, polyline, line, etc.
Join — glues two feature lines together

o Two lines must have end points that are coincident
o Result in one feat line from the two

Reverse — reverses direction of feat line “direction”
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Edit Curve — adjust curve radius, reports length, chord, and tangent data
Fillet — inserts curve tangent to two feature line legs

o User identifies the vertex

o R to set Radius

o Ato assign curve radius to ALL vertices along selected feature lines

o J for joining two separate feature lines while filleting at that join point

Fit Curve — identify 3 or more line vertices and it creates an arc
Smooth — automated fit curve routine. No user input
Weed — to reduce number of vertices along feat. Line

o Grading can hang up over too many small feature line segments
o Will remove detail from feature line, user decides how much is appropriate

Stepped Offset — horizontal and vertical

« Assign horizontal offset distance

o Indicate which side of feature line to offset to

o Provide vertical offset definition

» G=grade, S=Slope, D=Difference (great for 0 or flat) E=Elevation, V=Variable

Daylight grading with feature lines
Last updated: 2014-03-10
Total video time: 44:55

Daylight grading ALTERNATIVE

crdr-ele-dylt-grdg-w-fl-01.mp4 9:58

To create a better transition between daylight slope regions.
o Subassembly transitions occur between frequency lines — not nearly far enough apart.
What Components are needed?

o The Assembly
o Two conditional subassemblies (per side)
o Two GenCF daylight subassembly per conditional subassembly (one with Final Link

inserted or Omitted).
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Polyline for length of transition

Identify where 4:1 to 2.5:1 transition occurs
Draw polyline from end of transition to point >100’
Add conditional subassemblies and adjusted GenCF to the assembly
Set corridor targets for all conditional subassemblies
Create grading feature line from corridor
Create grading criteria for surface targeting
Grade from corridor feature line to daylight
o Begin with 4:1 for 5’ of feature line
o End with 2.5:1 for last 5’ of feature line
o Use grading transition in the middle of the feature line

Create Automatic Surface from the Grading Group Properties
Create data shortcut for grading surface
Reference this surface and paste into refinement surface.

2012 versus 2014

Look for grading transition needs

crdr-ele-dylt-grdg-w-fl-02.mp4 16:13

You need to find where transition areas are too quick. If you aren’t certain where this might
occur you can look for telltale signs in your corridor design.

Look for a Transition "Notch"

The transition from 4:1 to 2.5:1 will happen from one frequency line to the next. This sud-
den transition will create a "notch" in the edge of the corridor

Usually there will be two notches, one for the 4:1 to 2.5:1 transition and one for the 2.5:1
to 4:1 transition.

Use the Section Editor to Confirm the Sudden Transition

PwnNE

Select a frequency line near the sudden transition area

Zoom in the section view to the side that is transitioning

Select the Zoom Extents button drop-down and choose Zoom to an Offset and Elevation.
In the Section Editor Station Selection, click the single arrow icons to advance one station
at a time through the transition station.

5. Confirm the 4:1 slope in one station and 2.5:1 slope in the next.

6.

Close the Section Editor

Create the Transition Area Target

You need to create a target (or trigger) for the Conditional Subassembly to begin its
work.
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Draw a 2D Polyline for the Correct Length

1. Home tab > Draw panel > choose the Polyline tool

2. Begin drawing the target polyline at or near where the Transition area ends.

3. This polyline can be any distance from the corridor. You can snap to the corridor for pos-
itioning.

4. This polyline should be generally greater than 100’, suggested closer to 110’.

If there is an arc in the corridor this polyline should follow that curve.

6. Right-click and choose Enter to end the polyline command.

U

Create a Layer for the Target Polyline

1. Home tab, Layer panel, Click the Layer Properties Manager

2. In the left Filter window set the filter to All so that you can see all of the layers.

3. Check to see if the layer P_Daylight-Transtion already exists.

4. If it does, make that layer current.

5. Select the P_Daylight-Transition layer

6. At the top of the Layer Properties Manager select the green check icon to make it cur-
rent.

7. If it does not already exist click the Create Layer icon at the top of the Layer Manager.

8. Name the layer P_Daylight-Transition

9. Make sure the Linetype is Continuous

10. Make sure the No Plot option is turned on.

11. At the top of the Layer Properties Manager select the green check icon to make it cur-
rent Select the target polyline(s)

12. Change the layer of the polyline to the P_Daylight-Transition layer

Update the Assembly

This is assumed that an assembly is already in place. We will be adding conditional sub-
assemblies to that assembly and moving the daylight subassembly to the end of the new con-
ditional subassemblies.

