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Project Set Up

Introduction

A project is a collection in the Prospector tree that represents objects in a database (vault). Each project is
essentially a folder that contains drawings, databases of points, and reference objects, such as surfaces,
alignments, and pipe networks. A project folder can also contain other documents relevant to an engineering

project.
Key Concepts

e login to the project management system
e create a project

Note: you must be in a Civil 3D drawing to set up a project.

Creating a Project

EXERCISE:

1. Open a new drawing using the USACE template.

Lookim |}, Tempiate v € B @ X B8 Views ¥ Toos

+ | Name
. AUtoCAD Template
. Map Book Templates
J.. Plan Froduction
). PTWTemplates
SheetSets
(&) _AutoCAD Civil 3D (mperial) NCS.dwt
(& _AutoCAD Civil 3D (Metric) NCS.dwt
[& Banning Civil 3D Template.dwt
&) Banning Civil 3D Template-stb.dwt
(&) Ohio DOT (mperial)_2016.0wt
{8 USACE Civil 30 2016 Template v3.Ldwt

i USACE Civil 30 2016 Template v3 1 dwt

Files oftype: | Drawing Template ("chwt)

s
cuaB N a0
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2. From the Manage tab>Data Shortcuts pane select “Set Working Folder” and use the “Browse for Folder”
dialog to select the Working Folder.

Note: The working Folder is the directory that contains the project folders.

i~
w TMAfGET Outr

Drawing2*

Master view

[ Cgin Drawings
[ Drawing2

.0. Prints St Working Foider
i1 1 Point Grougs
Rolling Sandbex
L SandBox
TEMP
Pt
Users

- Festure Lines
o 8 Sites
B Catchmenss
o1 8l Pipe Networks
M Pressure Networks hilenened
W

J. Working Folder

G Surtaces

mope. il

3. To create a Civil 3D project using a project directory, which has been previously created using Project
Wise, from the Manage tab>Data Shortcuts pane select “New Shortcuts Folder” to open the “New Data
Shortcut Folder” dialog.

- =
Create Data “J Set Shortouts Folder
Shortcuts B Set Working Folder

Dt

= Open Drawings
Y Drawing2
¥ Points
769 Point Groups
@ Point Cloude
(5 Surfaces
172 Alignments

I Eaatura linac
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[ Open Drawings
O b

T Use project temptate
+ 7l Pipe Networks
v Netwons

Project bempistes foider:
CAAChl 30 Project Tempiates|

il iblies
& Intersections
7 Survey
1l view Frame Groups
[ Data Shortcuts [C4Working Falderi.
# (4 Surfaces

Project template:

Dade cremted:
HZPOLE 10112 AM

4. Type the name of the project directory in the “Name” portion of the dialog. Note that spelling,
capitalization, spacing, etc. must match, exactly. You may add a project description in the “Description”
portion of the dialog. Do not select the "Use project template” option, if a directory structure has
already been created. Click OK.

Maiger View

T3 Open Drawings
% Drawing2
4 Paints

i B Paint Groups

& Point Clouds

inis

B Catchments st project cemplace
i 1 Pioe Networks
T Pressure Netwaris

Froject templates foider:
CACh 1D Prepect Templaes

B coenidors
i i Assemblies trepect turmplate;
& innersections

e
i 7F Survey e ;
= Frame Groups
ricuts [CAWorking Folden(l)..

@ pata
¥ (% Surlaces

Dese crested:

22018 10:12 AM

_RecchewShorteutsfo
lder
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5. A new Civil 3D project is created and associated with the selected project directory. A subdirectory
named “_Shortcuts” is added the project directory to manage Data Shortcut XML pointers.

[ Open Drawings
% Drawing2
4 Poirns
# b4 Point Groups
& Point Clouds.
(% Surfaces

L ¥ Compites b OS{C) b Working Falder » Testbroiect »

file Edit View Tools Heip

Drganize =, Include in litsary = Share with = Bum Mew foider

Faworites

Alignments & AJE0 Drive Gt
o Feature Links [ B o e
8 Sites I Downicads & Dewicgs
B Carcnments = 2
% Dropbon (Advancedsolutions) i
+ 51 ipe Networia el 8
2 Recent Places
T Pressure Networks b : images
B coridors Ardvanced Sclutions Inc B S
i i Assemiblies
& Intersactions J Libraries
3 Survey Diocuments

191 View Frame Groups
[® Data Shosteuts [CWaorkang FolderTe.
£ Surtaces

4 Music

&, Fictses

B videos
‘

e Comouter
] & items

mober i b g bt P ™Y £ A 1=500-

6. From the Manage tab>Data Shortcuts pane select “Set Shortcuts Folder” to open the “Set Data
Shortcuts Folder” dialog and set a current project.

=) Open Drawings
=[5 Drawing2
< Points
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Magar Virw

3 Open Drawings
[ Drawing2 £ Description
4 Points
44 Pint Geoups
& paint Clouds

3 Bl sines
[ Catchments
i i Pipe Networks

[0
_AeccSetShortcutsfo -
1der

Name
ERDC Pregect Bxample
TestProject

E Carchments

# 71 pive Networks
T Pressure Networks
| comdors

i i Assemblies

L
_ReccSetShorteutsfo
1der

MODEL bt B

7. New drawings can be created and associated with a project by Right Clicking the "Data Shortcuts”
folder in the Prospector tab of Toolspace and selecting “Associate Project to Current Drawing”. This
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brings up the "Associate Project to Current Drawing” dialog, which allows for the selection of any
project within the Working Folder, which is displayed at the top of the dialog.

B Posnt Clouds

% Surfaces

Working Feidsr
CEarkang Folder

Select Project:
Tastropest

¥ View Frame Groups

8. Data Shortcuts can be created by selecting the “Create Data Shortcuts” icon in the Data Shortcuts pane
of the Manage tab.

@ Point Clouds
€ Surfaces
Angnments

laneous Alignments
« Featae Lines

ot B sines

B Catchments
i ¥ Pipe Networks
) Pressure Networks

b

Mame Description  Startin.  Ending
040000 0+ 00,0

)
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9. This brings up the Create Data Shortcuts dialog, which allows you to select the data you wish to make

available.

“Erw ewn oo

Marage

Share Datn

e avindiole in 1he Prospecton

Coject
4 [ Alsgnments
[] Centerine Alignments
OTen

" Oitset Alignments
S Curb Return Alignments
B Radl Aligniments
Miscellaneous Agnments
J Feature Lines
Sites
B3 Catchmenns
# 51 Pipe Networks

TW Pressure Networks
W corridess
8 Assembies
& Fersections
B Sorvey
1l view frame Groups

Name Description  Startin_ £

L3 Civil 3D ‘Frm o Sho

Home Insert Annotate Modify Analyze View ~Manage Output Survey Autodesk360 Help Add Fea Apps BIM:

Create Data Shortcuts | pu— X

Shortcuts « Share Data

Selected objects will be accessible to all users who point to the same working folder. These shortcuts

rt DataShortcutTest* are available in the Prospector

TOOLSPACE

| j Status Description

Master View

Centerline Alignments
Z Test To be added

~@& Point Clouds n
% Surfaces
Alignments

Prospector

Test
 Offset Alignments
- A| Curb Return Alignments
- Rail Alignments
3 Miscellaneous Alignments
. Feature Lines
-5y Sites
-[04 Catchments
-3 Pipe Networks
I Pressure Networks
- Corridors
-5 Assemblies
-2 Intersections
07 Survey
-[E] view Frame Groups

1l

Hide already published objects

Fick in drawing OK

| o] |

Nacrrintinn Ctartin
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10. Once selected, data appears under the Data Shortcuts area of Prospector.

Nare Descrigtion  Sartin Ending
= 1) [T

11. Data can be shared with another drawing, associated with the same project, by Right Clicking the object
under the Data Shortcut area of Prospector and Selecting “Create Reference. The Create <selected
object> Reference dialog appears allowing adjustment to some of the data referenced objects settings.
Selecting OK creates a data reference of the object within the new drawing. You usually need to zoom
to the newly created data reference.

tmport Purge

Styles

Misceiianeous Alignments
H Pipe Networks
3 pressure Networs
8 View Frame Groups
F il Drawing Templates

Source File Name Sparce Location
DataShorteutTest C\Working Folder\Tes)

KA =s0~- 8~ 4
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GIS Data

Introduction

Autodesk Civil 3D is built on the Autodesk Map 3D platform technology, which allows for combining of CAD and
GIS (geographic information system) data. GIS Data is usually downloaded from County, State or Local agencies
or can be a locally stored and maintained.

Key Concepts

e Importing GIS Data.
e Connecting GIS Data.
e Control display of connected GIS Data.

Importing GIS Data: ESRI Shape (.shp) Files

The MAPIMPORT command converts GIS data into native AutoCAD geometry, removing the need to maintain
them in their original format. The command can be compared to importing and exploding a block in AutoCAD,
as the drawing becomes the host of the geometry in model space. ESRI GIS databases store information over
several files, our focus will be:

1. Geometry

2. Attributes

3. Coordinates
The dialog box that comes up after using the MAPIMPORT command, the selected source file data can be
extracted, below are some key items to focus on:

e Spatial filter: if no filter is assigned ALL the geometry in file will be imported

e Drawing Layer: this will be the AutoCAD layer geometry will be on. New layer can be created by
simply typing it, will default to white and continuous.

e Input Coordinates: coordinate assigned to source file, important to assign if data does not match
drawing coordinates.

e Data: MUST be manually set if attribute data is needed.

e Import polygon as closed polylines: best if checked, otherwise closed polylines will be imported as
shaded polygon objects.
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A Import - CA\SOW\.\Designated_Highways.shp

Current drawing coordinate system

e MS83-WF
NAD83 Mississippi State Planes. West Zone. US Foot

Driver options

Changing these options may affect the layout of

Driver Options the import properties table

Import properties for each layer imported.

Input Layer | Drawing Layer |

Object Class | Input Coordinate |

x
Spatial filter
@Mane
(O Current display
Define window (<4
Data | Points |

Deswgnatedingh‘Deswgnatedinghwa‘<Nnne> ‘ MS83-TM

|E Designated Hi [<ACAD POINT> |

Saved profiles

Load.. Save...

Current profile

[«]Impaort polygons as closed polylines

Use class defaults for out of range values

0K Cancel

~N

©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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EXERCISE: Importing County Outlines

GIS Data

1. Start by creating a NEW drawing using default template.

2. Switch to Model tab.

3. Set coordinate to MS83-WF. From TOOLSPACE palette > Settings Tab > right click on drawing name
> Edit Drawing Settings...

4. From the command line type, the command MAPIMPORT.

5. Browse to the County Boundaries data folder and select stco.shp

6. From th

e Import Dialog Box:

a. Drawing Layer > type in GIS-County
b. Data field > select Create object data > drop down should read stco
c. Check box for Import polygons as closed polylines.

'Y

&

Current drawing coordinate system

MS83-WF
NADE3 Mississippi State Planes. West Zone, US Foot

Sa

A Attribute Data

(") Do notimport atiribute data

(@) Create object data,
Add to database IN

Object Data

Object Data table to use

|stco

> |

SelectFields

[ ] Add unique key field AdMapKey

Spatial filter

(@ None
() Current display

Define window

£

B Data I

Points |

= [<ACAD_POINT> |

OK

closed polylines

for out of range values

Cancel

Help

(*NOTE: Map and File coordinates are supposed to be different*)

o N

Pick the OK button. The command line should read that 85 OBJECTS (s) inserted
From model space > Zoom to drawing extents > view all imported entities.

9. Open AutoCAD PROPERTIES palette and select any of the county outlines. Notice the objects are

recognized as AutoCAD native polyline entities. Scroll down to the bottom section of palette and view
the "OD" (Object Data).

. ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Polyline R
Linetype genera... Disabled
OD:stco
Featld
AREA
PERIMETER
NEWSTCO_
NEWSTCO_ID
COUNTY
CONAME Neshoba
CO_SEAT Philadelphia
24800
WHITESO 16945
BLACK90 4611
QTHERSQ 3244
T18 90 17395
12709

2928

WHITE
BL
AMERIND

File name | version: usace draft training content v2_jonathan.docx A AUTODESK. |||
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Connecting to GIS Data: ESRI Shape (.shp) Files

The imbedded Autodesk Map 3D technology allows for connections to Feature Data Objects (FDO) to accesses
GIS data in its native format. It can be compared to the use of AutoCAD X-refs, in the sense that a link is created
and if changes occur they can be easily updated. The Data Connect palette contains several data providers to
access typical GIS data formats:

1. Relational Database Management Systems (RDBMS):

a. ArcSDE

b. Enterprise Industry Model Connection (MAPMAION or MAPSYS)
c. MysSQL

d. Oracle

e. SQL Serer

f.  SQL Server Spatial
2. File based formats:

a. SDF

b. SHP

c. ODBC Connections (Open Data Base Connectivity)
3. Web based Service connections

a. WFS (Web Feature Service)

b. WMS (Web Mapping Service)

Data Connections by Provider

4 Add ArcSDE Connection

[} Add Enterprise Industry Model Connection
4 Add MySQL Connection

i3 Add ODBC Connection

34 Add Oracle Connection

3 Add PostgreSQL Connection

%% Add Raster Image or Surface Connection
%+ Add SDF Connection

% Add SHP Connection

fd Add SQL Server Spatial Connection

%% Add SQLite Connection

G Add WFS Connection

G Add WMS Connection

[
()
L
=
=
o
(]
<L
=
<
(]
A
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GIS Data

EXERCISE: Connecting to County Boundaries (via drag & drop)

1. Open USACE_GIS_3.dwg

2. Check that Coordinate system is set to MS83-WF. From TOOLSPACE palette > Settings Tab > right
click on drawing name > Edit Drawing Settings...

3. Open Windows Explorer window > browse to County_Hwys folder > drag and drop

Designated_Highways.shp file
AlTOEHS S & EEES -5

Home Insert Annotate Modify Analyze View Manage Geotechnical Modul

@“ ’:’ ? v ﬂ

Edit _ Reorient Remove Mark Map Off

Location  Marker Location Position

Location Tools Online Map

Start USACE_GIS_3*

View v o

» County_Ro.. ~ O | SearchCo

~
MName

[ County_rds10.dbf

D County_rds10.idx

D County_rds10.prj

D County_rds10.sbn

D County_rds10.sbx

D County_rds10.shp

D County_rds10.shp.xml
@ County_rds10.shx

@ County_rds10meta.htm

4. Color might vary due to the random color palate that is working in the background.
5. To view connections, open the TASK PANE palette > from command line type MAPWSPACE > set to

ON > from Display Manager tab

Display Manager

Designated_Highway

Map Base

Default

6. The connected Designated_Highways.shp file generates Map Feature type objects that DO NOT reside
on an AutoCAD layer. Their display is controlled via a style and can be easily turned ON/OFF by
Checking or Clearing the box.

7. Continue working on drawing...

I\ AUTODESK. |||
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GIS Data

8. Via Windows Explorer window > browse to County_Roads folder > drag and drop

bdit  _ Reorient Remove arl Map Off
Location  Marker Location

Location Online Map

View - e

» County_Ro... v O | SearchCo

rds10.dbf
rds10.dx
rds10.prj
rds10.sbn
rds10.sbx
rds10.shp
rds10.shp.xml
rds10.shx

rds10meta.ntm

Designated_Highways.shp file

9. To view connections, open the TASK PANE palette > from command line type MAPWSPACE > set to
ON > |look Display Manager tab

* B

Data Style Table Tools Maps

Display Manager

County_rds10

Designated_Highway
Map Base
Default

10. The connected Designated_Highways.shp file generates Map Feature type objects that DO NOT reside

on an AutoCAD layer.
11. Next, Open AutoCAD PROPERTIES palette and select a county and/or local roadways centerline.

Notice the objects are recognized as Map Feature(s) and NOT AutoCAD entities.
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Map Feature(s) o o Map Feature(s) o e
Filter by Layer = Filter by Layer =
Layers Designated_Hi... Layers County_rds10 (1)
Hyperlink = Hyperlink =
Web Address None Web Address None
Display Text None Display Text None
General P General
Feature Class ault: na... i Feature Class
Coordinate Syst... Coordinate Syst...
Feature Properties o Feature Properties
Featld Featld

OBJECTID 7879 FID_SW_roa 172652

LENGTH 770193.0000 STATEFP 28
HWYNAME Us 45 COUNTYFP 075
CLASS P & LINEARID 110470583147
ALT1_DESIN <Null> FULLNAME York Rd
ALT2 DESIN <Null> RTTYP M
ALT3_DESIN <Null> MTFCC $1400
ALT4 DESIN <Null> g Class 6
ALT5_DESIN <Null>
ALT6_DESIN <Null> Type MultiLinestring
ALT7_DESIN <Null> ‘ e )
Shape Leng 7701926716 Vertex

Geometry Vertex X
Tune il inactrina E Vertev V

Geometry

Color of the Feature Data Object (FDO) connections for the Roadway centerlines might vary due to the
random color palate that is working in the background. Their display is controlled via styles and can be easily
turned ON/OFF by Checking or Clearing the box.

e % B

Data Style Table Tools Maps

Display Manager

County_rds10
Designated_Highway

Map Base

Default
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EXERCISE: Connecting to County Boundaries (browse to file)

1. Continue working with previous file or Open USACE_GIS_4.dwg
2. Check that Coordinate system is set to MS83-WF. From TOOLSPACE palette > Settings Tab > right

click on drawing name > Edit Drawing Settings...
3. Open the TASK PANE palette > from command line type MAPWSPACE > set to ON > pick on the

Data button

— County_rds10

Designated_Highway
Map Base
Default

I Data Connections by Provider

& Add ArcSDE Connection

53 Add MySQL Connection

& Add ODEC Connection

G2 Add Oracle Connection

@ Add PostgreSQL Connection

5 M LDF Connectian
5L Add SHP Connection
= W County_rds10
& County_rds10
il Designated_Highways
+ Designated_Highways
53 Add SOL Server Spatial Connection
% Agd SOLite Connection
@ Add WFS Connection
@ Add WMS Connection

&3 Add Enterprise Industry Model Connection

& Add Raster Image or Surface Connection

{fl Data Connect help

DEGeo FDO Provider for SHIP

2acd/write access 1o spatial and attribute data in an
ESRI SHP file,

Connection nane:
County_Outlines

Source file or folder

L1}
K}

4. From the DATA CONNECT palette you can Edit or Add new connections
5. Select the Add SHP Connection >
a. From Connection name: set name to County_Outlines
b. Click on the SHP [kl button: browse to folder County_Boundaries > select County_rds10.shp
c. Next click on the Connect ' << button

d. Last click on the Add to Map =4%V=> -
e. From model space, you can now see the connected County Boundaries in model space.

Data Connections by Provider

& Add ArcSDE Connection
£ Add Enterprise Industry Model Connection
& Add MySQL Connection
i3 Add ODBC Connection
3 Add Oracle Connection
Fd Add PostgreSOL Connection
% Add Raster Image or Surface Connection
5L Add SDF Connection
5L Add SHP Connection
&l County_Qutlines
&l County_rds10
< County_rds10
=+ Designated_Highways
= Designated_Highways
R Add S0 Server Spatial Connection
24 Add SQLite Connection
£ Add WFS Connection
T8 Add WMS Connection

[ Qata Connect helg

SHP
County_Oulines (C\SOWILSACETemplate Troimng\1_G

Available sources in this connection. Select items to ad

[ Edit Coordinate Systems  £3 Refresh
Schema Coordinate System
= v Dafouk

@ stco MS33-TM

<% Add to Map -

Map Coordinate System

MS83-WF

NADS Mississippi State Planes, West Zone, US...
Foot

To reconfigure this connection,
disconnect, and then edit the

Disconnect

button.

GIS Data

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved

I\ AUTODESK. |||

Flatinum Partner



GIS Data

8 2 B

Data Style Table Tools Maps

)
(=]
©
<
[}
=
=
1)
[=8
@
(]

[ steo
County_rds10
Designated_Highway
Map Base
Default

f.  The newest connected layer will appear on top of the list on the Display Manager tab. Color
might vary due to the random color palate that is working in the background.

6. Next, Open AutoCAD PROPERTIES palette and select a county outline. Notice the objects are
recognized as Map Feature(s) and NOT AutoCAD entities.

1 Map Feature(s) N
& Filter by Layer
Layers stco (1)

Design

Hyperlink
Web Address None
Display Text None
General
Feature Cl
Coordinat
Feature Prope
Featld
AREA 985395195.6669
PERIMETER 80261.3959
NEWSTCO_
NEWSTCO_ID 43
COUNTY 69
CONAME Kemper
CO T DeKalb

TOTAL90 10356
WHITE90 4407
BLACKS0 SYEE]
OTHERS0 210
T18_90 7283
W18.90 3441
B18_90 3708

PROPERTIES

]

The next section will review how to control display and appearance of FDO connections.

File name | version: usace draft training content v2_jonathan.docx a AUTODESK. |||
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Controlling Display: ESRI Shape (.shp) Files

GIS Data

Autodesk Map 3D will by default assign colors to Feature Data Objects (FDO) connections to make them stand
out. Stylizing features will improve created maps look to a user specified display. Feature Styles are NOT stored
in the feature source, it is part of the individual drawing. There are three main types of feature elements:

1. Points: control shape, size color.
2. Lines: control weight, line type and color

3. Polygons: control border color and fill pattern and color

Using the TASK PANE palette, the display order (via drag and drop) and visibility of a connection (via check box)

can be enabled and disabled.

The STYLE EDITOR palette can be used to set the color, weight, transparency and pattern of connected FDO
entities. It can be also used to create dynamic labels of attributed data.0o

Autodesk AutoCAD Civil 3D 2016 USACE_GIS_S.dwg

-1 Add a Scale Range

From

To
v I ity

Polygon Style for O - Infinity Scale Range

&2 New Theme. | #5 Add a Rule [T Duplicate 2 Delete

yelete All | € Up &

i sryie Bolygon
Size context:
Unit:

Symbol and style
Add Fill

| Thematc Rules  Style Logend Labol

P idetouit =

Faature Label
Nane

Select symbok | ——— SOUD
.Color =i e e

Width: 015748 ~ Height 015748 ~ [w] Lock aspect ratio

@Mvenced
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GIS Data

EXERCISE: County Boundaries (polygons)

1. Open USACE_GIS_5.dwg
2. Open the TASK PANE palette > from command line type MAPWSPACE > set to ON
3. Use the check box beside the stco connection to turn the county outline layer on/off

4. Pick on the Draw Order button > select the stco connection > drag to bottom of connections list

B8 %A
Data Style Table Tools Maps

stco

County_rds10
Designated_Highways
Map Base

5. You might receive a connection message > pick the” Continue” option

Draw Order will control canvas position x

A The Draw Order view will now control layer position in the canvas.
What do you want to do?

—» Continue action and allow Draw Order to control layer position
from now on

= Cancel-action-to-allow-Groups-view-to-continuye-controlling
L =

layer position in canvas.

A File name | version: usace draft training content v2_jonathan.docx A AUTODESK. |||

©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner



GIS Data

PANE

BsM0 %A
Data Style Table Teols Maps

County_rds10
Designated_Highways

Map Base

6. The roadway centerlines will now appear aboethe shaded countyfilled areas.

7. Next from the TASK PANE palette > select the stco layer > then click on the Style button > from the
STYLE EDITOR palette Style column pick the browse button

i Style Palygon
Size context: @ Device O Map

Uit Inches &
Symbol and style

County_rds10

Add Fill Add Border ALl
Polygon Style far O - Infinity Scale Range. .
Designated Highways
: 2 New Theme... |5 Add a Rule [ Dunlicate ¢ Delete % Delete All % U & 0
| Thematc Rukes | Style Legend Label _ Feas i
b 1 |
< s
= =
.Cnlo- = =0 “f -

Width: |0.15748 | Height: |0.15748 ~ |[¥] Lock aspect ratio

() Advanced

File name | version: usace draft training content v2_jonathan.docx
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8. From the Style Polygon window:

a. Select the Border > pick the Color drop down color > change color to RED
b. Select the Fill > pick the Fill drop down > change to No Color

1 Style Polygon x
I#he styte Polygon X Size context: ® Device O Map
Size context: ® Device O Map Unit: ‘ Inches v ‘
Unit: ‘ Inches ~ | Symbol and style
Symbol and style Add Fill Add Border L%
Add Fill Add Border IAERE | ‘ |“ N

_,\
_V

[ ]
< >
V)
< >

Select symbol: | [l SoLD v
Select symbol: ‘ soLp “‘ ,Tl -0 Line ~
_ E~ . Use Default... EI Lock aspect ratio
W UseDesut. 015748 ][] Lockaspect ratio CThemeColors | 4g9
Theme Colors I EEEEEEN

||
pI
| 41
|
= I ll Standard Colors
Standard Colors | | |

. u [ | No Color...
7 Apply || Close H Help | Selected Color i pply || Close || Help
=L ill color |

TASK PANE

Bs0OR
Data Style Table Tools Maps

County_rds10
Designated_Highways
stco

Map Base

File name | version: usace draft training content v2_jonathan.docx
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10. Next from the TASK PANE palette > slowly double click the stco FDO connection > rename to County
Outlines
TASK PANE opli2prWirefran| TASK PANE
Default Default

8s M| 2B Bs2 2R

Data Style Table Tools Maps Data Style Table Tools Maps

<

@
o
1)
©
=
>
i
=3
e
(=]

Display Manager

County_rds10 County_rds10
Designated_Highways L Designated_Highways

Map Base

EXERCISE: Stylizing Roadway (lines)

1. Continue working from drawing above or Open USACE_GIS_6.dwg
. Open the MAP 3D Open the TASK PANE palette > from command line type MAPWSPACE > set to ON
3. From the TASK PANE palette > select the Designated_Highwyas layer > then click on the Style
button > from the STYLE EDITOR palette Style column pick the browse button

A Vs
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4. From the Style Label dialog box > pick on the Add Label button > from the Text content drop down
> select HWYNAME

Wy sne Label = !
Size contaxt ) Device I Map
Unit: Inches
Label and style
Add Label X

Select symbol: | 1Bl MTEXT

Arial “||oas74 - A B 0 = -bg-=-
Frame: A -[89- - Rosstion: o

Teat content: HWYNAME -
ALT2_DESIN A
ALT3_DESIN
ALT4_DESIN
(%) Advanced AITS_DESIN
Preview ALTE DESIN
ALTT_DESIN
CLASS
Featld
HAYNAME
E LENGTH
b CRIECTID
|

Shape_Leng
— ! lse Statfic Text

User Expression

I —

5. To view results > click on the Apply button and the Close button

TASK PANE [-1[Topl[2D Wireframe]
: . S WMS-184
: . T ]
Bs0 2B o -_
Data Style Table Tools Maps ﬂ\‘?‘j\ A
=
Ly )
. = LR ~J B 5t
[ ] County Outlines - ] f . / .
Map Base —= )
/

6. Continue working from drawing above or Open USACE_GIS_7.dwg

7. From the TASK PANE palette > select the Conty_rds10 layer > then click on the Style button > from
the STYLE EDITOR palette> pick the New Theme button

N I\ AUTODESK. |||
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8. From the Theme Layer dialog box:
a. Property field drop down > select RYTYP
b. Style range > click browse button > from Style and Label Editor > Line Color Yellow >
Magenta
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GIS Data

9. To view results > click the OK button.

=l Add a Scale Range \Duplicate 3 L J &
From Pravil

v ﬂ_lnnmw

Line Style fiar O - Infinity Scale Range

&5 New Theme.. £5 Add a Rule [ Duplicate X Delete & Delete Al & Up & Down
Themob: Fiks Syle Legend Label
RTTYE" = '
RTTYE" = 1!

RTTYE" ='W
RITYE" =0
RTTVE =
RTTYE" = Lf
[

mfefnlEfnlE]
cwmogz—=n

10. Results viewed in model space LocaI Roads centerlines are color coded by Type

)
TASK PANE \ ?T 4
: ] I
g { N A
B~2 %A L \ :
Data Style Table Tools Maps "; | { | g
= ~_ /
— |
‘w 3
] __ S ==
County_rds10 = / \C« ?}n | [

[USg

Map Base

Designated_Highways .‘-‘:} - “‘AS HIME & MS44- - * o

Default

%&
%
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Survey Field to Finish — Processing Survey Data

Survey Field to Finish — Processing Survey Data

Introduction

The power of civil 3D comes from its dynamic drawing environment keeping things in sync eliminating the
omissions created by blocking information into a series of design bases. Utilizing the interrelated 3D object data
from Civil 3D allows the end user to see the impact of design changes throughout the parallel design phases.
This synchronization of object data eliminates the omissions and miscommunications of the design team using
multiple bases in their project design.

Field to Finish

The goal in field to finish methodology is to create near production drawings utilizing the field data collected for
optimum automation using line connectivity commands with standardized field codes. Civil 3D allows for
automatic line generation on the proper layers and line types thus eliminating the dot to dot connection in
manual drafting practices. Utilizing the survey figure commands, Begin and End, to control “pen down and pen
up” actions the field data can be efficiently processed to draft the planimetrics of the base plan. The symbology
is linked to the standardized field codes through the Description Key File, thus inserting the CADD standard
blocks on their respective layers. All this field data processing is accomplished through the Drawing template,
field codes, description key file, figure prefix database, and internal CADD standards.

Ox
3 -
- Lad
.
. = g v g 3
9 \
* - -
- - - ne
y . ..-
a0 s - e
S a Vot PO «*
et et Ny
et - - i
- },_ e B . -
] - .c“
a - .-
IS . =y X
.t . e d Tl \e P
P~ 4 {
t et ® L. ok o
. PO A e o
o = e\ ~
e o ™ o
phog " o
Bt
3

Learning Objectives

e Configuration Overview
e Importing Points to Drawing
e Importing Points to Survey Data Base

AUTODESK.m
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Survey Field to Finish — Processing Survey Data

Available Configuration

Configuration that will process field survey data can be found in two places:

1. As part of Drawing Template: Prospector or Settings tabs
2. External configuration that is NOT part of Drawing Template: Survey tab

As part of Drawing Template:

From TOOLSPACE palette > Settings Tab > Point collection >

a. Point Styles: There are 318 marker styles available in template, they will be the symbol for
collect survey point. Most are built from AutoCAD blocks.

= 0 M EE R 2 =

Thru TickLine Tidestaft ~ Tire Treddle ~ Tower- Traffic Arm  Traffic Signal Traffic Signal Transformer - Transformer -

Transmission -Controller  -MastAm  Constnt Curr... Pad Mounted
d ndisturb

T - Transformer - Triangle  Triangulaton  TRIPNT Turn . lid...
Pole Mount. Vau\t Wye Conne. Point Undergrou Undramed DemsnnO

B m@ @ @ [

Undisturbed Unsatisfact..  UpliftCell  Utility-Septic  Utility-Water  Utility-Water UUInyWa1Er Utility-Water Utility-Water Utility-Water
Sample B Limit Tank Handhole Manhole Meter Meter Station Plant Station Pump

b. Label Styles: There are 23 styles to choose from in template. The annotation will be paired with
marker to display attribute as needed.

N 25 X 1
< 100.00 @ ><{100.000
o RANDOM

c. Description Key Sets: this is the 1° level of point management, and can be thought of as a
“Filter”. Imported points will be matched by RAW Description to the Code column. A single
Description Key Set is available, with 237 individual keys to match field collected description to
assign point Symbol, Label and Layer.

-l Code Style Point Label .. Format Layer Scale Parametar Fi™ é |
i ACH [7] <defaults Bl «default=  TOPOF AC. PAD [EV-PADS-OTLN [¥]Parameter 1 O “‘.‘.
Ly ANT* [FISITE_Tower V_(USACE) Bl «defauit>  §* [F1C-SITE-STRC [¥] Parameter 1 O B4
AP [ «defauli> [ «default>  ABANDONED PIPE [FIV-SITE-STRS [#Parameter 1 ] &
AR [ <defauit> ¥ «defauits  APRON [FIV-APRN-GRND [#lParameter 1 o0 |
Ly hSH [ «defauit> ] defauit>  ASPHALT EIV-ROAD-ASPH [#] Parameter 1 O
SEATO" =] B «default>  ASPHALT [EIV-ROAD-ASPH [l Parameter 1 O
S ATP ] <default>  ABUTMENT TOE EIV-BRDG-DECK [#] Parameter 1 O
S BAL* 2] PREG_Ballast V_{USACE) ] «default>  BALLAST EIV-PRKG-FIXT [ Parameter 1 O
< >

From>TOOLSPACE palette > Prospector tab > Point Groups collection
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Survey Field to Finish — Processing Survey Data

d. Point Groups: this is the 2" level of point management, and can be thought as a "“List of
Points”. There are only 4 groups available in drawing template:

e _All Points:
e Points to Triangulate:
e No Show:

e No Show (overrides):
As survey data is imported, point groups will need to be updated for data to be re-sorted. New groups
can be created and needed to:

e Control Display
e Build Surfaces
e Export
e Create Tables
Display order can be controlled by right click on Point Groups collection > select Properties...

TOOLSPACE [=1[Topll
[ 3
Active Drawing View v '1-;
=[O Drawing2 ~ ué.
; 2]
i T — & oo -
:
LRl Al Points =
i ) bl |
Fl Points to Triangulate New..
Name Description
[ No Show Show Changes... A 4
LB No Show (overrides
@ poi ¢ ) Update [ Foints to Triangulate To be used for EG Surface
:‘\ Point Clouds Export LandXML... [ No Show Includes ALL PointsSet B...
-0 Surfaces Refresh [ No Show (overrides) Includes ALL PointsSet B...
7% Alignments elres
7 Feature Lines
- Sites
! Catchments oK Cancel Apply Help
=-J1 Pipe Networks
I Pressure Networks
W carridors v
£ >

Both point management options mentioned above will control COGO Points # that are imported directly into
drawing or Survey Points £ that are imported via Survey Databases.
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Survey Field to Finish — Processing Survey Data

External configuration:

Field to Finish configuration is NOT part of Drawing Template. These external settings can be found from
TOOLSPACE palette > Survey tab

a. Survey User Settings:
Each Civil 3D user can/must set up paths and values here, as these settings are external to the template.

From the upper left click on the Survey User Settings button.

TOOLSPACE

B« = . ®EH

WB Click here to edit Survey User Settings.
a /T4

‘Elﬁ Sample
‘(1 Figure Prefix Databases

1 USACE - NATIONAL
IE!E Linework Code Sets
-4 # sample

..... [ USACE - Line_Codes

There is NO way of deploying these settings automatically, from the installer or Drawing Template. Typically
paths and configurations default locally to C: \ProgramData\Autodesk\C3D 2016\enu\Survey. Most users set
paths to a centralized shared network location. A noteworthy setting here is under the Figure Defaults
collection, this will set the default Layer and Style for the automated linework (figure).
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Survey Field to Finish — Processing Survey Data

M Survey User Settings X

EA g S <

Property Value
F=-F[ Miscellaneous
=-#F Survey Database Defaults

- Survey database settings path C\ProgramData\Autodesk\C3D 2016\enu\Survey\ [
Survey Database Settings ~
-- Extended properties definition path C\ProgramData\Autodesk\C3D 2016\enu\Survey\ [
Extended properties definition Sample ~

=& Equipment Defaults
=R Linework Processing Defaults

- Linework code sets path CA\ProgramData\Autodesk\C3D 2016\enu\Surveyy, [
-- Process linework during import Yes
Current linework code set USACE - Line_Codes ~
-- Process linework sequence By import order o
=% Figure Defaults
- Figure prefix database path CA\ProgramData\Autodesk\C3D 2016\enu\Survey\ [d
Current figure prefix database o USACE - NATIONAL e
- Figure style s Standard ~
-- Figure layer 0 e

[-%F Interactive Graphics
=& Import Defaults
% Export Defaults
#-KF Network Preview
-®f Setup Preview
=-#f Figure Preview
#-® Change Reporting

b. Survey Databases - Working Folder:

Process survey data is stored externally in a collection of files. By default, the path is set to €:\Civil 3D
Projects. It is recommended to set this on a network location, preferably by year. Path can be set by
Right clicking on the Survey Databases collection > select Set working folder...

TOOLSPACE "] Browse For Folder X
i “. &

Set Working Folder

E2 5] Survey Databases

IE!E; Equipment Databs Mew local surveyiatabase...