Add the Conditional Subassembly to the Existing Assembly

Zoom into the GenCF subassembly that needs the conditional subassembly.

Open the tool palette to place the subassembly.

Home tab > Palettes panel > choose the middle button (or <ctrl> 3) .

Select the Conditional tool palette tab.

Select the Conditional Horizontal Target subassembly.

Set the side to Left

Leave the Type to Target Found

Attach this subassembly to the Shoulder subassembly. Use the Selection Cycling to prop-
erly connect the subassembly.

9. In the Properties palette change the Type to Target Not Found.

O N WN R
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10. Attach this conditional subassembly to the Shoulder subassembly. Use the Selection Cyc-

ling to properly connect the subassembly.

Move the GenCF Daylight Subassembly to the Conditional Subassemblies

1.
2.
3.

Select the GenCF daylight subassembly
Right-click and choose .
Select the attachment point at the end of the Not Found conditional subassembly.

Copy the GenCF to the Found Condition Subassembly

Eal

U

Select the GenCF daylight subassembly.
Right-click and choose

Select the newly placed copy of the GenCF.
Right-click and choose Subassembly Properties
Click the [Parameters tab}

Rebuild the Corridor

[N Y
N = O

13.

LWooNO R WDNPRE

In the Include Daylight Link Omit Daylight Link and change the setting to Omit.
In the toolspace, Prospector tab expand Corridors

Right-click the corridor name. Choose Corridor Properties

Parameters tab.

Set All Targets.

Under Surface targets cIick

Choose the EG surface.

Find the Conditional Horizontal Targets and click in their value field.

Change the type of target to Feature Lines, Survey Figures and Polylines.

Click Select by Layer}

. Check mark the correct layer (P_Daylight-Transition)
. Repeat these steps for each Conditional Subassembly in the regions. This is necessary for

both the Found and Not Found conditions.
CIick@to rebuild the corridor.

Extract grading feature line from corridor

crdr-ele-dylt-grdg-w-fl-03.mp4 13:21

We need to translate a corridor feature at the edge of our design into a grading feature line
that the grading tools will recognize and be able to work with.

Extract the Feature Line

1.
2.
3.

Select the feature line to extract.
From the green context ribbon, Launch Pad panel, select the Feature Line from Corridor.
In the dialog make sure these settings are set:
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4. The Site should be unique, and not one that other grading in this file that our current
work might interfere with.

Check the Name field and name the new feature line Daylight Grading Line West.

Style checkmark and set to Standard.

For Layer set to Use Current Layer.

Make sure the Create Dynamic Link to Corridor is checked. This is the important option
in this dialog!

9. Click OK. Then <Esc>.

O N w

Begin the Grading

We will create a grading criteria (rules for the gradings to follow) then apply them to the grad-
ing area.

Start the Grading Tools

Home tab > Create Design panel > Grading tools > select Grading Creation Tools .
Select the second icon to set the Surface. Select EG.

In the toolbar select the first icon, Grading Group.

Name the Grading Group "Daylight Grading".

Click OK.

Hover over the fourth icon to check the grading criteria set.

ok wnNE

Create and Set the Grading Criteria

1. Select the button just past the drop down menu and select Copy Current Selection.
2. On the Information tab name the criteria Daylight Grading.

3. In the Criteria tab

4. Change the Target to Surface.

5. Make sure the Slope fields for Cut and Fill areas are both unlocked.

6. Click OK.

Createthe Grading

=

Select the Create Grading icon.

Select the grading feature line at the edge of the notched area. From the Selection Cyc-
ling dialog it is the Auto Corridor Feature Line.

Left click the Grading Side to the west of the feature line.

Answer NO to the “Entire Length” prompt.

Snap the Start Point to the beginning of the notch, the end of the daylight location.
Confirm the station location by clicking .

For the length type in 1103, which is ~5’ from the start station.

Confirm this station as well by clicking

Type 4 to set the Cut Slope at 4:1.

10. Type 4 to set the Fill Slope at 4:1.

11. Pan to the north of the grading area notch.

N

W ooNOUL W
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12. Select the grading feature line. In the Selection Cycling dialog this will be the Auto Cor-
ridor Feature Line.