- B sample Set working folder... v E.05(C) "
=+ Figure Prefix Data Refresh $GetCurrent

. Apps

-1 USACE - NATIONAL Autodesk

Civil 3D Project Templates
Civil 3D Projects
Dell v

Make New Folder Cancel

BE( Linework Code Sets
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Survey Field to Finish — Processing Survey Data

c. Figure Prefix Database (.fdb_xdef)
Like the Description Key Set, this configuration is meant to process automated linework (figures) based
on field collected data based on RAW Descriptions. If match is found the created figure is matched to
settings found here.

|\ Figure Prefix Database Manager - USACE - NATIONAL x
g
Name Breakline LotLine Layer Style Site 2
I ABUT ONo [OONo £ V-SITE-STRC ~ [ G_SURV_Line_By_layer (USACE)  + |& Survey Site ~
- ASP @ Yes [ONo  £°V-ROAD-ASPH ~ Dy G_SURV_Line_By_layer (USACE)  + |& Survey Site ~
‘= ASPHREV @ Yes [ONo  £FV-RRAP-RVMT ~ D G_SURV_Line_By_layer (USACE)  + |& Survey Site ~
[ ASPHREVEDGE  [#Yes [INo  &#V-RRAP-RVMT ~ [DaG_SURV_Line_By_Layer (USACE) | ~|SSurveySite |~
‘- B_WALK @ Yes [ONo  £FV-SITE-WALK ~ DG _SURV_Line_By_layer (USACE)  + |& Survey Site ~
- BANK_TOE [ Yes [No  &#V-TOPO-SLOP-TOPT | v [aG_SURV._Line_By_Layer (USACE) |~ [®iSurveySite |~
- BANK_TOP Yes [No  &#V-TOPO-SLOP-TOPT | v [aG_SURV._Line_By_Layer (USACE) |~ [®iSurveySite |~
- BANKTOE Yes [No  &#V-TOPO-SLOP-TOPT | v ['aG_SURV Line_By_Layer (USACE) |~ [®iSurveySite |~
- BANKTOP Yes [No  &#V-TOPO-SLOP-TOPT | v ['aG_SURV._Line_By_Layer (USACE) |~ [®iSurveySite |~
- BASELINE Yes [No  &#V-SURV-LINE ~ [DaG_SURV_Line_By_Layer (USACE) | ~|SSurveySite |~
-8B @ Yes [No  £#V-TOPO-SLOP-TOPT |~ lsG_SURV_Line_By_Layer (USACE) | |8 Survey Site ~
‘- BBERM @ Yes [ONo  &V-LEVE-TOE~ ~ DgG_SURV_Line_By_layer (USACE) |5 Survey Site ~
-BC @ Yes [ONo  £°V-ROAD-CURB ~ DG _SURV_Line_By_layer (USACE) |5 Survey Site ~
I BENT ONo [OONo  £V-SITE-STRC ~ [ G_SURV_Line_By_layer (USACE) |5 Survey Site ~
‘- BERMCRWN @ Yes [ONo  £V-LEVE-CNTR ~ [ G_SURV_Line_By_layer (USACE) |5 Survey Site ~
‘- BERMTOE @ Yes [ONo  &V-LEVE-TOE~ ~ [ G_SURV_Line_By_layer (USACE) |5 Survey Site ~
- BERMTOP [ Yes [No  &FV-LEVE-TOPB ~ [DaG_SURV_Line_By_Layer (USACE) ~

| & Survey Site
= 8

d. Linework Code Set Database (.f2f_xdef)

This box allows users to tell Civil 3D to read and process almost any field crew utilized field collection
methods used to start, stop continue line and curves.
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Survey Field to Finish — Processing Survey Data

A Edit Linework Code Set pad
e B
Property Value
=-[% Information
- Name USACE - Line_Codes
- Description Line Code Sets
=-[Y Coding Methods
- Feature/Code delimiter <Space>
- Field code escape /
- Start in comment mode [ONo
- Automatic begin on figure prefix ma... [JNo
=-[4 Special Codes
- Begin ST
- Continue C
- Close CLS
- Horizontal offset H
- Vertical offset \
- Stop offsets 50
=-[ Line Segment Codes
- Recall point JPT
- Connect point JNC
- Rectangle CLSRECT
- Right turn RT
- Extend X
=-[4 Curve Segment Codes
- Begin curve PC
- End curve PT
- Circle CIR
- Point on curve oC

Cancel ‘ ‘ Help

File name | version: usace draft training content v2_jonathan.docx
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Survey Field to Finish — Processing Survey Data

Importing Points: directly into Drawing.

Importing survey data directly into drawings, works like importing blocks, crated COGO points are “live” in

drawing allowing for edits in real time. Imported points are processed via Description Key sets, assigning layers,
labels and descriptions.

EXERCISE:

1. Start by creating a NEW drawing using correct template. From the upper left > click on the

Application & button > click on New flyout > select Drawing > select/browse to USACE most current
drawing template

* L} civil 3D

Search Commands

Create a new drawing

D Rlea g = Drawing
Start a new drawing with a selected

drawing template file.
IB Open 3 o i

2. Once drawing is created > from the bottom Status Bar > switch to the Model tab
3. Next, set coordinate system. From TOOLSPACE palette > Settings Tab > right click on drawing name

> Edit Drawing Settings... > From the Units and Zone tab > Selected coordinate system code: MS83-
WF

& Drawing Settings - Drawng2 a

ot bt v [Tromadiemoncn | Caject Loy | Acbrevasers | et setes |

Prajeion

(Alternatively, you can use the Categories & Available coordinate systems drop downs)

4. From the Ribbon > Insert tab > Import panel >Points from File button
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Survey Field to Finish — Processing Survey Data

5. From the Import Points dialog box:

a. Selected Files: Use the Add Files button “* to browse to > select ALL POINTS 5-29-13 -
REV.txt

b. Specify point file format: use _USACE NUB_N_E_Z (comma delimited)
c. Clear all check boxes > and click the OK button

A Import Points X
Selected Files:
File Name g
< >

Specify point file format (filtering OFF):

ENZ (comma delimited) INRE:]
External Project Point Data...
_USACE NUMB_N_E_Z_D (c...

Autodesk Uploadable File

MET fomoen Aol n

Preview:

["] Add Points to Point Group.

No Show kil

Advanced options

[Ipo elevation adjustment if possible!

[0 coordinate transformation if possible

Do coordinate data expansion if possible

0K Cancel Help

6. Once processes are complete, all points are imported into Model space but might be off screen > Zoom

to Extents (double click on wheel mouse). As needed adjust the drawing scale from the Status Bar to
make text readable.
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Survey Field to Finish — Processing Survey Data

7. Next, from TOOLSPACE palette > on Prospector tab > browse to Point Groups collection > notice the
yellow ¥ shield, denotes out of date content. Right click on collection > click on Update

TOOLSPACE [-1[Top][2D Wireframe] K 1PTP3.E5|6'3VERT
]
Active Drawing Views d 'UE 590
£ Drawing2 ~ -:'J' +1B-g i
@ <> Points E 7494 E OF ASPHALT
- T — iy iras
41 _All points Properties.. Sl'géﬁf CENTERLINE
kAW Points to Triangulate New...
FA¥ No show Show Changes...
A No Show (overrides) Update
~@ Point Cloud
L o oueE Export LandXML..
7 Surfaces 699
E-" Alignments Refresh + 1 TEAGE
=/ Feature Lines 7498 BOG. 101
EDGE OF ASPHALT
-8 Sites +178.885
~ 5 Catchments N £21

This is the most common method of importing reduced survey text files directly into Civil 3D. Points are editable
as they resided in drawing and can be managed via Description Key Sets, Point Groups or standard AutoCAD
Layer control.

/\ AUTODESK. |||
.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner



Survey Field to Finish — Processing Survey Data

Importing Points: Survey Data Base

Instead of making the drawing the host of survey data, Civil 3D can process survey data outside of the created
drawing in an external Survey Database. Survey Databases allow for consuming survey source data as:

e Field Book File: most familiar format with "RAW" data
e LandXML File: newer options to export data from data collectors or other software
e Point File: reduced text file option, can have linework codes
e Points from Drawing: drawing becomes source of points.
Survey Databases support the automation using line connectivity commands with standardized field codes

EXERCISE:

1. Start by creating a NEW drawing using correct template. From the upper left > click on the
Application & button > click on New flyout > select/browse to USACE most current drawing template

Template ~

~

Name

AutoCAD Template

Map Book Templates

Plan Production

PTWTemplates

SheetSets
_AutoCAD Civil 3D (Imperial) NCS.dwt
_AutoCAD Civil 3D (Metric) NCS.dwt
[A) USACE Civil 3D 2016 Template v3.1.dwt

2. Once drawing is created > from the bottom Status Bar > switch to the Model tab

3. Next set coordinate system. From TOOLSPACE palette > Settings Tab > right click on drawing name >
Edit Drawing Settings... > From the Units and Zone tab > Selected coordinate system code: MS83-
WF

4. Survey Data will be created via an Import Wizard. From Ribbon TOOLSPACE > Insert tab > Import
panel > pick on the Import Survey Data button

5. Specify Database
12. First, pick on the Create New Survey Database button > name it USACE-CLASS

AUTODESK. |||
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Survey Field to Finish — Processing Survey Data

A

P Specify Database Select an existing survey database. or create a new one

Survey databases

Name

M New Local Survey Database X

Enter the name of the folder in which to create
the new survey database.

USACE-CLASY

Create New Survey Database Edit Survey Database Seftings

Back Next Cancel Help

13. Then, pick on the Edit Survey Database Settings... button > set Coordinate Zone to match drawings
MS83-WF

A
P Specify Database Select an existing survey database, or create a new one
Survev datab
A Survey Database Settings X
o W
Property Value
AT Units ~
Coordinate zone <None> =]
- Distance International Foot ~
Angle Degrees DMS (DDD.MMSSS)
- Direction Bearings
Temperature Fahrenheit
Pressure Inches Hg

- Kf Precision
(X Measurement Type Defaults
=+ & Measurement Corrections

Er

Curvature and refraction [ No
Sea level [INo

- Atmospheric conditions O No Edit Survey Database Setings.
Horizantal collimatinn CINn hd

Conce wp | —————
Cancel Help

NOTE:
Default is blank coordinates and International Foot. Common
mistake is to forget to set Coordinate here causing a shift in
drawings.
Also, if Measurement Corrections are enabled here, a doubling
up can happen if done in data collector too
14. When done click Next button

15. Specify Data Source

16. Set Data Source type drop down to Point File

17. Selected Files: Use the Add Files button " to browse to > select ALL POINTS 5-29-13 - REV.txt
18. Specify point file format: use _USACE NUB_N_E_Z (comma delimited)
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Survey Field to Finish — Processing Survey Data

A Import Survey Data - Specify Data Source X
Specify Database Specify the data source type and select the data
) Specify Data Source Data source type
Specify Network Point File 4
Import Optiens Selected Files:
File Name Status ap
+ C:\SOW\USACE\Template Training\l_Survey\AL... Matches selected point file format %

Specify point file format (filtering ON):

ENZ (comma delimited) ~| |
_USACE NUMB_N_E_Z_D (comma delimited)
Autodesk Uploadable File

NEZ (comma delimited) hd
Preview: _USACE NUMB_N_E_Z_D (comma delimited) | ALL POINTS 5-29-13 - REV.bdt

Point Number Northing Easting Foint Elevation Raw Descripti... Att.. Att... Att... A

100 1020286.2930 2134102.9840 194.0800 IRRCSBD

101 1020007.0390 2133548.9030 196.1500 IRRCSBD

1na 1n+0nan 8490 1132140 7oRA 1ne Kenn orcon e

< >

Back Next Cancel Help

19. When done click Next button

20. Specify Network
21. Because a reduced text file is being used, no Network will be created. As there is NO observations or

raw data All points will be considered Non-Control survey points > click Next button

) Import Survey Data - Specify Network X
Specify Database Selectan existing survey network. or create a new one.

Survey networks
Specify Data Source

Name Description

Specify Network
’

Import Options

Create New Network.

22. Import Options
23. Make sure the figure prefix database and linework code set are set to use the USACE configured files

and that figures and points have be checked to import > then click on the Finish button.
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Survey Field to Finish — Processing Survey Data

. Import Survey Data - Import Options X
Specify Database Specify the import settings for the selected data source
Specify Data Source TSR
Specify Network
Property Value
¥ Import Optians - Point file format _USACE NUMB_N_E_Z_D (comma deli... |~
Point file name C\SOW\USACE\Template Training\1_Surv...
_Point type I 0
Current figure prefix database 1 USACE - NATIONAL ~
Process linework during import v Yes |
Current linework code set USACE - Line_Codes ~
~Process linework sequence By import order T~
Import event name ALL POINTS 5-29-13 - REV.txt
- Import event description
Assign offset to point identifiers [INo
Point identifier offset
Insert network object [INo
-’Inser‘t figure objects [#] Yes
L Insert survey points [#] Yes

18. Once processes are complete, all points are imported into Model space but might be off screen > Zoom
to Extents (double click on wheel mouse). As needed adjust the drawing scale from the Status Bar to
make text readable.

19. Review imported data from TOOLSPACE palette > Settings tab > Survey Database
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TOOLSPACE [-][Topl[2D Wirdframe] = o T s
- & & - it 2101
L = - e W
E-%%Jrvey Databases ~ § ﬁﬁ zg;: e /
B ] SABLN 00 ded
: A Wronone LN
-5 Import Events o TRES N 12 // .
E-GJ ALL POINTS 5-29-13 - REV.txt st i ﬁ — - v
Lj Networks mﬁ' e " )
# [ Figures wamt
o8 =] Survey Points (- PRELY P
- e Survey Queries . e axann
71 Networks k] aasn
[ Network Groups
P
®[* Figures Eoit
-4 Figure Groups T s
* B3 Survey Points AL'E‘L': -
B8] Survey Point Groups u;:‘ il o
® [£4 ALL POINTS 5-29-13 - REV = T o

Survey Field to Finish — Processing Survey Data

20. From TOOLSPACE palette > switch to Prospector tab > browse to Point Groups collection > notice

two things here:

a. NEW point group is automatically, with the same name as source file
b. Yellow ¥ shield, denotes out of date content. Right click on Point Group collection > click on

TOOLSPACE
]

Active Drawing View

=[O Drawing3
@ < Points
=] HH Point Groups
#-Fl ALL POINTS 5-29-12 - REV
skl Al Points
:'“|‘¢‘|@ Points to Triangulate
;--W@ No Show
KW No Show (overrides)
@ Pgint Clouds
- % Surfaces
E-7F Alignments
~_J Feature Lines
-8 sites

Prospector

Properties...

o1 2
- i vs
[~1[Top][2D Wireframe] s o .l'r-:ér:lrlﬂ
2 e P
A5 T -
ot & P

New...

Show Changes...
Update

Export LandXML...

Refresh

Update

Survey Database created Geometry (Survey Networks, Figures and Points) are not all editable as they resided in
Survey Database. Typically edits can be done by 3 methods:

1. Editing graphically on screen:
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Survey Field to Finish — Processing Survey Data

Simple AutoCAD edits such as Grip edits or Erasing geometry is possible. However, changes are NOT
applied to Database or original survey file. That if new drawing were to be created edits will not be seen
and if data were to ever re-process edits would be lost.

2. Applying Edit to Survey Database:
After graphical edits are made to Survey Figures, they can be written back to Survey Database. Select

Figure > from contextual ribbon > click on the Update Figure from Survey Data button

BE A A ﬁ(ivil 3D hild Autodesk AutoCAD Civil 3D 2016  Drawing2.dwg

Home Insert Annotate Modify / e View Manage Geotechnical Module  Output | Figure: ASP | S

o == [ . E st )
% - _ el E_;' “ ks Browse to Survey Data

| 3 Object Viewer $= Update Survey Data From Drawing

Add _ Add _ Renumber Figure Survey Figure Edit Edit

Labels Tables Tags " lsolate Objects  Properties Properties Geometry Elevations | S Update Figure from Survey Data
Labels & Tables General Tools + Modify

A similar process can be used to editing Survey Points. Select Point > from the contextual ribbon > click on
Survey Point Properties button > edit in window

"_v- = s -.-E R ﬂCiviI 3D - Autodesk AutoCAD Civil 3D 2016 Drawing2.dwg

Home Insert Annotate A ¢ Analyze View Manage Geotechnical Module Output Survey | Survey Point: 7203

Labels & Tables General Tools « Modify Analyze  COGO Point Tools =

| i Survey Point Properties %
| Property Value
| © B2 Survey Point ~
Number x 7203
Name
72 03 Easting 21336279442
Northing 10205461808
Elevation 183033
1 8 3 0 3 3 Deseription &
- Longituede 9051386759
Latitude 3219170918
G S Network
Import event ALL POINTS 5-29-13 - REV.ixt
Criginal numkber 7203
Ciriginal name
| [® User-defined ~
| [
%

These edits are only written to Survey Database, if new drawing is created these edits will be seen. However, if
original source file were ever to be RE-imported (#3 below) edits will be lost.

3. Editing original source file
Any new Survey Database created from edited file will be corrected any existing survey Databases will need to
be updated by using the Re-import option on Import Event in Survey Database
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Survey Field to Finish — Processing Survey Data

[~I[Tepl[2D Wireframe]

TOOLSPACE
I & &

E\Tﬁ Survey Databases
=8 USACE-CLASS
[=8=] Import Events
EM™=) ALl POINTS 5-29-13 - REV.xt e .
13 Networks &= Properties... -
@I Figures
i, [E9 Survey Points Process Linework...
- M Survey Queries nsert into drawing
T Survey O Insertinto d
-7 Networks Remove from drawing...
-] Network Groups %  Delete..
w Iy Figures i —
. Points 4
-4 Figure Groups —
® B3 Survey Points S} Zoom to
EHE] survey Point Groups td_ Panto -
= [£3 ALL POINTS 5-29-13 - REV Refresh

Survey points can still be managed via Description Key Sets, Point Groups or standard AutoCAD Layer control.
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Working with Lidar Data

Working with Lidar Data

For this Project we will be using Project Gathered (.LAZ) files. Autodesk Recap supports this point cloud native
file format of LAZ as well as the following Point cloud formats:

CL3 (Topcon), CLR (Topcon), E57 FLS (Faro), FWS (Faro), LSPROJ (Faro), LAS PCG PRJ (Leica), PTG (Leica), PTS PTX
RCS RDS (3D only; Riegl), TXT XYB XYZ ZFS (Zoller+Frohlich), ZFPRJ (Zoller+Frohlich), and E57 PTS PCG RCP/RCS

The Basic Workflow:

1. Use Autodesk Recap to Create Point Cloud from .LAZ file
2. Use Civil 3D to import Recap Point Cloud
3. Use Civil 3D to create Surface

Possessing Lidar Data via Autodesk Recap

1. From Autodesk Recap
2. Start by clicking on the Scan Project button

/\ AUTODESK. |||
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Working with Lidar Data

R AUTODESK RECAF PRO B oLy = B\ sourke - =0 X

your Autodeak Accourt, skt the Letest
2 The FARMGRT R THD. W Pe-Rtan. Yeud

last

new project

open

4. Select or Drag and Drop .LAZ files to import: erdc_7071200_3576000_oct(5cm).laz

R AUTODESK RECAF PRO B Lo Loy = O\ sourke = =0

import
files

bt folder to import

drag files or folders here

6 suspend
project

5. Set filtering or advanced options,

File name | version: usace draft training content v2_jonathan.docx A AUTODESK. |||
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Working with Lidar Data

R AUTOCHSX RICAP PRO Laaarmn = B, i R ALTODESX BICAP PRO Lok Empen: B, bt

6. Once done click on import files button (wait for it...)

R AUTODESK RECAF PRO B os Lompes = O sourbe = =0 X

By o=
e

6 suspend
project

7. Once done, click on index scans button

R AUTDDESK RECAP PRO

8. Navigate, View and Measure as Desired
9. Save Project

File name | version: usace draft training content v2_jonathan.docx A AUTODESK. |||
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Working with Lidar Data

From Civil 3D

1. Start New Drawing using USACE Template
2. From the Ribbon Insert tab > Point Cloud panel > Attach button

| Filaasfype | PoieiCited Prejuct (ses)

From Attach Point Cloud dialog box:
Scale: 1

Insert: 0,0,0

Rotation 0

Import to 0.0

© N VA

. Attach Point Cloud

X
Name: erdc_700800_3575600_oct{5cm) v Browse
Preview Path type Scale
st [ Specify on-screen
ull pal ~
Insertion point Rotation
[Specify on-screen []specify on-screen
-
x ngle
Use geographic location
z Lock point cloud

[~]Zoom to paint cloud

Show Details 0K

1<

Cancel Help

9. View and Orbit

N I\ AUTODESK. |||
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Working with Lidar Data

10. Select Point Cloud > from contextual Ribbon > Civil 3D panel > Create Surface from Point Cloud

button

FER e 2 e e G 13

Aurcgesk AJtoCAD Civl 30 2018

Creste Surface from Point Cloud

Creatis 3 TR surface from BCH and

_ | ‘wm CreateSurfaceFramPeintCloud
Peesa 11 fao mare el

11. Follow wizard
12. General: Set Name and Style

s Create TN Surtace rom Poert Cous - Genwral x
¥ Ganered
Epit Ciged Seacion e
O - (70
Bo-Guound Pk Fiteing
Desenpicn
St
7 V_TOPO_Corteera_11 SR LISACE) Tl
vtrza material
G BrBiedh i
Layur
boi-suRs-= ]
== ==

13. Point Cloud Selection (would recommend reducing area for processing speed)
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i Cresbe TIN Surtace srom Poart Cicus - Posrt Cicua Selection *
sanng
x| o [
§ Euit Ciosg Seecion e (183 ||
MonGind Pt Fiteg | Sefecied areas
" Selecton PoriChudbane  Ponb Sekced  Paicartsguioimoot Distecs Betwsn P
DO TS

Totnlnumier ol porm velscied 21785

| [~ =

14. Non-Ground Point Filtering: method

| Create TIN Surface from Point Cloud - Non-Ground Point Filtering X

Fills method
Eeint Cloud Selecvon
() Planaraverage

¥ bon-Ground Point Filtering.

o fieer

< pack ot > Create Suface cancel selp

15. Select the Create Surface button

16. Because of Point Density will take a while, and will possess in Background

Point Cloud Processing in Background X

The selected point clouds are being processed
in the background. You can continue to work
and you will be notified when the surface has
been created. If you modify the point cloud
while it is being processed, a surface might not
be created.