13. Select to the west of the feature line for the grading side.

14. Click approximately 5’ from the end, about where the last non-daylight frequency line is
located.

15. Confirm the station location by clicking .

16. Snap to the end of the grading by snapping to the beginning of the first daylight point.

17. Confirm the station location by clicking .

Create the Transition Grading

1. From the Grading Creation toolbar select the Create Grading drop down button and
choose Create Transition.

2. Select the grading feature line. In the Selection Cycling this will be the Auto Corridor
Feature Line.

3. Click a point between the two gradings.

Create the surface from the grading group

crdr-ele-dylt-grdg-w-fl-04.mp4 5:23

Clean up the Grading Area

Turning off layers so that lines that do not need to be seen, but need to be used by the grading
design, do not distract from the design work.

Turn Off the Conditional Subassembly’s Target Line Layer

Home tab > Layers panel > Layer Manager pull-down menu

Click the lightbulb to turn off the P_Daylight-Transition layer.

Set the Current Layer to something other than the off layer.

Home tab > Layers panel > Layer Manager pull-down menu select the 0 layer to make
it current

PwnNRE

Create the Surface fromthe Grading Area

We need to make a surface from the grading tools. This surface will be dynamic to the grading,
and any changes that occur to the corridor design.

Access the Grading Object Diamonds

1. If you cannot see the grading object diamond symbols:

e ZOoOm out

e Type RE to regen your screen

e Zoom in and the grading diamonds should be larger and easier to find
2. Select on one of the grading object diamonds
3. In the green context ribbon select Grading Group Properties
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Create the Surface fromthe Grading Group

So that this surface can be referenced into other files, specifically the refinement surface file,
we need to make a data shortcut for the grading surface.

Save the file.

In the toolspace, Data Shortcut area, right-click on the Data Shortcut area header.
Choose Create Data Shortcuts.

Check mark the Surface-Daylight Grading surface.

Click(OK

Create a data shortcut for the grading surface.

ok wNPE

Rural driveways
Last updated: 2017-06-06
Total video time: 79:59

Create Ex-Top Surface and Combine with Exist Surface

Exercise files: fl-grdg-rurl-dwy-01-data-C3D14.zip

fl-grdg-rurl-dwy-01.mp4 7:00

Rural driveway modeling requires targeting both the proposed work and existing ground. There-
fore, the two must be combined into a single surface. Utilize the Rfnt-Top surface and existing
ground surface to create the Cmbn-Ex-Top surface. This surface will be the driveway grading
target.

1. Start a new drawing and called Surf-Cmbn-Ex-Top.dwg.

Data reference the existing ground surface and the Rfnt-All-Top surfaces.
Create a new surf called Cmbn-Ex-Top.

Paste in the existing ground surface and then the Rfnt-All-Top surface.
Save the drawing and create a data shortcut for the Cmbn-Ex-Top surface

ke wnN

Create New Drawing for Driveway Surfaces

fl-grdg-rurl-dwy-02.mp4 5:01

1. Create a new drawing using the wisdot template and save the drawing with an appro-
priate name such as RuralDwy.dwg

2. Data shortcut reference the Cmbn-Ex-Top surface

3. Data shortcut reference alignments for the centerline, edge of pavement, edge of paved
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Feature lines and gradings

shoulder, and edge of gravel shoulder
4. Xreference mapping dwg file(s)

Create Driveway Horizontal Geometry

fl-grdg-rurl-dwy-03.mp4 14:24

1. Determine the approximate driveway limits (offset).
A. This can be done in multiple ways such as using your corridor section editor, or
creating a quick profile along the driveway.
B. The minimum extent of your driveway limits should be at the back slope of the
adjacent ditch (slope intercept).
C. Determine whether you will need more than one slope to define your driveway
for added culvert clearance or rollover control.
2. Draw the driveway “top” in plan view on the P_DWY layer.
A. Include the driveway entry radii and tapers.
B. The driveway can be created with line and arcs, but the driveway edges should
ultimately be converted to five polylines (left side, right side, match location,
centerline, and edge of shoulder).

Determine Driveway Elevation/Grade

fl-grdg-rurl-dwy-04.mp4 11:33

1. Create a new Site

A. Name the site the approximate location of the driveway (For example: 380+75
LT).

2. Convert the driveway match polyline into a feature line.

A. Name the feature line appropriately (For example: 380+75 LT Match).

B. Assign the Standard style to the feature line.

C. The style assignment determines the elevation hierarchy of the feature lines in
the site.

D. Assign elevation to the feature line from the Cmbn-Ex-Top surface using the -
Eations from Surface] command

E. Make sure it is included in the site created for this driveway.

F. Itis highly recommended that you set up two viewports. One viewport should be
set to plan view and the other should be set to an isometric view of the driveway
location.