Click the point cloud icon in the application status bar (lower,
right-hand corner) to view the process.

[J Do not show me this message again

17. You might receive a Level of Detail Display dialog box

Working with Lidar Data
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Working with Lidar Data

Level of Detail Display X

| The display performance may be improved if you enable Level
" of Detail display mode. What do you want to do?

For Level of Detail display mode, a surface with a large amount of data will be
displayed at a reduced visual quality when zoomed out.

= Enter Level of Detail display mode
To edit a surface with a large amount of data, please zoom in to a higher
level of detail.

—> Keep the current display mode

A surface with a large amount of data will always be drawn at a high level
of detail.

[ Do not show me this message again

18. You might receive an AutoCAD message
19. to CAD - Nearing Object Site Limit dialog box

1 AutoCAD - Neanng Object Size Limit o

| The objects in this drawing are approaching the size limits supported
" by legacy drawing file formats. What do you want to do?

Once the size limit is exceeded, you will lose the ability to save this drawing to a legacy
drawing hile formal {(AutoCAD 2007 and prior),

= Maintain legacy object size limits
T off large object support so you can save this drawing to a legacy drawing file
format.

~» Ignore object size limits
large object support, which might prevent you from saving this drawing to
awing file format.

Cancel

20. Lower Right of AutoCAD tray will notify you once Surface is Complete

£y

¥ Create surface from point cloud
Created surface - SURF 3.

Click here to zoom.

21. Once computing is done, you can disable the Point Cloud to only show the newly created Surface.
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Working with Lidar Data

16 USACE_LDAR 3 Surface.dwg

Lasurface: SURF 3
nd

Command :
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Working with Geotechnical Data

The Geotechnical Module provides tool to quickly process Geotechnical Data and create dynamic visual
representations of collected as:

e Civil 3D COGO points at Northing and Easting (seen in Plan View)
e Strata data will be hosted in Database (SQL database)

e 3D Solids “Stacks” with matching boring data (seen in 3D)

e Civil 3D surfaces from strata

e Civil 3D profiles from strata

-
&
o &
w72 . . Y i &
e <. S 1 & . ] f'.«("
ST X R
= - !
e T
- -]
o
e.’* =
- - e
@ o~ =
RN - )
The Basic Workflow:
1. From Civil 3D connect to bore hole data
2. Create Surfaces
3. Create Profiles
NOTE:
For this to work the Geotechnical Module extension needs to be installed.
/\ AUTODESK. |||

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner



Working with Geotechnical Data

Creating/Connecting to Data Base and Importing Data:

Databases created by the Geotechnical Module are created and stored locally and can be found at:
C:\Users\<USERNAME>\AppData\Local\Microsoft\Microsoft SQL Server Local DB\Instances\Geotechnical Module.

EXERCISE: Importing Geotech Data

1. From Civil 3D > Start New Drawing using USACE Template
2. Open File: USACE_Geotech_1.dwg

3. From the Ribbon Geotechnical Module tab > Data Management panel > Connect button

4. Next, Login to local Geotechnical Module Database

Database
Geotechnical Module v

Manage Connections

Username

Password

Login Cancel

I\ AUTODESK. |||
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Working with Geotechnical Data

5. From the dialog box pick on the Create button.

Create

¥ | status 7| category ¥ | Lacation of site ¥;

Lancel

6. Fillin fields as desired and pick the Save button
(You MUST give Project ID, Name Status and Category, the rest are optional)

Project Details

Project ID
For Class
Name
Geotech Example
Status
Desk Study
Category
Defauh
Location of site
UNK
Cliert Name
UNK

Contractor's Name

UNK

Project Engineer
URIC

Manzge Office
* Mobile Al

Manage General Project Camments
« | * Your Notes Here*|

Save Cancel

7. Once Connection has been created pick OK button

Geotechnical Module

Project ID T Project titte
Foram— Jeoanncare

Create Edit Delete

¥ | status | category v n of si T
Desk Study. Defauit UNK

Page 1 af1 (1of1)

oK Cancel

File name | version: usace draft training content v2_jonathan.docx
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Working with Geotechnical Data m

8. Then from the Geotechnical Module tab > Data Management panel > Connect button >

9. From the dialog box

10. File Selection:

11. Pick on the Add button > browse to and select: GEOL.csv and HOLE.csv files
12. File Format: CSV

13. Mapping: Geotechnical Module 2014/2015

14. Delimiter: Command ()

15. Quote Character: <none>

16. When done click Next button

Specify the file format and add the fles to import

File Selection
File Format sV * Delimiter Comma ()
Mapping Geotechnical Module 2014/2015 *  Quote Character  <none>

GEOL.CSV

HOLE.CSV

Add Clear Ouervaite with empty values

Next Cancel

17. File Checks:
Should read files as “Valid”, click the Next button

Please wait while the selected files are checked for usability,

File Cheeks

J HOLECSV Valid
& K3 1 Waming
J GEOLCSV Valid
» B 1 ¥aming

Back Next Cancel

18. Create Submission:
Processes will be a quick flash, and will move on to next automatically

I\ AUTODESK. |||
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19. Location Selection:
Option is presented here to use or not borings into project via check box [ ] (all are selected by
default). Click Next button.

Geotechnical Module

Select one or more lacations to import data from.

Location V| Type ¥ |Groundleve V|FinalDepth T|Start T|End 7

[C-1E <] 1245 1250

Location Seecton = pHI2g (<] 1268 175
= B2 (<3 1350 2195
I E <] 1400 2000
CCIED CPeRC 1289 5270
= opHs = 1268 2015
CIESED (=3 1159 1005
e (=3 540 1005
= BHI3 <3 550 1005
CICIES] =] 519 610
= BHIO = 1188 505
= EHI4 = 10 550

Select Al Clear

MNext Cancel

20. Preparation:
Processes will be a quick flash, and will move on to next automatically

21.Plan:
Show report of import. Click on Next button

Geotechnical Module

The following are the changes which will be applicd

Table ¥ | additions T | Updates ¥ | Unatrected T
Location Details 28 o 0
Orientation and Inclination 1 o 0
Field Geological Descriptions 128 o 0

Next Cancel

22. Import:
If no errors are found bars should show to 100%. When done click Finish button.

Gectechrical Module

mport

imgort complete
I

Finish

23. When process is completed data will appear:
24. Points listed in Prospector, “KNX" point groups are automatically

A File name | version: usace draft training content v2_jonathan.docx A AUTODESK, |||
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Working with Geotechnical Data

25. Plan View will show points as borings
26. Model 3D view will show points with matching 3D borehole cylinder with strata
27. Layers will be created too with "KNX" prefix

i cabely <chefs B
HIORE Location Pod HDE Locat K000 L hOLL 28

wn

.. Name s .. Color Linetype
L]
[ RSE_GRAINED_IGNEUOS E magenta Continuous
KNX_FILL E white Continuous
KNX_GI L TILL E red ontinuous
KNX_LIMESTONE E green ontinuous
KMNX_PE/ i blue Continuous
- KNX_Plan_View_Location_Blocks i 150 Continuous
KNX_SANDSTONE ' & Continuous

-0 0+0 -+

LI I I B B B B

H Invert filte

LAYER PROPERTIES MANAGER

- All: 8 lavers displaved of 2187 total lavers
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Working with Geotechnical Data

Creating Strata Surfaces

As points only have one elevation associated to them, we will pull for the created Database strata data to create
top/bottom subsurfaces. Via the panorama the Geotechnical Module to creates dynamic Civil 3D Surfaces and
Point Groups

EXERCISE:

1. Continue working or open USACE_Geotech_2.dwg
2. From the Geotechnical Module tab > Asset Management panel > Strata button

3. The Strata Manger Panorama > Check Top and Base columns [ ] Surfaces and Point Groups created
automatically

BancBy Gecingy Code

Band by: specify the type of geotechnical data to be used to create the surfaces.
State: icon indicates if the data in the project from which the surface was created has altered

Surfaces are using the latest data

e Surface needs re-synchronizing with the database.
Top: Toggles to show or hide the top surface of the stratum,
Base: Toggles show or hide the bottom surface of the stratum,
Strata name: The column name will change to reflect the current Band by option, the value
displayed is the unique name for the stratum. The value is dependent on the band by option.

AUTODESK. |||
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Working with Geotechnical Data

Creating Geotechnical Profiles

The Geotechnical Module has the option to Select Alignments from Drawing or Create Alignments on the go for
Profiles. Creating Profile Views is based on Civil 3D technology, using Geotechnical Module wizard to project
surfaces and borehole log strips.

EXERCISE:

1. Continue working or open USACE_Geotech_3.dwg
2. From the Geotechnical Module tab > Profile panel > Create button >

3. The Geotechnical Style Set wizard > Setup Profile window:

Name: leave default

Style: leave default

Alignment: AL (2)

Geotechnical Surface: default ALL sleeted (if a Top and Base was created for a material a Hatch
will automatically be generated)

o0 oW

Setup Profile Profile View

Name Georechnical Profleliew (1)
siyle € GRID [L-R] Maji_Mine_HI00_2_V10 2 FULL x1 (USACE}
Alignment
Name ALGN (2)
Select from Drawing  Create Alignment
Geotechnical Surfaces
Include | Stratum T|Topsurface name V| Base surface name ¥ | Hatch
= SANDSTONE SANDSTONE - Top SANDSTONE - Base
= UMESTONE UMESTONE - Top: LIMESTONE - Base
= BOULDERCLAY BOULDER CLAY - Top BOULDER CLAY - Base
= GLACIALTIL GLACIAL TILL - Top GLACIAL TILL - Base
= e PEAT - Tap
LI TR FILL - Top

Next Cancel
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Working with Geotechnical Data

4. Select Locations window:
a. Style: Select from the predefined list of styles to use when creating the borehole log strips on
the profile.
b. Filter Location:

i. By Buffer: Enter a distance to use to find all borehole locations within the specified
distance from the alignment. The Dynamic Toggle will search for new borehole locations
within the buffer distance to project onto the Profile View when the alignment is
modified.

ii. From drawing: ability to select locations from the drawing

Geotechnical Module

Select Locations Style Geology Code

gageEgagaal’

5. After clicking the Finish button, it will return to model space to select insertion point for creation of
Profile View

-

Al
4

The Hatch patterns can be control from:

e From Ribbon > Geotechnical Module tab> Assets Management panel > Hatches button
e  Profile View Properties > Hatch tab

AUTODESK. |||
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Working with Geotechnical Data m

For more information, from Ribbon > Geotechnical Module tab > click on the Help button to PDF help file

The Autodesk® Geotechnical Module
Contents
The Autodesk” Geotechnical Module 1
Content: 1
Introduction 3
Videos and Tutorials 3
About Keynetix 3
Getting started 4
User Interface 4
Data M t 4
Asset M t 4
Profile 5
Help 5
Accessing and Imperting Geotechnical Data 5
Connecting to a database 5
Creating a Project 7
Import formats 7
AGS. 7
CsV 8
C5V Default Mapping 8
C5V Geotechnical Module 2014/2015 Mapping 10
Import Geotechnical Data 12
Step 1: File Selection 12
Step 2: File Checks 13
Step 3: Locations Selected 13
Step 4: Plan 14
Step 5: Import. 14
Creating and Managing Database Connections 15
Updates 16
To check for Updates 16
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Surfaces: from other data sources

Surfaces: from other data sources

Introduction

The most accurate source for surface creation is field collected data, however at times the need to move forward
with less accurate data available at hand or sometimes surveying task are outsourced and need to recreate
existing site conditions. We will look at two methods for creating surfaces:

e Using contour polylines
e Using Land XML file

Surface from Polylines

When creating surfaces from contour polyline data accuracy is sacrificed in this method. Elevation are only given
at vertices and triangulation is interpolated in-between contours.

The Basic Workflow:

1. Create Surface
2. Add Contour Data
3. Edit Surface as necessary

EXERCISE:

1. Open File: USACE_Contours.dwg
2. From the Ribbon Home tab > Create Ground Data panel > expand Surfaces button > select Create
Surface button

A R TS = Autodesk AutoCAD Civil 30 2016
Home Insert Anncotate Modify Analyze View Manage Geotechnical Module  Quiput

® Import Survey Data <) Parcel ~ * Alignment ~ = Intersections * 4" Profi

<+ Points * * 1 Feature Line = \s* Profile ~ 4* Assembly ~ 35 Sam|

#v Surfaces * &' Grading ~ %' Corridor J1 Pipe Network ~ g Secti

Palettes + Create Design ~ Profile &

-
f,}, Create Surface
Start — ntours +

.
TOOLSPACE ‘ Create Surface fromjeECiCEN LY
= Creates a TIN or grid surface object
7
Active Drawing View @ Create Surface from ECreateSurfaoe

ED USACE_Conto| ‘ Create Surf §
[ . Create Surface from
. < Points [

| HK] Point Group

Press F1 for more help

3. From the Create Surface dialog box name surface EG Contours and click the Ok button

I\ AUTODESK. |||
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Surfaces: from other data sources m

A Create Surface x
Type: Surface layer:
TIN surface ~ ‘ HM-SURF-EG Contours ‘ =
Properties Value
B Information
Name EG Contours =
Description Description
Style W_TOPO_Contours_1ft_5ft (USACE)

Render Material V_TOPO_Contours_1ft_5ft (USACE)

()] Selecting OK will create a new surface which will appear in the list of surfaces in

H
\:{ Prospector.

4. From the TOOLSPACE palette > Prospector tab > expand the Surfaces category > expand EG
Contours > expand Definitions > right click on Contours > select Add...

5. From the Add Contours Data dialog box > pick Ok button

/\ AUTODESK. |||
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Surfaces: from other data sources m

A Add Contour Data X

Description:

Weeding factors

Distance: Angle:
[ 15.000' [ 0040000 (d) | et

-,
A

Supplementing factors

Distance: Mid-ordinate distance:
[ 100.000 | || [ro00 4

Minimize flat areas by:
[“IFilling gaps in contour data
[ swapping edges
[ Adding points to flat triangle edges

[~ Adding points to flat edges

6. From model space > window over ALL contours > hit enter once done.

state/Descrigtion/rEconcile]:
& connand:

ect contours: Specify

7. From model space surface will be created
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Surfaces: from other data sources

Surface from XML file

When receiving survey data form contracted surveyors, ask for a LandXML export file of the existing ground
surface. It is a more accurate method of rebuilding a terrain as not only elevations are shared, but boundaries
and break lines come through as well.

EXERCISE:

1. Start by creating a NEW drawing using default template.

2. Switch to Model tab

3. Set coordinate to MS83-WF. From TOOLSPACE palette > Settings Tab > right click on drawing name
> Edit Drawing Settings...

4. From the Ribbon Insert tab > Import panel > LandXML button

5. From the Import LandXML window browse to > HEADQUARTERS.xml

i Import LandXML X
Look jn: 1_Contours DI ﬁ} @ 4 E}' Views ¥ Tools ¥
A |  Name - Date modified Type Size
| ] HEADQUARTERS.xml| 1/10/2018 11:50 AM XML Document
.
=
< >
Filename:  |HEADQUARTERS xmil v| open |+
¥ | Files oftype:  |LandXML ("xml) v Cancel

6. From the Import LandXML window > uncheck CgPoints
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Surfaces: from other data sources -

) Import LandXML X

Alignments Site:

<None> ~| [ Edit LandXML Settings...

Parcels Site:
Site Ml

=] Units (1)

! Imperial angularUnit:decimal degrees areaUnit:squareFoot diameterUnit
Project name:K:\SURVEY\1025 USACE\102511.01 VICKSBURG\dwg'\HEADQL
Application desc:Civil 3D manufacturer:Autodesk, Inc. manufacturerlRL:waw|
CgPoints name 91)
CgPoints name:HQ 2 (642)
CgPoints name:HQ3 (36)
Surfaces (1)

Browse... 0K | ‘ Cancel | | Help

TOOLSPACE

[ ]
Active Drawing View
=3 Drawing3
< Points
K Point Groups
Point Clouds
S
% HQ
£ Masks
(5 Watersheds
£ [2) Definition
7% Alignments
./ Feature Lines
8] Sites
~ @ Catchments
[ i Pipe Networks
I pressure Networks
- Corridors
(- Assemblies
4 Intersections
(= Survey
-[E] View Frame Groups

Prospector
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Sites, Feature Lines & Grading Objects

Sites, Feature Lines & Grading Objects

Introduction

Drawing contours by hand has long been the method how sites are graded, Civil 3D presents an easier more
efficient way to grade. Typical workflow is to start with as site drafted using 2D polyline defining building foot
prints, pavement, curbs, etc. These drafted AutoCAD 2D linear elements will serve as a starting point to create
Civil 3D Feature Lines to assign 3D elevations. To then create Grading Objects to create a Finished surface.

Key Concepts

e Understanding Sties, Feature Lines and Grading Objects
e Feature Line and Grading Tools

e Building Pad (split level)

e Retaining Wall

e Detention Pond

e Parking Lot

SITE: Understanding Feature Lines & Grading

To work with Feature Lines and Grading Objects you will first need to understand awesome power that is
unlocked when dealing with Sites inside of Civil 3D. Remember with great power comes great responsibility.

Understanding Sites

First, do not get the term "Sites” confused with a physical coordinate location or project extents/limits. The
simplest explanation is that Sites are repositories of data. Found and managed from on the TOOLSPACE >
Prospector tab > Sites collection. Sites can host of four of Civil 3D objects types: Alignments, Feature Lines,
Gradings and Parcels

TOOLSPACE

[ ]
Active Drawing View ~ 'EE
» Alignments A %j:.
~_/ Feature Lines E
=l Sites
=8 site

% Alignments
. Feature Lines
- [ Grading Groups
- Parcels

Settings

Note:

Alignments and Feature Lines are the ONLY 2 Civil 3D objects that can exist
outside of Sites.