G. Set the isometric viewport to a rendered view style such as Conceptual. This will
allow you to watch your driveway surface take shape as you build it.
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3. Convert the edge of shoulder polyline into a feature line.
A. Name the feature line appropriately (For example: 380+75 LT ES).
B. Assign the Standard style to the feature line.
C. Assign elevation to the feature line from the Cmbn-Ex-Top surface using the —
Eations from Surface] command.
D. Make sure it is included in the site created for this driveway.
4. Convert the driveway centerline polyline into a feature line
A. Name the feature line appropriately (For example: 380+75 LT CL)
B. Do not assign the feature line a style.
C. The feature line will adopt its elevations from the edge of shoulder and match fea-
ture lines.
5. Convert the driveway left and right side polylines into a feature lines.
A. Name the feature lines appropriately (For example: 380+75 LT LT and 380+75 LT
RT).
B. Do not assign the feature line a style.
C. The feature line will automatically adopt elevations from the edge of shoulder
and match feature lines.
6. Use the [Grade/SIope Between Points] command to straight-line grade the left and right
sides between the edge of shoulder and the match location.

Create Gradings

fl-grdg-rurl-dwy-05.mp4 9:43

1. Create a Grading Group in the same Site as the driveway.

A. Name the Grading Group the driveway location.

B. Check “Automatic Surface Creation” and “Use Group Name”.
2. Set the Grading Criteria Set to Rural Driveway

A. If your drawing does not have the Rural Driveway criteria set, use or create a
slope to surface criteria.

3. Create 6:1 Gradings along the left and right driveway feature lines.

A. If the roadway foreslope is steeper than the driveway side slope, the gradings
should extend from the driveway slope intercept (match location) to approx-
imately +/-10' short of the edge of gravel shoulder.

B. If the roadway foreslope is the same as or flatter than the driveway side slope, the
grading can extend the full length of the feature line.

2z Tips: When prompted for the grading end location, it is useful to use the Length
“=* option atthe command line. The command will then notify you of the length
remaining to the end of the feature line.
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4. Create additional gradings along the left and right driveway feature lines that match the
roadway foreslope if the roadway foreslope is steeper than the driveway side slope.
A. These gradings should extend from a point about +/-0.01' from the end of edge of
gravel shoulder to the edge of gravel shoulder.

Create Grading Transitions (only if the roadway foreslope is steeper than the driveway side slopes)

1. SeIect[Create Transition] from the Grading Creation Tools
2. Select the feature line

3. Select a point between the 6:1 grading and 4:1 grading
4. Save the drawing

Create Grading Infill for Driveway Top

Choose the [Create Infill command from the Grading Creation Tools

Select the regions defining the top of the driveway and hit enter
You will see the completed driveway surface in the isometric view
Save the drawing

PwnNRE

Driveways with skew and multiple slopes - Horizontal Geometry

fl-grdg-rurl-dwy-06.mp4 12:53

1. All the steps outlined above apply
2. Add an additional polyline representing the slope break in the driveway profile

Driveways with skew and multiple slopes - Determine Driveway Elevation and Grade

fl-grdg-rurl-dwy-07.mp4 7:22

1. All the steps outlined above apply

2. Convert the additional polyline representing the slope break in the driveway profile to a
feature line

3. Assign the feature line the standard style

4. Assign this feature line elevation by using the LAdjacent Elevations by Reference com]—

Driveways with skew and multiple slopes - Create Gradings

fl-grdg-rurl-dwy-08.mp4 8:03

All the steps outlined above apply

Combine Driveway Surfaces into a Single Surface
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Corridor and refinement surfaces

Exercise files: fl-grdg-rurl-dwy-02-data-C3D14.zip

fl-grdg-rurl-dwy-09.mp4 4:00

1. Create Combined Driveway Surface

A.
B.
C.

Extract the boundary of each driveway surface

Create a new surface called Rfnt-All-RuralDwy

Toolspace > Prospector > Rfnt-All-RuralDwy surface definition > right-click on
Edits > Paste Surface

. Select all of the individual driveway surfaces and click @

E. Draw a polyline that encompasses all of the individual driveways.

Toolspace > Prospector > Rfnt-All-RuralDwy surface definition > right-click on
Boundaries > Add
I. Type = Hide
Il. oK
lll. Select the polyline boundary that encompasses all the driveways.