It was only after the service pack that Civil 3D 2016 first enabled the “Site Less”
Future Line option.
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Sites, Feature Lines & Grading Objects

Objects inside of the same Site will interact with each other. To avoid interactions new Sites can be created to
silo data and kept apart. Typical behavior of data in same site:

e Alignments: will act as parcel lines, as if they close a Parcel will be created. Aliments can cause Parcels
to split.

e Feature Lines: will interact with each other creating new verities

e Grading Groups: grading will also push/pull and clean up to each other.

e Parcels: parcels will resize and subsidizing Easley use of shard lot lines. Linework must close for a
parcel to exits and data to appear here.

Understanding Feature Lines
Features Lines have incredible intelligence or clumsiness when placed inside of the same Site. A “phantom” Point

of Intersection (PI) will be created where lines cross. This newly created vertex will create elevation changes, most
of the time causing unwanted results.

To control this behavior within a Site, from Prospector tab > expand Sites collection > expand Site used > right
click on Feature Lines collection > select Properties...> from the dialog box > Feature Lines Crossing: Split
Point Resolution is where available styles in drawing can be organized. Based upon the order a hierarchy will
be established to control how lines push and pull each other.
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Sites, Feature Lines & Grading Objects

TOOLSPACE
®

A Feature Line Site Properties [m| X

Active Drawing View

[=F] _USACE - Prop Linework ~ Feature Line Crossings: Split Point Resolution

+ Points Filter unused styles:
[i-KA Point Groups
& Paint Clouds G_GRAD_Feature_Line_By Layer (USACE)

G_NPLT_CORR_Feature_Line (USACE)
(% Surfaces

-3 Alignments
. Feature Lines

B

Copy from Site

- B Apply to All Sites

=4 Catchments
H-3i Pine Networks

Save as Default

Cancel Apply Help

If NO interaction is desired Feature Lines, users will have two options: move them to different Sites (create new
ones as needed) or moved them to site <None>

TOOLSPACE [=1Topl[2D Wireframe]
[ ]

A Move to Site X

Destination site:

Active Drawing View ~ g L J<None>] MiE; "
4B o ~ B
=8 Sites nq- Selected objects:
B Site = =5 site

% Alignments [“IFeature Line(s): 1

3 Fcature Lines

Properties...
- Grading Groups P
& Parcels Apply Feature Line Names...
Survey Site Apply Feature Line Styles...

- Remove Dynamic Links...
# Catchments —

G5 Pipe Networks Raise/Lower...
9 Pressure Networks Add to Surface as Breakline...
B Corridors Move to Site...
[ Assemblies Copy to Site..
b Intersections Select
HRT Survey —
B view F G Select
iew Frame Groups Zoom to
=+1A] Data Sharteuts ICALsers) Pan to 1) This command may change data in both the source and
< S— destination sites.

— Refresh
Name
Cancel Help
P |

The idea of a "Site-Less” Feature Line is great, it simplifies workflows as a starting point and can cleans up the
clutter of keeping track of multiple sites. If Grading Objects are to be created from Feature Lines they MUST
be inside of the Site.
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Sites, Feature Lines & Grading Objects

TOOLSPACE

Active Drawing View L

+”‘ Alignments

J Feature Lines

- 8 Sites

=8 site

: +‘_'* Alignments
J Feature Lines

>
Prospector

""" [ Grading Groups

& Parcels

Settings

Understanding Grading Objects

Like the behavior of Feature Lines, when Grading Objects are collected in the same site they will interact with
each other. In the examples below look at how contours clean up:

1. Grading Objects spread apart where they don’t touch while daylighting.

2. Grading Objects where daylights slopes clean up.
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Sites, Feature Lines & Grading Objects

Feature Line Tools

Unlike AutoCAD lines or polylines, Figure Lines provide unique interfaces to Name, Control and Edit this

intelligent Civil 3D object.

Feature Line Configuration

There are 2 configured Feature Line Styles in template. They can be from the TOOLSAPCE > Settings tab >

General category > Multipurpose Styles collection > Feature Lines Styles

TOOLSPACE

Active Drawing Settings View M C
=) USACE_Grading 0 o -
=i General &

B % Multipurpose Styles
‘& Marker Styles

G_GRAD_Feature_Line_By Layer (USACE)
" G_NPLT_CORR_Feature_Line (USACE)
‘& Slope Pattern Styles

Settings

Feature Line Properties

The dialog box has two tabs to edit and obtain information:

¢ Information: tab to assign or change a Feature Line Style or Name (optional)
e Statistics: read out of Feature Line details in read only fields.

| iy Feature Line Properties: Site o - | iy Feature Line Properties: Site o -
Infarmation |Swm| Information |Statistics |
[+2] toarroe Propecty ol
<GIVE UNIQUIE NAME HERE> [y Numbsr of Points 2
Pl Paints 2
Elevation Points ]
[l stvte 20 Length sae
~ s 1 0 Length 354
G_GRAD_F Ling_By LUSACE) ~| (B= (W
et it cmechmmd i Sl i) . . = Mirimuen Elevation 0.000°
Madmumn Elevatian 0.000"
Minimum Grage 0.00%
Magmum Grade 0.00%
Drenkline Data:
Surface Breakling Group
Cancel hosly falp Cancel Aosly Halp
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Creating Feature Lines: from objects

Sites, Feature Lines & Grading Objects

The most common method for creating Feature Line is converting them from 2D AutoCAD linework. From the
Ribbon > Create Design panel > Feature Line flyout > Create Feature Lines from Objects.

Hine = v Profile =
Toolspace cEnna LI e

_/ Create Feature Line
Paleties -

LY, Create Feature Lines from Objects

(=1 epf 20 Wiretrame]

Feature Lines from Alignment

Create Feature Line from Corridar

Create Feature Line from Stepped Offsd

Autodesk AutoCAD Cral 30 20010 USACE Greding_l.dwy
M ]l y d 1 Hel
y -

letwork -

Create Feature Lines from Objects

Creates feature lines from lines, arcs, polylines, or 3D polylines

A feature line is a special type of line that grading commands
recognize and use as a footprint.

: CreateFeatureLines

Press F1 for more help

The provided dialog box allows for assignment of:

Site: recommend Site <None> as starting point. Set specific site if known.

L]

e Name: optional, recommend giving unique names

e Style: optional, will control look and split point behavior.
e Layer: target layer for feature line

e Conversion options:

0 Erase existing entities: option to keep original linework
0 Assign elevation: will open new dialog box to set elevations
0 Weed points: will remove elevations, at user input

When the Assign elevation is selected a second dialog box will be presented more options:

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Sites, Feature Lines & Grading Objects

e Elevations: set elevation from TIN surface
e From Gradings: set elevation from Grading Objects
e From surface: will assign verities elevations form target surface.
0 Insert intermediate grade break points: will add new vertex over tin lines.

| i Create Feature Lines b4
Site:
Ml <Mone> R
[efbiame
FLIN <[Hext Courter(CF)]> = 1 Assign Elevations X
. Options
[ styte
_& G_GRAD_Feature_Line_By Layer (USACE) | |6 /~! | O Elevation: 0.000
From gradings
Liyer
@ %rom surface
®) | HM-FLIN ]
- [4Site Base Bid ~| @t
() uise current layer
~ | Insert intermediate grade break points
() s swlocted entity Layer g P
Conversion ns
7] Erase adeting entites
[=] Assign alevations
[ Iweed points:
oK Cancel Heip
A Weed Vertices b4

Weeding Factors
“lAnglel 000.5000 (d)

Close Point Removal
3D distance | 0.100°

0 of 2 vertices will be weeded
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Sites, Feature Lines & Grading Objects m

The Elevation Editor

Using the auxiliary editor window can be used to edit Feature Lines, Parcel Lines or Survey Figures. A few tips on
how to use this box.

e  When NOTHING is Selected = EVERYTHING is Selected

e The Value of Cell in 1°* Row is Key

e Use Shift or Ctrl key for multiple or controlled selections.

e Green triangles A are Geometry Points (PI). The X, Y and Z values are edible.
e Green circles @ are Elevation Points than can only move on the Z axis.

@ G5 b0 boitls B B

Station Elevation Length Grade Ahead Grade Back

A 0+00.00 201.152' 65.505' -3.30% 3.30%
e 0+65.51 198.990" 47.466' -1.65% 1.65%
& 1+12.97 198.208' 37.41%' -524.41% 524.41%
1+50.39 2.000" 106.595' 186.83% -186.83%
2+56.98 201.152'

Grading Elevation E...

Ed PANORAMA

Station: identifies vertex distance from starting point.

Elevation: point elevation at station.

Length: distance from previous point.

Grade Ahead: grade change here will edit elevation at next point.
Grade Back: grade change here will edit elevation at previous point.

B Select Line - Selects a different feature line, lot line, or survey figure for editing.
& Zoom To - Zooms the drawing display to the selected Pl or elevation point.
b Quick Profile - Creates a quick profile of the feature line.
1 Raise/Lower - Adjusts the elevation of rows either upward or downward. Prompts for a new elevation for
the first point, then adjusts all rows by the same relative amount.
Raise Incrementally - Adjusts the elevations of all points upward by the increment value.
- Lower Incrementally - Adjusts the elevations of all points downward by the increment value.
(A Set Increment Value - Specifies the value to be used by the Raise and Lower commands.
% Flatten Elevations - Specifies that the elevations of all selected rows are flattened to either the same
elevation as the first row in the selection, or a constant grade from the start elevation to the end elevation of
the selection.
+& Insert Elevation Point - Inserts an elevation point between the start and end stations of the footprint,
creating an intermediate elevation point.
¥d Delete Elevation Point - Deletes an elevation point between the start and end stations of the footprint.
You can delete only a single-row selection of intermediate elevation points.
Hy Elevations from Surface - Set elevations from a surface in the drawing.
g
4 Reverse - This command affects the labeling and stationing of feature lines.
[} Show Grade Breaks Only -Select to display just the feature line start/end points and any grade breaks in
between. This option simplifies the editing process by allowing elevation edits to span multiple points.
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Sites, Feature Lines & Grading Objects

EF Unselect All Rows - Clears any selected rows. This allows the Raise, Lower, and Flatten commands to affect
the entire length of the footprint.

Editing Feature Lines Tools

Civil 3D provides advanced editing tool options that can be used on Civil 3D or AutoCAD entities. There are 2
major panels in the Feature Line contextual tab that collect tools for edits:

e Edit Geometry panel
e Edit Elevations panel

—————
s Autodesk AutoCAD Civil 3D 2016 USACE_Grading_1.dwg ¥ Type a keyword or phrase +'% 2 llavayen

Analyze View Manage Geotechnical Module  Output Survey | Feature Lline = Autodesk 360 Help Add-ins Express Tools  Featured Apps  BIM 360

d 1' "l.. dy Add to Surface as Breakline Fox oAl I‘ I X f 2y a3
+ g .

A
Apply Feature Line Names

Ay +~ +

] ¢ 1
Feature Line Edit Edit Insert Pl Delete PI *~ * Elevation Insert Elevation Delete Elevation ¥
Properties ~ Geometry Elevations % Apply Feature Line Styles 2 2 Editor Point Point P

Medify + Edit Geometry Edit Elevations

Edit Geometry tools:

+4 ¥ Insert / Delete PI: Inserts/Deletes a vertex on a feature line, survey figure, parcel line, polyline, or 3D
polyline

! Break: Breaks a feature line, survey figure, or parcel line.

<. Trim: Trims feature lines, survey figures, or parcel lines.

= Join: Joins connecting feature lines, survey figures, polylines, parcel lines, or 3D Polylines.

- Reverse: Reverses the direction of a feature line, survey figure, parcel line, polyline, or 3D polyline.

7 Edit Curve: Edits the radius of a feature line arc, parcel line arc, or survey figure arc.

! Fillet: Fits a curve between two segments of a selected feature line, survey figure, parcel line, or 3D polyline.
@3 Fit Curve: Fits a curve from a selection of vertices with a feature line, survey figure, parcel line, or 3D
polyline.

-5 Smooth: Replaces feature/figure line segments with arcs.

' Weed: Removes unnecessary points from features lines, polylines, or 3D polylines.

&1 Stepped Offset: Creates a new feature line from an offset and difference in elevation from a selected feature
line, survey figure, polyline, or 3D.

Edit Elevations tools

[1 Elevation Editor: Edits the vertex elevations of feature lines, survey figures, and parcel lines

+d ¥ Insert/ Delete Elevation Point: Inserts/Deletes an elevation point between two vertices on a feature line,
survey figure, parcel line, or 3D polyline

i/ Quick Elevation Edit: |dentifies elevations and grades that can be selected and edited as the pointing
device moves over feature lines or parcels in the drawing

©J Edit Elevations: Edits the vertex elevations of a survey figure, parcel line, or 3D polyline at the Command
Line Interface

=/ Set Grade/Slope between Points: Edits the vertex elevations at the Command Line Interface

A Insert High/Low Elevation Point: Insert Elevation Point from 2 point selection

+! Raise/Lower by Reference: Raises or lowers a at a given slope/grade from a specified location
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>/ Set Elevation by Reference: Sets a vertex elevation on a feature line, survey figure, parcel line, or 3D
polyline at a given grade/slope from a specified location

7 Adjacent Elevations by Reference: Specify elevations based on a grade, slope, or elevation difference from
points on another feature

™. Grade Extension by Reference: Specify elevations by extending the grade of a segment on another feature
. Elevations from Surface: Assigns elevations to a feature line, survey figure, parcel line, or 3D polyline from
a specified surface

+¥ Raise/Lower: Raises or lowers a feature line, survey figure, parcel line, or 3D polyline

Grading Objects Tools

Grading Objects are built off a base Feature Line and a Grading Criteria, after that Grading can be built off other
Grading Objects. The 3D grading is driven from Grading Criteria, which are scripted methods that dictate how
a slope projects from the base starting Feature Line. These grading methods or strategies can be preconfigured
and stored in the Grading Criteria Set.

a v .
E' Grading Creation Toals

(-1 op)l20 Wiretrame] DRI Grading Creation Tools

Creates a grading object by using Lhe Grading Creation Tools

te Grading Group| : s
Lse the taals ta specify the grading group and criteria and then |

use the Create Grading options.

; GradingTools
Press F1 for more help

Once a Grading Objects is created it can be found in the Prospector tab within the host Site in the Grading
Group collection. The starting base Feature Line must be in the same Site as the Grading Objects are to be
created.

TOOLSPACE

Active Drawing View ~ :9'
H L)
. - @
7% Alignments ~ =
- [=]
i ./ Feature Lines &

% Alignments

-/ Feature Lines

() Grading Groups

& Parcels A
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Sites, Feature Lines & Grading Objects

Grading Configuration

There are two (2) main Grading Categories found in the TOOLSPACE > Settings tab > Grading collection:

1. Grading Styles: There are 3 configured Grading Styles in template.
2. Grading Criteria Sets: There is 1 Grading Criteria Set with 4 configured criteria.

TOOLSPACE

IActive Drawing Settings View ~ s
E Parcel 2
= Grading =

2-E> Grading Styles

~[%8"  C_NPLT_Cut (USACE)
=" C_NPLT_Fill (USACE)
=% C_NPLT_General (USACE)
== Grading Criteria Sets

EH% C_Criteria_Set (USACE)

: Slope to Absolute Elev
Slope to Distance
Slope to Relative Elev

Settings

Slope to Surface

(%" Standard Set

#-= Commands It
7% Alignment
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Sites, Feature Lines & Grading Objects

Grading Objects Dialog Bar

From the Home tab > Create Design panel > Grading fly out > Grading Creation Tool button

Grading Creation Tools X
B & & | By & Standard VB SToaraT BE| | Y
. : Y Slope to Absolute Elev.
Group: ~{% Slope to Distance.
" Slope to Relative Elev.

----- TS Slope to Surface.

L

[®] set Grading Group - Select the current grading group, or create a new group.

(% Set Target Surface - Select the surface to use as a target.

£ Set Grading Layer - Specify on which layer the grading should be created.

(% Select a Criteria Set - Sets the current criteria set, from which you can select specific criteria.
(G Standard ¥| Grading Criteria dropdown — Sets Grading Strategy.

fr; Style Picker - Use these options to edit the current criteria or create a new criteria.

GRADING CREATION TOOLS

L Create Transition - Creates a transitional slope between two grading objects.\
(® Create Infill - Creates a grading face to fill in feature lines or holes in gradings.

GRADING EDITING TOOLS

(> Edit Grading - Uses command line prompts to change the criteria of a grading object.
(% Delete Grading - Deletes a grading and removes it from the grading group.

[ Change Grading Group — Moves selected grading objects to specified destination group.

GRADING UTILITIES

Grading Volume Tools - Opens the Grading Volume Tools dialog bar.

Create Detached Surface - Creates a new surface that is not associated with the grading group and does not
update to reflect changes in the group.

[# Grading Editor — opens the Grading Editor dialog box opens for tabular editing.
[ Grading Elevation Editor - Prompts you to select an existing feature line or lot line, then displays the Grading
Elevation Editor dialog box.

[= Grading Group Properties - Opens the Grading Group Properties dialog box.
Grading Properties - Opens dialog box to view the properties of an individual grading.

Expand - Shows or hides the current grading criteria values and the style selectors.
Grading Properties

Use this dialog box to view and change the styles and properties for the selected grading.

e Grading Group: Specifies the grading group for the selected grading.

/\ AUTODESK. |||
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Sites, Feature Lines & Grading Objects

e Style Name: Specifies the grading style for the selected grading.
e Property & Value: Displays information about the grading type and grading criteria.

| v Grading Properties

x

Grading Group

= s Froparty Value

|l GRAD 3 | 1 General

7 Gradling Type Criteria

Dezcription: Critenia slope to Distance

Criteria Set €_Criteria_Set [USA...

Sty
|I% €_NPLT_General (USACE) ~| || (R

Grading Group Properties

Dialog box has two tabs to view or change general information for the grading group.

e Information tab: The options for Automatic Surface Creation and Volume Vase Surface are usually set

when the grading group is created, but they can be changed here
Properties tab: Use this read-only tab to review properties and statistics of the grading group.

i Grading Group Properties - Grading Group 1

iy Grading Group Properties - Grading Group 1

m] x
wformation |Properties | Iformation [Properties |
fiama:
———— Property Value Criteria Used Count
£ Gradings |2 Distance @ Grade 1
Dieseription: Grading Group Surface Grading Group 1 Surface @ Slape 1
: dase Surface | s
Cut Volume | 526527 Cu. vd.
Fill velume | 8639.36 Cu. vd.
Net Volume | il 3374.06 Cu. vd.
Automatic Surface Criatsn
[o] [Grnding tireup 1
Tessedlation sgacing:
Styles L
T Styles U Conant
i Residential Grading ]
Tessellation anghe: Cut Slope Gradng 1
3.0000 {41}
Volume Dase Surface Target Surfaces
- EG
[ EG w |

Grading Volumes

Use this toolbar to adjust the cut and fill volumes for a grading group. For Grading Volumes to work make
sure the Automatic Surfaces Creations and Volume Base Surfaces are both checked from the Grading

Group Properties dialog box. If buttons on this toolbar are not available (dimmed) required data is
unavailable.
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Grading Volume Tools

[ el | @ Entire Group () Selection & & (s

Cut: Fill: Met:
| 5265.27 Cu. Yd. || 8639.36 Cu. Yd. || Fill: 3374.08 Cu. Yd. |

Group: Grading Group 1 ‘

[®] Set the Grading Group - Click to specify the grading group to adjust. The name of the group is displayed
along the bottom of the toolbar.