. Toolspace > Prospector > Rfnt-All-RuralDwy surface definition > right-click on

Boundaries > Add
A. Type = Show
B. [OK
C. Select individual driveway 3D polyline boundaries.

Corridor and refinement surfaces

Create corridor surface

Last updated: 2018-02-14

Total video time: 09:59

Top corridor surface creation

ProjectiD\Design\Corridors\Crdr-25-begin.dwg

Exercise files: crdr-rfnt-srfc-data-c3d16.zip

Start with Crdr-Int-CthE-RiverRd.dwg

crdr-srfc-creat-01.mp4 03:19

Open Cdr-Int-CthE-RiverRd.dwg

c3d\12345678\Design\Corridors\Cdr-Int-CthE-RiverRd.dwg

To create corridor surface
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Corridor and refinement surfaces

1. Left click on corridor
2. Contextual Ribbon > Modify Corridor > Corridor Surfaces

E HS G0 |V S Il P.CROR Crdr-int-Ct ~|= Autodesk Autol
ime  Insert  Annotate  Medify Analyze View Manage Output  Survey  Auto
ies [Ei &% Rebuild Corridor - 'ﬁ . B SplitRegion  [®k Match Paramete
A L1 (| =
Viewer p 1%' |fﬁ Corr.dmhiurfacec Trld ﬁl Add Regions ﬁ:; Merge Regions
= QITTO0Tr - ECht
Dbjects Properties E{ Add Fr.tkﬁnr Targets ﬁ Edit Frequency lrfé Copy Region
wls » Modify Corridor ~ _ Medify Region -
Credr-Int-CthE-RiverRd +
ACE
|?
q View W
o
r-Int-CthE-RiverRd 3
Points -
e

Daine Mesiine

3. Inthe Corridor Surfaces dialog on the Surfaces tab, |left click create surface

A Corridor Surfaces - Crdr-Int-CthE-River to GlenRD
Surfaces |Eound.a1es |
odify C
Add data
-Int-Cth
ol Data type: Specify code:
C’ﬁ w |G B, Links v |Top
Mame Surface Style Render Material Add as Breakline Querhar

4. Rename surface|Crdr-CthE-Top

5. Change Add Data, Data type to Feature Lines
6. Add the following codes: Crown, Daylight, Daylight_Sub, Ditch_Out, ES, ETW, Hinge
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- LOMmaor Juriaces - Liar-ine-uine=rver 1o uiennu L

| 11 4 ‘ Surfaces Pamﬂanes |
% h Add data
utkay Data type: Speafy code:
nge = § %

@] [ @ retwe Lnes v |Hinge .

Mame Surface Style Render Material Add as Breakline Overhang Correction Description
22 _Meo Display ﬁ ByLayer @; Mene
.jv Crown
L J" oayigne
i 7 Daylight Sub
i J7 Ditch_Out

LJT &

T e

7. |Left click| Boundaries tab
8. [Right click| Crcr-CthE-Top

9. Select Corridor extents as outer boundary

- puild idor - - yplit Regior e VMatch Paramiete \'.?‘ dd 3 Sectio
o[ Corridor Surfaces - Crdr-Int-CthE:
|| surfaces | Boundaries |
dify €
mt=Ctk MName Description Render Material

@V

Comdor exdents as outer boundary

Add Auto k hcally
— Add Interactively...
= Add Fram Polygon...

Copy value to clipboard
Copy to clipboard

Refresh

10. [OK

11. [Rebuild Corridor]
12. Double check surface Toolspace > Prospector tab > Surface

13.

Datum corridor surface creation

crdr-srfc-creat-02.mp4 01:46

To create a datum surface
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Corridor and refinement surfaces

Left click on corridor
Contextual ribbon > Modify Corridor panel > Corridor Surfaces

(W& B = & - o -|Y Lol Il P.CROR Crdr-Int-Ct ~|~ Autodesk AutoCAD Ci
Home Inset Annotate Modify Analyze View Manage Output Survey Autodesk 360
iperties [?I % Rebuild Corridor = '\;\' E Split Region E( Match Parameters D
ject Viewer Cerr.idm ‘f?ﬂ Corridor Surfaces _Enh: W Add Regions &) Merge Regions Se
late Objects | Properties ~ [B) Add Baseline Targets B2 Edit Frequency U, Copy Region Ei
alTools > | Modify Corridor ~ | Modify Region ~

it Crdr-Int-CthE-RiverRd* +

LSPACE

i

On the Surfaces tab of the Corridor Surfaces dialog, Create a corridor surface

A Cormridor Surfaces - G

| Surfaces |Eaund-a1es|
y <

Ctk

| R

Add data
Data type:
® (F B ks

Mame Surface Style Render |
W (g [V] Crdr-CthE-Top _No Display () Bylayer

. Rename the surface [Crdr—CthE—Datum]
. Change the Data type to Feature Lines

Add the following codes: Crown_Sub, Daylight, Daylight_Sub, Ditch_Out, ETW_Sub,
Hinge
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7.
8.
9.

10.
11.

- B IEE— B — ST e - _—
(™ Coridor Sufaces - Cdnt-CthE-iver o GlenRD
=
| surfaces
.
t-Cth = Y
Data type: Spedfy code:
== Name Surface Style Render Material Add as Breakline Overhang Carrection Description
— (®" [ Crdr-Cthe-Top _Mo Display iy Bylayer b Mone
& (®° [ Crar-CthE-Datum _No Display y ByLayer @, Nene

“ J7 Crown_Sub

i J%  Daylight

i J°  Daylight_Sub

i J% Diteh_Out

i J%  ETW.Sub

¢ N I [ N A

the Boundaries tab
Right clickl on Crdr-CthE-Datum

Select Corridor extents as outer boundary

g Feouild Cormdor = B I Spin Eeqion e Match Paraimeters 1_""
P, ‘
= I
" | Surfaces Boundares l
fy C
-Ctk Mame Description
B (@" Crdr-CthE-Top
i “[R]" Corridor Boundary(1)
F
— @ Comirlor exdtents as outer boundary

Add Automatically
Add Interactively...
Add From Palygon...

Copy value to clipboard
Copy to clipboard

Rafrach

oK

|Rebui|d Corridor]

Base Course corridor surface creation

crdr-srfc-creat-03.mp4 03:46

To create base corridor surface
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1. Left click on corridor
2. Contextual ribbon > Modify Corridor panel > Corridor Surfaces

![ Home Insert Annotate Modify Analyze View Manage Output Survey Autodesk360 |

'roperties m] % Rebuild Corridor ~ "‘1‘? ﬁ Split Region E‘_‘, Match Parameters Djfj
) =
Ibject Viewe ‘B Comfidor Surfaces =2 W Add Regions & Merge Regions
ject Viewer Pl mr\:o: urface 3 W) Add Region ) Merge Region e
solate Objects | Properties 3 E .i:i:tvﬁmrlmr Targets E Edit Frequency lﬂ% Copy Region Editcr
eral Tools » | Modify Corntidor - Modify Region ~ | Mod
lait Crdr-Int-CthE-RiveiRd* +
OLSPACE
(7]
Drawng View W
: G
) Crdr-Int-CthE-RiverRd ~lE
'@’ Points o
a

¥ |"1‘" Point Groups

3. On the Surfaces tab of the Corridor Surfaces dialog, Create a corridor surface

A Corridor Surfaces - C
surfaces |Eaund.anes |
odify C
Add data
Int=Ctk
Cata bype:
@ & @ B, Links
MName Surface Style Render b
e — = — _
[ [*] Crdr-CthE-Top _Mo Display fﬁ_u ByLayer
i-(x" [V Crdr-CthE-Datum _Mo Display (@ ByLayer

4. Rename the surface [Crdr—CthE—BaseCourse]
5. Change the Data type to Feature Lines
6. Add the following codes: Crown_Pavel, ES_Pavel, ETW_Pavel
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» Corridor Surfaces - Crdr-Int-CthE-River to GlenRD

| surfaces Pm'nanes]

Add data
=Int-Ctk
Spedify code:

Data type:
@) (@ W] reawe Lres o) [T pever v B

Name Surface Style Render Material Add as Breakline Overhang Correction Description
R Crdr-CthE-Top _No Display i ByLayer
W (§° [ Crdr-CthE-Datum _No Display iy ByLayer
& (®" [ Crdr-CthE-BaseCourse _No Display oy ByLayer
J7