= Grading Group Properties - Opens the Grading Group Properties dialog box.

e Entire Group - Click to adjust the elevation of the whole grading group.

e Selection - Click to select one or more features. Click to select the features to adjust.
(¥ Raise the Grading Group - Raises the elevation of the grading group by user specified value.
3 Lower the Grading Group - Lowers the elevation of the grading group by specified value.

(5} Auto-Balance Volume - Specify a target value for net volume and automatically balance cut and fill volumes
to approach the target. If necessary, re-run the command to get closer to the target.

Expand - Shows/Hides the history of cut and fill adjustments. This history is erased when you close the
toolbar.

Volume Display Window: Displays the current cut and fill volumes and the resulting net requirements for the
grading group. This display updates whenever you modify either of the two surfaces involved in the comparison.

Creating Building Pads and Sidewalks

This section will focus on building pads and sidewalks for the First and Lower Levels. Various grading ideas will
be implemented to set needed design elevations to site.

e Building pads at Finish Floor Elevation (FFE)

e Building drop offset with elevation drop

e Temporary grading surface to set elevations along sidewalks
e Sidewalks projected to temporary surface for elevations

e Creation of preliminary grading surface

EXERCISE: Finished Floor Elevations (FFE)

1. Open USACE_Grading_1.dwg
2. Xfref:
a. EXSite.dwg
b. Corridor.dwg
3. From TOOLSPACE > Prospector tab > browse to Data Shortcut collection > right click select > Set
Working Folder...

AUTODESK. |||
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Sites, Feature Lines & Grading Objects

Set path to class path: <Project Path Here >
Expand Surfaces collection

Right on HQ > select Create reference...
Set Style to: _NO_Display (USACE)

Click OK button

® a0 oo

Source surface: Surface layer:

Ha [ HM-SURF-HQ | =

Properties | Value

& Information

Name HQ
Description Description
Style V_TOPO_Contours_1ft_sft (USACE)

Render Material

. Select Surface Style s

(B o Dispiay U5 I EE AMALY

OK Cancel Help
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Sites, Feature Lines & Grading Objects

4. From Prospector tab > browse to Sites collection > right click > Select New...
a. Name: Buildings

A Site Properties - Site
Information |3D Geometry | Numbering

Mame:

‘ Buildings

Description:

5. Zoom and pan to First Floor building foot print

6. From the Ribbon Home tab > Create Design panel > Feature Line flyout button > Create Feature

Line
from Objects

Autodesk AutelAD Cwil 3D 2016 USACE_Grading_1.dwg

""ﬂ Parcel +

¥ Feature Line - 1o

/ Creal

[~ 10T epd [0 Wirefranve]
TS ORI RO T IOTEN Creales lealure lines [rom lines, arcs, pelylines, or 30 polylines

(s B A feature line is a special type of line that grading commands
~a) Create Feature Line from Cormdor . P i £ A
+ recoqnize and use as A footpring.

'/ Create Feature Line from Stepped O e st S pr e
‘

| Press F1 for more help

7. Select the north FIRST FLOOR building outline (green)
8. From the Create Feature Lines dialog box:

a. Site > Buildings

b. v Name: "FIRST FLOOR"

c. V Style: use default

d. ¥/ Erase existing entities

e. Vv Assign elevations

" - v Create Feature Lines o
- =
l Site:
B = m
=) Huldings -] [l
FIRST FLGOR 1 [=]hame
FFE 202.0
i {.04 drep) | FIRST FLOOR | 52
[ styte
1-I\ |4 G_GRAD_Featura_Lmu_By Layer ~ | | M=/ (B
| = L m
Layer
i 0 ® [ &

("use current layer

i e
Corversion options
LOWER LEVEL [ Erase exsting entities
FFE 185.0
{0.04 drop) [lassgn elevanons
[ ]wveed point:
| — T
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Sites, Feature Lines & Grading Objects m

f.  From the Assign Elevation dialog box > set Elevations > 202

Assign Elevations X
A Assig

Options

@centon

From gradings

(O From surface
> Site_Base Bid d

Insert intermediate grade break points

g. Click OK button
9. Zoom and Pan to the Lower Level buiding foot print
10. From the Ribbon > Create Design panel > Feature Line flyout > Create Feature Line from Objects button

- Autodesk AutelAD Cwil 3D 2016 USACE_Grading_1.dwg

3‘, Parcel +
[ Feature Line = ws" Profile -

¢ Create Feature Line

“ | Create Feature Lines fram Objects
= Create Feature Lines from Objects

[~ 10T epd [0 Wirefranve]
SERIINPE RO T IOEN Creales lealure lines lrom lines, arcs, pelylines, or 30 polylines

A feature line is a special type of line that grading commands

) Create Feature Ling from Cormidor E .
recoqnize and use ag A footpring.

Create Feature Line from Stepped Off e S LT e

| Press F1 for more help

11. Select the south LOWER LEVEL building outline ( )
12. From the Create Feature Lines dialog box:

a. Site: Buildings

b. v Name: LOWER LEVEL

c. Vv Style - use defaults

d. ¥V Erase existing entities

e. Vv Assign elevation
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M Create Feature Lines

Site:

1) Huldings ~| T
FIRST FLOOR

[Fname
FFE 2020
{04 drop)

| Lower LEvEL

[ styie

[ G_GRAD_Featue Line By Laye: ~| [~ (B

Layes
(@) | HM-FLIN =
() use current layer

(" Juse selocted entity bayer

(Conversan options

LOWER LEVEL
FFE 186.0
{0.04 drop)

|| Erase exigting entities
[]lassign elevations

[Jwieed paints

o] o [ e

f.  From the Assign Elevation dialog box > set Elevation > 186

# Assign Elevations

bas

Options

(@) Elevation:
From gradings

(O From surface
) Site_Base Bid

Insert intermediate grade break points

oK | | Cancel | | Help

File name | version: usace draft training content v2_jonathan.docx
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EXERCISE: Building Footprint Offsets

Next create a building footprint offset with a 0.04" elevation drop from the FFE for the First Floor and Lower Level
linework

1. Continue working from previous or open USACE_Grading_2A.dwg

2. Make sure Layer C-BLDG-FTPT 3 is visible (blue linework)

3. From the Ribbon > Create Design panel > Feature Line flyout button > Create Feature Line from

Objects >
4. Select the northern outer offset building outline

5. From the Create Feature Lines dialog box:
a. Site: Buildings

b. v Name: FIRST FLOOR OFFSET

c. Vv Style: use default

d. V Erase existing entities

e. Vv Assign elevations

[ ] i Create Feature Lines x
B0 | Site:
& Buildings 51 1
._:r_ug:l FLOUR g
[ styte
._,l_({_GH.’\I}_h.-ulun:_llru'_Byl;|\r|‘| M T ._:

(@) | HM-FLIN

() Use current layer

(") use selected entity layer
Comversion options

[ Erace exsting entities
[llassign elevanans

[ ]wverd points

f. From the Assign Elevation dialog box > set Elevation > 201.96

% Assign Elevations x
& Assig

Options

From gradings

() From surface
& HQ

Insert intermediate grade break points
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6. From the Ribbon Home tab> Create Design panel > Feature Line flyout > Create Feature Line from
Objects button >

7. Select the southern outer offset building outline
8. From the Create Feature Lines dialog box:

a. Site: Buildings

b. v Name: LOWER LEVEL OFFSET

c. Vv Style: use default

d. Vv Erase existing entities

e. Vv Assign elevations

M Create Feature Lines *
PE— Sha:

& Buildings o
[Fname

| LowER LEVEL |BL

[lstyie

| G_GRAD_Feare_Line By Layer ~| [ 7| [

Layes
1 | HM-FLIN | {2

(") use current layer

(Juse selocted entity kayer

Conversion opions

LOWER LEVEL || Erase exigting entities
FFE 186.0 . )
{0.04 drop} []lassign elevations

[[Iweed paints

o] o [ e

f. From the Assign Elevation dialog box > set Elevation > 185.96

#\ Assign Elevations X

Options

(@) Elevation:
From gradings

() From surface
 Site_Base Bid

Insert intermediate grade break points
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EXERCISE: First Floor Sidewalks - setting elevations for temporary linework

Using Civil 3D tools from the contextual ribbon elevations will be set-2% slope from building offset outlines
using two commands:

7 Adjacent Elevations by Reference:
This command allows to edit multipole vertices by projecting proposed elevations from source linework.

= Grade Extension by Reference:
This command steps users through singular vertex edits, by project proposed elevations from source
linework.

1. Open USACE_Grading_3.dwg
2. First, from the Ribbon Home tab > Create Design panel > Feature Line dropdown > First create Feature

Lines from Objects button
3. Select the outer most polyline

A Z /o B
N, e
N\, e
~ s
\‘ ’,’
" L
I ’ o7
~ —
I |\ 27
— 2L /o k)
O Be———
-~
A L B PSS, —
b
7 )
/// .
£ o7 v N
L /o s ~
Vi N
e N
s ) a7 S
. — L /o \
i
]

4. From the Create Feature Lines dialog box:
a. Site: <None>

v/ Name: North Outer Perimeter

Vv Style : default

Layer: default

Vv Erase existing entities

20T
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Site:
|@ <None> v| L "
Name

[North Outer Permiter| Go
Style

|_,i] G_GRAD_Feature_Line_By Layer ~ | i " E

Layer

@ [ HM-FLIN =

(O) Use current layer
(O) Use selected entity layer
Conversion options

Erase existing entities
[ Assign elevations

[Jweed points

Sites, Feature Lines & Grading Objects

5. Next, select the GREEN inner First Floor Offset Feature Line > from contextual ribbon > Edit Elevation

panel > pick the Adjacent Elevations by Reference button 5

Geometry

. | a
FIRST FLOOR
FFE 202.0
{04 drop)
» =
[ ]

| T T —— v

Epecifias the elavations of a feature line, survey figure, parcel line

Press F1 for more help | Ef' Video is loading...

Adjacent Elevations by Reference

1 30 polyline based on a grade, slope, of elevation difference
from points on another feature

‘mm AdjacentFeatureElevsByRet

¥.
h
o 4

s
- il
ol
-

a. When prompted to Select object to edit > pick the previously created outer most line North

Outer Perimeter

b. From command line > Specify by Grade > -2

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved

/\ AUTODESK. |||

Platinum Partner



Sites, Feature Lines & Grading Objects
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6. Notice, when viewed in 3D, the starting and end points of the line were not edited. This is expected as
seen from the previous command, not all vertices were selected.

7. Each vertex that did NOT get raised will have to be edited one by one.
8. Select the GREEN inner First Floor Offset Feature Line > from contextual ribbon > Edit Elevation panel
> Grade Extension by Reference \\ button

. Autodesk AutoCAD 302016 USACE Grading_3.cwg [USACE Demo Project]

1P opli) Wieet
‘am FeatureGradeExtensionByRel
- | 1o r Press F1 for more help | [F Video is loading...
g \\\- :
wes, T -
FRST FLOOR
FFE 202.0 o
(.04 drop) o
-
- < -

B 7 s 2
< = - g

B . N

s .

- =
@ <z B

- >

1 ;

-

2 p

File name | version: usace draft training content v2_jonathan.docx
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a. When prompted to Select reference segment > select inner GREEN left most segment
reference segment,

b. Next prompt Specify point > select the most outer line outer perimeter segment as target,
focus on the point to be edited marked with green triangle A

c. On command line > Specify Grade > -2

o
ekl
s Boa

9. Repeat as necessary to assign elevations to ALL points

Once linework has been set to correct elevation, a temporary surface can be created to elevate surrounding
sidewalk linework.
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EXERCISE: First Floor Sidewalks — Temporary Surface

With the necessary linework set to the needed elevations a temporary surface will be created using offset and
projection linework, which will later be used to set sidewalk elevations.

1. Open USACE_Grading_4.dwg
2. From TOOLSPACE Prospector tab > browse to Surfaces category > right click> select Create Surface...

TOOLSPACE
]
Active Drawing View ~ ltia
=) USACE_Grading_3 ~
< Points 3
- Paint Groups
@ Point Clouds
2 P
Sl Create Surface...
H-7 Alignmen Create Surface From DEM...
~_J Feature Li Create Surface from TIM... =
5 : &
=8 sites Show Preview o
=8 Buildin
bmg  Emmeoo
: xport Lan
.?JJ Feal P
@ Grad Refresh
& Parcels L
3. From the Create Surface dialog box >
a. Name > Temp First Floor
b. Style > G_TOPO_Surface_Edits
i Create Surface s ‘
Type: Surface layer: |
TIN surface | HM-SURF-Temp First Floor ||z
Properties Value
= Information
Name Temp First Floor
Description Description
Style V_TOPO_Contours_1ft_5ft (USACE) 3
Render Material V_TOPOQ_Contours_1ft_5ft (USV
. Select Surface Style s
L1G_TOPO_Suriace_Edits I AR
OK | Cancel Help

! Selecting OK will create a new surface which will appear in the Tist of surfaces in
Prospector.

OK Cancel Help

4. From TOOLSPACE > Prospector tab > expand Temp First Floor surface > expand Definition collection
> right click on Boundaries > select Add...
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TOOLSPACE

Active Drawing View ~
@ point Clouds 2
E] ) Surfaces
I\, m HQ
B Temp First Floor

21 Masks

Q Watersheds

= Definition
% Boundaries o

Prospector

Breaklines
£y Contours
£ DEM Files
% Drawing Objects

-~ Edits )

Add...
Refresh

5. From the Add Breaklines dialog box >
a. Desccripton: First Floor
b. Type: Standard
c. O Weeding Factors: unchecked
d. [ Suppelmenting Factors: unchecked

# Add Breaklines x

Description:

First Floor|

Type:
Standard ~

File link options:

Break link to file
[ weeding factors

Distance: Angle:
15.000' o 004.0000 (d) )

Supplementing factors

[ pistance: Mid-ordinate distance:

100.000° o 1.000" £

6. From screen select the First Floor offset and the previouly created outter line.
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am
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& 2 7 // ~.
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“ J— 1Y
v 27% N
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7. The created surface will need to be edited to ensure the -2 % is being followed. Make sure TIN Lines
project correclty from inside to outer edges.
8. Select the surface from > contextual ribbon > Modify panel > Edit Surface flyout > Swap Edge button

A e -~z Autodesk AutoCAD Civil 3D 2016

Home Insert  Annotate

Yy Anz View
T . * b £} visibility Check =

Q - gé & Propertie & 0/ ‘ VATv & Visibility Check

% Object Viewer @; Catchment Area
Add = Add Inguiry 4 el Surface Add Data | Edit Surface Water Drop Resolve g .
Labels Legend "a Isolate Objects Pr.gpeme;' - T Breakline: Volumes Dashboard

Tables General Tools Modify ﬁ" Add Line Analyze -
USACE_Grading_4*

[-1[Top][2D Wireframe] ﬁ’ Delete Line

Manage | Tin Surface: Temp First Floor | Output

gf‘ Swap Edge

Changes the direction of two triangle faces in the surface TIN

9. Select the TIN Lines to correct triangulation. This process is very user/site speficic.

File name | version: usace draft training content v2_jonathan.docx A AUTODESK, |||
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Once surface edited are complete the created surface will be used to elevate surrounding sidewalk linework.
After elevations are set the temp surface can be deleted.
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EXERCISE: First Floor Sidewalks - projecting linework

With the temporary surface in place that slopes away from building at -2% in place, the next step is to create
sidewalk features that pull those elevations.

1. Open USACE_Grading_5.dwg
2. First, select all the YELLOW 2D polylines surround the northern First Floor (select simlar works great)

U o
Y
]
s .\
o 4 = - ] I-'
(|
Iy I
[ |
s
FIRST FLOOR
11 FFE 2020
(.04 drap)
I—I\
]
i
He=
¥ L S .
F = m r

3. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Create Feature Lines

from Objects button o

4. From the Create Feature Lines dialog box:
a. Site: <None>

v Name : North Sidewalks
v/ Style : use default
Layer: Use selected entity layer
v Erase existing entities
v/ Assign elevation
From the Assign Elevations dialog box >

i. From surface > Temp First Floor

ii. O Uncheck Insert intermediate grade break points

@m0 oang
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A\ Create Feature Lines et

Site:

|ﬂ Buildings V| o[-
Name
Wl GRS EETEER = [Next Counter(CP)]> | oo

Style

|_,§| G_GRAD_Feature_Line_By Layer V| ® - E

Layer

() HM-FLIN A Assign Elevations x
() Use current layer Options

(@) Use selected entity layer () Elevation: 0.000"

Conversion aptions From gradings

From surface
Erase existing entities ©

/————V
Assign elevations

|@ Temp First Floor| v | [t

[Jweed points [Jinsert intermediate grade break points

Cancel Help Cancel Help

5. 2D Sidewalk polylines have ben converted to Feature Lines and have been elevated, as seen in 3D view.

s
<
T R e
=5

6. After Sidewalk geometry is elevated, all temoprary lines and surfaces can be deleted.

A similar process will be followed in the next section to set elevation around the southern Lower Level Perimeter
Sidewalks.
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EXERCISE: Lower Level Sidewalks - setting elevations for temp surface linework

The same Civil 3D tools used in previous exercises will be used for Lower Level linework. Using Civil 3D tools
from the contextual ribbon elevations will be set-2% slope from building offset outlines using two commands:

7 Adjacent Elevations by Reference:
This command allows to edit multipole vertices by projecting proposed elevations from source linework.

\"-‘u Grade Extension by Reference:
This command steps users through singular vertex edits, by project proposed elevations from source
linework.

1. Open USACE_Grading_6.dwg

2. First, from the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from

Objects button o

3. Select the outer most polyline

O/—/
- — /0 A
r/’,
e 2 a7
~ // // O
o7 ~ | |
—_— /o ™~
[}
Oo——1]

=
S e =

L 3

_S
# o7 5
T £ /0 //
/-
’
&
d ~
e ‘\
— —
# oy
ylyde

4. From the Create Feature Lines dialog box:
a. Site: <None>

v/ Name: South Outer Perimeter

Vv Style: use default

Layer: use default

Vv Erase existing entities

20T
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A Create Feature Lines

X
Site:
|@ Buildings V| j |v
Name
| South Outer Per\meter‘l | 5

[~ style

|_,ﬁ] G_GRAD_Feature_Line_By Layer ‘ |i- |' E

Layer

@ [ Hv-F | &

(D) Use current layer

(D) use selected entity layer
Conversion options

Erase existing entities
[ Assign elevations

[1weed points

5. Next, select the ORANGE inner Lower Level Offset Feature Line > from contextual ribbon > Edit
Elevation panel > Adjacent Elevations by Refence button .7

L) ah
Edit Edit Al re Line Names
“

Geometry Eleva te Line Styles

Bl Adjacent Elevations by Reference
Specifies the elevations of a feature line, survey figure, parcel line,
or 30 polyline based on a gr

- lope, of elevation difference
- from paints on another feature
1+ 1 unem View)|20 Wiretrame) |

‘am AdjacentFeaturcElevsByRef

| Presz F1 for mare help Ef Video iz loading....

o 5.
! . ,ra,”*ﬁ%f,m ¥

LOWER LEVEL =2
FFE 186.0 3
(0.04 drop) B

-

a. When prompted to Select object to edit > pick the previously created outer most line South
Outer Perimeter

b. From command line > Specify by Grade > -2
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6. Notice, when viewed in 3D the starting and end points of the line were not edited. This is expected as
seen from the previous command, not all vertices were selected.

7. Each vertex that did NOT get raised will have to be edited one by one.
8. Select the ORANGE inner Lower Level Offset Feature Line > from contextual ribbon > Edit Elevation

panel > Grade Extension by Reference \\. button

Autodesk AutoCAD Civil 3D 2016 USACE Grading,_7.dwg [USACE Demo Project]

—a +a
Irsert Pl Delete P ;
Grade Extension by Reference

Spedifies the elevations of a feature line, survey figure, parcel line,
or 30 potyling by extending the grade of a segment on anather

w— feature
[#}Tep][20 Warstians]
—~ ‘s FeatureGradeExtensionByRet
», == T ‘< = Press F1 for more help | Ef’ Video is loading...
L5
v
o o
£ — - \\\ 2
_———
-
o = >
T—— 4
= =2
o -a -
= Bl
—, 2
# y > 2 :
= L
L]
e X
Fd Yy 5
)
x £ =

A File name | version: usace draft training content v2_jonathan.docx A AUTODESK. |||
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a. When prompted to Select reference segment > select inner ORANGE left most segment
reference segment,

b. Next prompt Specify point > select the most outer line outer perimeter segment as target,
focus on the point to be edited marked with green triangle A

c. On command line > Specify Grade > -2
7

FIRET FLOOR

(04 arop)

LOAVER LEVEL
FFEi88.0
10,04 drop)

N

9. Repeat as necessary to assign elevations to ALL points

» o

it

¥ E
#
I *

Once linework has been set to correct elevation, a temporary surface can be created to elevate surrounding
sidewalk linework.
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EXERCISE: Lower Level Sidewalks —-temporary surface

With the necessary linework set to the needed elevations a temporary surface will be created using offset and
projection linework, which will later be used to set sidewalk elevations.

1. Open USACE_Grading_7.dwg
2. From TOOLSPACE Prospector tab > browse to Surfaces category > right click> select Create

Surface...
TOOLSPACE
E
Active Drawing View e 't:ﬁ
=1 USACE_Grading_3 ~ I
< Points E
-k Point Groups
- Point Clouds
- £ e
ol Create Surface...
#75 Alignmen Create Surface From DEM... o
=) Feature Li Create Surface from TIM... =
e D
= Sites Show Preview i
=-8 Buildin
b=y oo
i xport Lan
o J Feat P
P Grad Refresh
& Parcels L
3. From the Create Surface dialog box >
4. Name > Temp Lower Level
5. Style > G_TOPO_Surface_Edits
i Create Surface X
Type: Surface layer:
TIN surface v | HM-SURF-Temp Lower Level ‘ £7
Properties ‘ Value
E Information
MName Temp Lower Level
Description Description
Style V_TOPO_Contours_1ft_Sft (USACE) |
Render Material V_TOPO_Contours_1ft_5ft (usﬁy
A Select Surface Style x
EYG_T0P0_Surface_Fiis IRYNLIMELS
Cancel Help

! Selecting OK will create a new surface which will appear in the list of surfaces in
Prospector.

oK Cancel Help

6. From TOOLSPACE > Prospector tab > expand Temp Lower Level surface > expand Definition
collection > right click on Boundaries > select Add...
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TOOLSPACE

Active Drawing View b

=-¢% Surfaces ~
"ﬁ = HQ
=% Temp Lower Level

C_l Masks

Q Watersheds

E1'é Definitian
- (% Boundaries
8l Breaklines
-1y Contours
-y DEM Files
-y Drawing Objects
> Edits
4] Point Files )
-k Point Groups 7

Prospector

7. From the Add Breaklines dialog box >
8. Desccripton: Lower Level

9. Type: Standard

10.00 Weeding Factors: unchecked

11.0 Suppelmenting Factors: unchecked

A Add Breaklines x

Description:
Type:
Standard »

File link options:

Break link to file

[]weeding factors

Distance: Angle:
15.000' I 004.0000 (d) [

Supplementing factors

[ pistance: Mid-ordinate distance:

100.000° o 1.000° s

12. From screen select the Lower Level offset and the previouly created outer line.

]
o
L |

o ®

0 CI-

LT L
)
| = =]

B L

I\ AUTODESK. |||
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13. The created surface will need to be edited to ensure the -2% is being followed. Make sure TIN Lines
project correclty from inside to outer edges.

14. Select the surface from > contextual ribbon > Modify panel > Edit Surface flyout > Swap Edge
button

R = ivil 3D Autodesk AutoCAD Civil 3D 201

Home Insert Tin Surface: Temp Lower Level

i Propert » .
> H E2 B & N
& Object Viewer
Add _ Add Inquiy oo e St Add Data | EditSurface Water Drop Re ng
Labels Legend %a Isolate Obj Pn]per[ieg' T - aklin Volumes Dashboard Surfa
Labels & Tables General Tools Modify ﬁ, Add Line Analyze ~ Surface Tools
g1* USACE_Grading_8*

[~1[Topl[2D Wireframe] é‘ Delete Line

@& Catchment Area

% Swap Edge

Changes the direction of two triangle faces in the surface TIN

This command reverses the direction of a TIN line between four
adjacent surface points. To perform this operation, ensure that
the surface style has points visibility enabled.

- oz
= o
e =
T [ - -
LI -G
oy
=

Once surface edited are complete the created surface will be used to elevate surrounding sidewalk linework.
After elevations are set the temp surface can be deleted.
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EXERCISE: Lower Level Sidewalks - projecting linework

With the temporary surface in place that slopes from building at -2% in place, the next step is to create sidewalk
features that pull those elevations.

1. Open USACE_Grading_8.dwg
2. First, select all the YELLOW 2D polylines surround the northern Lower Floor (select similar works great)

w=8
1 LOWER LEVEL
B=0 BN FFE 188.0
{0.04 drop)
|
1 EE
4
L} = L
[ ] - |
I
m - l’ '\- - =

3. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Create Feature Lines

from Objects button %

4. From the Create Feature Lines dialog box:
a. Site: <None>

v’ Name : South Sidewalks
v/ Style : use default
Layer: Use selected entity layer
v/ Erase existing entities
v/ Assign elevation
From the Assign Elevations dialog box >

i. From surface > Temp Lower Level

ii. I Uncheck Insert intermediae grade break points

@m0 ong

AUTODESK. |||
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. Create Feature Lines et

Site:

|ﬂ Buildings v‘ U|T
Name
ENGReIGENEIE <[Next Counter(CP)]> | &

Style

|_,ﬁ G_GRAD_Feature_Line_ByLayer ‘ L3 |' E

Layer

() | HM-FLIN A Assign Elevations h 4
(O Use current layer Options

(@) Use selected entity layer O Elevation: T

Conversion options From gradings

From surface
Erase existing entities ©
[] Assign elevations > |® Temp Lower Level o | [

I:‘Weed points |:| Insert intermediate grade break points

Cancel Help Cancel Help

5. 2D Sidewalk polylines have been converted to Feature Lines and have been elevated, as seen in 3D view.

e
\P““”—..n“;-w s

6. After Sidewalk geometry is elevated, all temoprary lines and surfaces can be deleted.
In the following section ALL the created 3D geometry will be used to create terrain.
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EXERCISE: Buildings and Sidewalks Proposed Surface

Now that the Northern and Southern building foot prints, offsets and surrounding sidewalks Feature Lines have
been created and elevated, a proposed surface can be created using all proposed Feature Lines.

1. Open USACE_Grading_9.dwg
2. From TOOLSPACE Prospector tab > browse to Surfaces category > right click> select Create Surface...

TOOLSPACE
E
Active Drawing View ~ ltia
=) USACE_Grading_3 ~
< Points 3
- Paint Groups
@ Point Clouds
Y P
Sl Create Surface...
H-7 Alignmen Create Surface From DEM...
~_J Feature Li Create Surface from TIM... =
= - k7
=8 sites Show Preview o
=& Buildin
; B Alig Export to DEM...
: Export LandXML...
.?JJ Feal P
@ Grad Refresh
& Parcels L
3. From the Create Surface dialog box >
a. Name > Proposed Site
b. Style > G_TOPO_Surface_Edits
i Create Surface s
Type: Surface layer:
TIN surface ~ | HM-SURF-Proposed Site | &
Properties Value
El Information
Name Proposed Site
Description Description
Style G_TOPO_Surface_Edits (USACE) .
Render Material V_TOPO_COHtDUI’S_]_ﬂ_Sﬂ(US}/
A Select Surface Style s
EYG_T0P0 Surace Edis JRRL AMALS
Cancel Help

! Selecting OK will create ‘amevesurrace wmerwirappear rore wsCor sorrates n
Prospector.

oK Cancel Help

4. From TOOLSPACE > Prospector tab > expand Sites collection > expand Buildings collection > right
click on Feature Lines > Select
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TOOLSPACE [+][Top][2D Wireframel
<
r e
Active Drawing View 5]
. 5] a B
=8 sites ~ i P 4

3 Buildings 2

= Alignments i

I Fcature Lines ° p

-] Grading Groups roperues.
& Parcels Apply Feature Line Names...
¥ Survey Site Apply Feature Lirne Styles“. Firaen
< Remove Dynamic Links...
- Raise/Lower...
Name Add to Surface as Breakline... - | -
FIRST FLOOR s ® “5
- Move to Site... -
IFIRST FLOOR OFFSET Copy to Site... & -
.#]LOWER LEVEL — -
|.#/LOWER LEVEL OFFSET Select .
North Sidewalks 1 I e
.#|North Sidewalks 2 Zaom to Bt
#Narth Sidewalks 3 Pan to .
#INorth Sidewalks 4 Refresh
+130uth Sidewalks 1 G_GRAD_Feature_Line_By Layer ( & Ell
a
71South Sidewalks 2 G_GRAD_Feature_Line_By Layer ( Y
#South Sidewalks 3 G_GRAD _Feature_Line_By Layer (
L A
5 @

5. From TOOLSPACE > Prospector tab > expand Proposed Site surface > expand Definition collection >
right click on Boundaries > Add...

TOOLSPACE
E
Active Drawing View s é
Ef\ Surfaces & g.
& wHQ £
B Proposed Site
(3 Masks

(5 Watersheds

=1€% Definition

% Boundaries
j&l Breaklines
~(iy Contours
~i DEM Files Refresh
- Drawing Objects

& Edits

) Paint Files

F4 Point Groups

6. From the Add Breaklines dialog box:
a. Descripton: Building Breaklines
b. Type: Standard

File name | version: usace draft training content v2_jonathan.docx
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Sites, Feature Lines & Grading Objects

Description:

Building Breaklines|

Type:

‘ Standard

File link options:

Break link to file

["]weeding factors

[

Distance: Angle:
15.000' o~ 004.0000 (d)
Supplementing factors
[ pistance: Mid-ordinate distance:
[ 20.000° - oo

|

=]

Cancel | ‘

Help |

7. After picking OK the surface will be immediately built.

~—T1
I‘I
|
\
\
\
\
[y ‘.
\
\
I \
/ — 4 I|
! 1
/ \
/ | |
.’J ‘II
/ FIRST FLOOR \
/ FFE 202.0 \
/ (04 drop} |
/ | —
/ \
/
| -

FIRST FLOOR
FFE 202.0
(.04 drop)

\
)
wll y
‘ A
| LOWER LEVEL N Lowsr}i LEVEL
\ 1T FFE 185.0 I . y s FFE 186.0
\ {0.04 drop} ™~ e // yd (0.9'4 drap)
| | ———— | I"\ //// /// //" _——
|‘ ’I\" ‘I/// ///// ///// .
\ | .";‘I I‘;
| [ -
This is a step towards grading and creating Finished Ground conditions.
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Grading: Site Features - Retaining Walls and Loading Dock

Continuing with site work, next the focus will be on Retaining Wall features and Loading Dock Area. Proposed
elevations have already been set to the entities. They will address transitions from First Floor and Lower Level
along with adjacent Loading Dock elevations. It is only a matter of adding them to the design surface

EXERCISE: Adding Retaining Walls

1. Open USACE_Grading_Site_1.dwg
2. From Model Space select any of the BLUE lines on either side of buildings > right click > Select

Similar
Repeat AECSELECTSIMILAR T
Recent Input Lo
Isolate Objects 4
Clipboard Lo
Basic Modify Tools 4
Display Order L4 PR HOCR |
£ el
E Properties... N
“+aCQuick Select... N
Polyline Edit
[E8 Object Viewer... —_— ‘
]
LSVER LI
| | pirt—-3
I |

3. From TOOLSPACE > Prospector tab > expand Proposed Site surface > expand Definition
collection > right click on Boundaries > Add...

TOOLSPACE
&
ctive Drawing View ~ g
5] & Surfaces ~ i
& = Ha E
=] |_\. Proposed Site
(2 Masks

Q Watersheds

=+ Definition

- % Boundaries

[E¥&7 Breaklines
£ Contours
I3 DEM Files

) Drawing Objects

~C» Edits

42 Point Files ]

-k Point Groups &

Add..

Refresh

4. From the Add Breaklines dialog box:
5. Descripton: Site Ret Walls
6. Type: Standard

I\ AUTODESK. |||
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Site should look like below:

Sites, Feature Lines & Grading Objects

# Add Breaklines

Description:

[Site Ret Wallg|

Type:

| Standard

File link options:
Break link to file

[]weeding factors

Distance:
15.000'

Supplementing factors
I:‘Distam:e:

100.000'

Angle:
004.0000 (d) ot

Mid-ordinate distance:

1.000' s

0K

Cancel Help
|| |

1

ey

FRONT

)

Site is now taking better shape showing proposed conditions. Next, the Dock Area3D linework will be added.

File name | version: usace draft training content v2_jonathan.docx
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EXERCISE: Adding Loading Dock

1. Open USACE_Grading_Site_2.dwg

2. From Model Space select any of the BLUE lines on eastern side of site > right click > Select Similar

Repeat AECSELECTSIMILAR
Recent Input

Isolate Objects
Clipboard

Basic Modify Tools
Display Order

EProperties...
g Quick Select...

Palyline Edit

[E® Object Viewer...

3. From TOOLSPACE > Prospector tab > expand Proposed Site surface > expand Definition collection >
right click on Boundaries > Add...

TOOLSPACE

ctive Drawing View ~

E-6 Surfaces ~
-|'§‘ » HQ
E-i% Proposed Site
C_l Masks
5 Watersheds
E1 &% Definition
% Boundaries
9@ Breaklines
-y Contours
-1 DEM Files
[ Drawing Objects
> Edits
4] Point Files 4
kel point Groups

Prospector

Refresh

4. From the Add Breaklines dialog box:
a. Descripton: Loading Dock
b. Type: Standard

I\ AUTODESK. |||
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) Add Breaklines x

Description:
Loading Dock] ‘

Type:
| Standard e ‘

File link options:

Break link to file ~
[Jweeding factors

Distance: Angle:
15.000" e 004.0000 (d) [t
Supplementing factors

[Ipistance: Mid-ordinate distance:

100.000' e 1.000"

5. Site should look like below.

FIRST FLOGR
FFE 202.0
1.04 drop}
" LOWER LEVEL
y FFE 188.0
(0.04 drop)
t—— 1

Site Features will be continued to be added to surface. Once the major work has been added, attention can be
given to “tweaking” triangles to create a cleaner looking surface.

File name | version: usace draft training content v2_jonathan.docx
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Grading: Ponds

Sites, Feature Lines & Grading Objects

Next attention will be focused on the proposed ponds on site, slightly different techniques will be used on all

three.

TOF POND: 1980

GRADE DOWN TO
EL. 1870 @ —3%

\ TCP POMD: 130.0
\

GRATE: EL. 182.0

FFE188.0
@04 arop)

GRADE DOWN TO
EL. 183.0 @ 4%

GRATE EL: 1820

| )
|
TOP POND: 184.0 : L

EXERCISE: North East Pond

1. Open USACE_Grading_Site_3.dwg

2. Select both Inner and Outer RED linenwork on North East side of site (EL 190.9 and EL 182.0)

3. From TOOLSPACE > Prospector tab > expand Proposed Site surface > expand Definition collection

> right click on Boundaries > Add...

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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TOOLSPACE

ctive Drawing View ~
E(% Surfaces ~
B . HQ
=) Proposed Site
% Masks
Cﬁ Watersheds
=h&% Definition
- % Boundaries
@& Breaklines
- DEM Files Refresh

& Drawing Objects

> Edits
-4 Point Files g
-k Point Groups A

Prospector

4. From the Add Breaklines dialog box:
a. Descripton: Loading Dock
b. Type: Standard

# Add Breaklines X

Description:

Type:
Standard ~

File link options:
Break link to file ~

[Jweeding factors

Distance: Angle:
15.000' o 004.0000 (d) 2t

Supplementing factors

[|pistance: Mid-ordinate distance:

100.000" o L.000' o
cancel Help

5. Surface should be updated to look like below:

_~—|TOF POND: 190.0
FIRST FLOOR
FFE 202.0
(.04 drop)
EL. 182.0
1
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EXERCISE: South West Pond

1. Open USACE_Grading_Site_4.dwg
2. From Prospector tab > browse to Sites collection > right click > Select New...
3. From the Site Properties dialog box > Name: Pond

#\ Site Properties - Site O X

Information |3D Geometry ]Numbermg ]

Name:

Description:

4. Pan and Zoom down to the South West linework.

T 7 LOWER LEVEL
e FFE 1880
(0.04 drop)

TOP POND: 184.0 i e

GRADE DOWN TO
EL. 183.0 @ 4%

GRATE EL: 182.0

5. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from

Objects button
6. Select the RED outer most polyline labeld TOP POND: 184.0
7. From the Create Feature Lines dialog box, set values as seen below (Name: NE Top Pond 184)
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A\ Create Feature Lines et

Site:

|@ Pond V‘ (0
Name
| [

Style

|_,g G_GRAD_Feature_Line_By Layer V‘ [ 3hdll

Layer
(O | HM-FLIN
() Use current layer

(@) Use selected entity layer
Conversion options

Erase existing entities
[]Assign elevations

[Iweed paints

8. Once done click the OK button

9. From the Ribbon > Home tab > Create Design panel > Grading dropdown > Grading Creation Tools

button ﬁ

10. From the Grading Tool bar > Pick on Set Grading Group buttton %)
11. From Select Grading Group dialog > Pick on the Create Grading Group button 4

~ AUTODESK. ||
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Grading Creation Tools

[ 5 & | ™ :I'-\.‘SIcpetoAbsoluleElev v‘ BT ST B NG| W
Grouy: TEMP BLDG GRADES Surface:
# Create Grading Group X
Name:
M Select Grading Group X [Ponos | 50
Site name: escription:
|ﬂ Pond V| m!
Group name:
| v] &
Description: I:‘Automatic surface creation
Use the Group Name
’& C_TOPO_Contours_1ft_5ft e
oK Cancel Help 10.000"
P
003.0000 (d)

Volume base surface

5 HQ

12. When done click on OK buttons to close out boxes.
13. From the Grading Tool bar > Set criteria drop down > Slope to Absolute Elve
14. Then from Create Grading flyout > select Create Grading button

Grading Creation Tools

[ @ 2% | (% % Slope to Absolute Elev V‘ ™~ DSEII_\f i T I O ™ TR
Group: Pond Surface: B

[ Copy Create Grading
[ Create Transition
®  Create Infill

15. From screen select on the previously created Top of Pond Feature Line > from command line:
a. Select the grading side: Pick any point on the inside

b. Apply to entire length: YES
c. Relative Elevation: 7183

d. Cut Format: Grade

e. Cut Grade: 4

f. Fill Format: Grade

g. Fill Grade: 4

16. Command loops > Hit @ key from keyboard to exit command
17. A 3D Grading Objet is created
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Type:
Standard

TOP POND: 184.0
GRADE DOWN TO
EL. 183.0 @ 4%
GRATE EL: 182.0
18. Next, add in Top of Pond Feature to Surface as Breakline > descripton: POND SE TOP
i Add Breaklines %
Description:

File link options:
Break link to file

124

Type:
Standard

S A
/ \ [Jweeding factors
irr \ Distance: Angle:
:, :). 15.000' 004.0000 (d) [
I — )"
;‘ " /f Supplementing factors
! 7 [ pistance: Mid-ordinate distance:
| i g
/ e
'; # 4 sl - i Cancel Help
N p-__‘_‘-._’_,-—
19. Then, add in Grading Featre Line to Surface as Breakline > descripton: POND SE BTM
A Add Breaklines X
Description:

File link options:
Break link to file

[Jweeding factors

Distance:
15.000"

angle:
004.0000 (d)

Supplementing factors

Mid-ordinate distance:
1.000' A

|:|D|srance:
’ , 100.000"
& press Cancel Help
20. Last, add a Grate Box polyline to Surface as Breakline > POND SE GRATE
I\ AUTODESK. |||
Flatinum Partner
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A Add Breaklines ®
Description:
Type:
Standard V|
File link options:
Break link to file ~
P IR S SR S DR S S e
A Ay
i [[]weeding factors
I Ay
I" \-, Distance: Angle:
/ \ 15.000° e 004.0000 (d) [0
I .‘,
f' ./. 3 P Supplementing factors
/
! / .
| 2 [Ipistance: Mid-ordinate distance:
p i
/ 100.000' x 1.000' .
,;'// Y v .
fo” T
.// - - s
s oK || Cancel H Help |

/\ AUTODESK. |||
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EXERCISE: North West Pond

1. Open USACE_Grading_Site_5.dwg

2. Pan and Zoom to the North West linework.

TOP POND: 198.0

FIRST FLOOR
FFE 202.0
/ (.04 drop)
GRADE DOWN T0] /
EL. 197.0 @ —3%
3. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from
Objects button i
4. Select the RED outer most polyline labeld TOP POND: 198.0
5.

From the Create Feature Lines dialog box, set values as seen below (Name: NW Top Pond 198)
A Create Feature Lines

X
Site:
|@ Pond V‘ L~
Name
IE;

Style

|)g. G_GRAD_Feature_Line_By Layer V‘ [ 34l

Layer

(O | HM-FLIN

() use current layer

(®) Use selected entity layer
Conversion options

[“|Erase existing entities
[]Assign elevations

[]weed points

Help

Once done click the OK button

i

From the Ribbon > Home tab > Create Design panel > Grading dropdown > Grading Creation Tools
button E

From the Grading Tool bar > Set criteria dropdown > Slope to Absolute Elevation
Then from Create Grading flyout > select Create Grading button

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Grading Creation Tools

& & &2 | [Py |I§SIopetoAbsquteElev V‘ |i-|" IS?EII} v & - 7[R

Group: Pond T reled v Create Grading
¥ Copy Create Grading
) Create Transition

®  Create Infill

10. From screen select on the previously created Top of Pond Feature Line > from command line:
a. Select the grading side: Pick any point on the inside

Apply to entire length: YES

Relative Elevation: 197

Cut Format: Grade

Cut Grade: 3

Fill Format: Grade

Fill Grade: 3

@ *o a0 o

11. Command loops > Hit @ key from keyboard to exit command

12. Select the created 3D Grading Object

13. From contextual ribbon > pick Grading Group Properites button

14. From Grading Group Properites dilog box > Infromation tab > v Automatic Surfce creation
15. From Create Surface Dilog box > review and pick OK button

" BE 2T=a 2 il 3D bl Autodesk AutoCAD Civil 3D 2016  USACE_Grading_Site_6.dwg [USACE Den
Home Insert Annotate Modify View Manage Output Survey

Help Add-ins Express Tools  Analyze

General Tools + Modify + Grading Tools Launch Pad

USACE_Grading_Site_6*

[—1[Tep] (2D Wireframe] ’ - - = - i 1 i WY —— k-
¥ Grading Group Properties - Pond O X -
rd W Information |Properties
. y
i
7 / ‘ Name:
= . | Pond
|
. D tion:
/ I | =i A Create Surface s
f
J' ‘ Type: Surface layer:
I 2~/ \ TIN surface ~ | | Hv-SURF-Pand | =
~ 3\ Automatic Surface Properties | value
; %
S~ | | 5 Information \
~ W, / E\
"~ '-.\I / —-> Name Pond
I Tessellation g Description Description
10.000' Style C_TOPO_Contours_1ft_5ft (USACE)
Render Material C_TOPO_Contours_1ft_5ft (USACE)
1o Tessellation 3
?!% nna nnnn fA4

16. Pick on the OK buttons to exit out of ALL dialog boxes. Back in the model space a NEW suface is
created.

17. Select the Proposed Site surface > from contextual ribbon > Edit Surface flyout > select Paste Surface
button
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A ate M
§ - Ei E Properties

P B Object Viewer

Inquiry
Labels Legend "a Isolate Objects

TOOLSPACE

Active Drawing View

Sites, Feature Lines & Grading Objects

Sur

iy

Edit Surface

Output
Qv

. @ Catchment Area

b
VATI'

Add Data

Water Drop Resolve C

Pmperﬁeg' Volumes Dashboar(

Modify Analyze

é‘ Add Line
USACE _Grading_Site 6*

g’ Delete Line

B
% Swap Edge

G-k Point Groups
~@ Point Clouds
=% Surfaces
i a HQ
%) Pond
=% Proposed Site
(5 Masks
3 Watersheds
=69 Definition
“(* Boundaries
[ (% Breaklines
i Contours
(" DEM Files
) Drawing Objects
&
-4 Point Files
-kl Point Groups
-4 Point Survey Queries
& Figure Survey Queries

ﬁ Add Point
‘ é Delete Point
5

é/ Modify Point
ﬁ Move Point

I Minimize Flat Areas

‘k Raise/Lower Surface

ﬂ Smooth Surface

"' Paste Surface

Pastes one surface into another to create a composite of the two

E EditSurfacePaste

Press F1 for more help

- W T u

18. From Select Surface to Paste dialog box > pick on Pond surface > pick OK button

| Select Surface to

Paste >

Name
£ HQ
P¥rond]

Description

Description
Description

]

19. On screen the previously created Pond surface has been added to Proposed Site surface

GRADE DOWN TO
EL. 197.0 ® -3%

TOP POND: 198.0
| :

FIRST FLOOR
FFE 202.0
(.04 drop)

20. To fill the void add Outer Boundary to Proposed Site surface
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TOOLSPACE

Sites, Feature Lines & Grading Objects

[~1Top][2D Wireframe]
]
E
Active Drawing View
B¢% Surfaces ~ .
& = HQ o
& Pond > )
EH¢% Proposed Site \ r- | R
& Masks A Add Boundaries x
(5 Watersheds
=% Definition ETEE
¥ Boundaries [ outer |
[-(% Breaklines .
@; Refresh e
L Contours |Ou‘ter v|
. )
"5 DEM Files
E; D ina Object Non-destructive breakline
rawing Objects
# > Edits Mid-ordinate distance:
-4 Point Files [ 1.000 |[]
K Point Groups e [r—
<5 Point Survey Queries [ o | | Gnez | | =y _l
--I% Figure Survey Queries
21. All Pond designs have now been added to Proposed Site surface
|
TOP POND: 108.0 ~
~
~_
'
FIRST FLOOR
FFE202.0
04 drop)
GRADE DOWN TO ‘\\ \
EL. 197.0 @ —3% A\ I"-.
\ \
\ I\-.
X \
‘\"
‘I\
‘ LOWER LEVEL i
| FFE 186.0
| 10.04 drop)
|

TOF POND: 184.0

GRADE DOWN TO
EL. 183.0 @ 42

GRATE EL: 182.0
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Sites, Feature Lines & Grading Objects

GRADING: South Parking Lot

For grading in the Parking Lot, Feature Lines will be created with key proposed elevations using two commands:

j Quick Elevation Edit:
Identifies elevations and grades that can be selected and edited as the pointing device moves over feature lines
or parcels in the drawing

g Set Grade/Slope between Points:
Edits the grade/slope between vertex elevations at the Command Line Interface

I3 Etevation Editor
Edits the vertex elevations of feature lines, survey figures, and parcel lines

&7 Adjacent Elevations by Reference:
Project elevations based on a grade, slope, or elevation difference from points on another feature

EXERCISE: Creating Feature Lines on Parking Lot

1. Open USACE _Grading_PK_1.dwg
2. From Prospector tab > browse to Sites collection > right click > Select New...
3. From the Site Properties dialog box > Name: Pond

1 Site Properties - Site [m} X

Information IED Geometry }Numherlng I

Name:
G

Description:

4. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from
Objects button
5. Select the single vertical line in Parking Lot Area.

6. From the Create Feature Lines dialog box, set values as seen below:
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Sites, Feature Lines & Grading Objects EX

A\ Create Feature Lines et
Site:
|@ Parking W ‘ i |"
Name

|Vertica| | oo
Style

||,. G_GRAD_Feature_Line HIGH_B v\lli,|' "

Layer

@ [Hv-F | 1=

() Use current layer

(O Use selected entity layer
Conversion options

Erase existing entities
[]Assign elevations

[Iweed paints

7. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from
Objects button “

8. Select the three horizontal lines that span across Parking Lot Area.

) &, L) &5 U L

H
184.0

HP.
184.0

B A M)

9. From the Create Feature Lines dialog box, set values as seen below:

I\ AUTODESK. |||
.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved

Flatinum Partner



Sites, Feature Lines & Grading Objects I

A\ Create Feature Lines et

Site:

|@ Parking W ‘ i |"

Name
G < [Next Counter(CF)]> | (=]

Style

||_,£ G_GRAD_Fealure_Line_Med By | v\lli,|' L]

Layer

@ [Hv-F | 1=

() Use current layer
(O Use selected entity layer
Conversion options

Erase existing entities
[]Assign elevations

[Iweed paints

10. Confirm that correct elevations are set on Feature Line. Selet created Feature Line > from Contextual
ribbon > Edit Elevatons > Elevations Editor button

ul
= 1]
2 A M A o Lo & 4L 4 B 2 3

=
E Station Elevation Length Grade Ahead Grade Back <
=
g & 0+00.00 184.800° 135.142" 0.80% -0.89% E-E
= & 1+35.14 185.999" 128.525" -0.93% 0.93% =]
B =
N & | 246367 184.800" S
I( > Ral
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Sites, Feature Lines & Grading Objects

EXERCISE: Creating Curb Feature Lines

1. Open USACE _Grading_PK_2.dwg
2. Select any of the ORANGE curb lines > right click > select similar
3. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from

Objects button g
4. From the Create Feature Lines dialog box, set values as seen below:

i Create Feature Lines ®

Site:

|ﬂ Parking V‘ o=

Name
<[Mext Counter(CP)]> | oo

Style

||)g. G_GRAD_Feature_Line_low_By L: V‘ ||i,° * R

Layer

O [Hw-Fm |

() use current layer

|© Use selected entity layer |

Conversion options

[]Erase existing entities
[]Assign elevations

[]weed points

5. Next, elevations will be assgned per on screen notes to each of the six created CURB EOP Feature Lines

¥ ./
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Sites, Feature Lines & Grading Objects |EE

6. Select created Feature Line > from Contextual ribbon > Quick Elevation Edit button -.o}

7. Hovering over end point will give you feed back on elevation
lrn’

/

/
[

Elevation: 0.000°

8. To edit elevation value > left click on vertex > from command line set elevation as needed

9. Once elevation are all asigned, the Parking Curb will still need editing, some elevations are still at 0.00

A
{
/»

/ - i

10. Contiue working with drawing or OPEN USACE_Grading_PK_3.dwg

11. Select created Feature Line > from Contextual ribbon >Set Grade/Slope between Points button ﬁ’
a. Pick start point vertex > verify elevation is correct
b. Trace over line > pick end point vertex
c. Hit to accept caluatated slope

s _x/

I o S

12. Once elevations have been set between points, all lines wil be elevated in 3D view
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Sites, Feature Lines & Grading Objects Bl

EXERCISE: Creating Curb and Gutter

First TOP and BACK of Curb polylines will be converted to feature lines. Then elevations from already set EOP.

1. Open USACE _Grading_PK_4.dwg
2. First, select any of the GREEN curb lines > right click > select similar

3. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from

Objects button i

4. From the Create Feature Lines dialog box, set values as seen below:
i Create Feature Lines et

Site:

|@ Parking ~ ‘ o~
Name
<[Next Counter(CF)]> | o

Style

||_g G_GRAD_Feature_Line_low_By L: V‘ |Li~ * |

Layer

O [Hv-Am |

() Use current layer

|©Use selected entity layer |

Conversion options

Erase existing entities
[]Assign elevations

[]weed points

5. Select any of the CYAN curb lines > right click > select similar

From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from

Objects button i

7. From the Create Feature Lines dialog box, set values as seen below:
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A\ Create Feature Lines et

Site:

|@ Parking
Name
[SILTEERIE< [Next Counter(CP)]> | o

v‘Lj’

Style

| |_,g G_GRAD_Feature_Line_low_ByL: V‘l [ Nk E

Layer
(O | HM-FLIN

() Use current layer

(@) Use selected entity layer

Conversion options

Erase existing entities
[]Assign elevations

[Iweed paints

8. Next, Select any of the ORANGE feature line > from Contextual ribbon > Edit Elevations panel > select
Adjacent Elevations by Reference button &7

9. Select an adjecetn GREEN feature line > from commnad line > Grade > -2

10. Repeat process across entire Parking Lot area

11. Then, Select any of the newly elevated GREEN feature lines > from Contextual ribbon > Edit Elevations panel
> select Adjacent Elevations by Reference button &7
12. Select an adjacent CYAN feature line > from commnad line > Elevation Difference > .5
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13. Repeat process across entire Parking Lot area
14. Once all lines are elevated site will look like below in 3D:
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EXERCISE: Adding Parking Lot data to Surface

This section will be adding ALL Parking Lot feature lines to the Proposed Site surface. Additional High Point
spots will be added to refine surface.

1. Open USACE _Grading_PK_5.dwg
2. From Prospector tab > Sites > Parking > Feature Lines > right click > Select

[+]1[Topl[2D Wireframe]

TOOLSPACE '

Active Drawing View
B8 Sites ~
Buildings
Parking

% Alignments

eature Lines
Properties...

Apply Feature Line Names...
Apply Feature Line Styles...

Su Remove Dynamic Links...
- Catch Raise/Lower...
B8t Pipe Add to Surface as Breakline...
Ed P[ES_S Mave 1o Site...
B corrig Capy to Site...
(- Assen Select
& Inters: e —
wRF Surve
B View Zoom to
Pan to
={#| Data She —
@‘ Surfa Refresh

3. From Prospector tab > Surface > Proposed Site

TOOLSPACE

Active Drawing Vieww
(% Surfaces ”
E& w HQ
&% pond
% Proposed Site
(25 Masks
{5 Watersheds
EFe% Definition
@#“» Boundaries
'('} Breaklines
s Contours
Iy DEM Files
7! Drawing Objects
®r Edits
421 Point Files
-k Point Groups

> Definiton > right click on Breaklines >

[+Topl[2D Wireframe]

4. From Add Breaklines dialog box

Add..
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# Add Breaklines

Description:

Sites, Feature Lines & Grading Objects

Type:
Standard

File link options:

Break link to file

[]weeding factors

Distance:
15.000

Supplementing factors
[Ipistance:

100.000°

5. Suface will then look like below:

Angle:
004.0000 (d) L

Mid-ordinate distance:

0.100° s

Cancel Help

Autodesk AutoCAD Civil 3D 2016 USACE_Grading_PK_6.dwg [USACE Dema Project]

60 Help ns

V.
h“ﬂ'

Water Drop Resolve Cr
Breakli

Edit Surface

é‘ Add Line

Add Data

Modify Analyze ~

—I[Tepl[2D Wi

' Delete Line

1.P.
.0
’ﬁ‘ Swap Edge

ﬁ Add Point

€} Visibility Check ~

@ Catchment Area

Volumes Dashboard l'.{' Move to Surface ~

ﬁ Add Point

Adds a new point to a surface and updates the surface
triangulation

eyword or phrase 14
ols Al Featl Tin Surface: Proposed Site
- Drape Image hes Create Profile

_ Data Shortcut
Quick b
Profile @ Grading Creation Tools

A4
/ [

.ﬂ' Extract from Surface ~

Surface Tools Launch Pad

7. Select Surface from Contextual ribbon > Modify panel > Edit Surface flyout > Swap Edge button
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Sites, Feature Lines & Grading Objects

lavayen
1S ess Tools 5 y -

4 Drape Image “ [

Add Data | Edit Surface ﬁ.‘ Extract from Surface = Qu ﬂ Data Shortcut

. Move to Surface ~ F’IDTIEr: & Grading Creation Tools

Madify # R Al oc Launch Pad

g’ Delete Line

é,: Swap Edge

Swap Edge

Changes the direction of two triangle faces in the surface TIN
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Sites, Feature Lines & Grading Objects B

EXERCISE: Creating Islands

1. Open USACE _Grading_PK_6.dwg
2. Select any of the GREEN outside EOP Islands

S LJ

00 |
il |
n nn ) €

3. From Ribbon Home tab > Createn Design panel > Feature Line flyout > Create Feature Lines from Objects

button “

#\ Create Feature Lines X

Site:
‘ﬂ Parking V‘ U|'
Name

<[Next Counter(CP)]> | L
i Assign Elevations X

[~ style

|\,ﬁ G_GRAD_Feature_Line_Med_By| ~| | LML Options

() Elevation: 0.000"
Layer
From gradings
O | HM-FLIN

(@) From surface
() use current layer

» ETEED [ i

(@) Use selected entity layer 1

Insert intermediate grade break points
Conversion options

Erase existing entities

Assign elevations

[Jweed points

A

4. Next, select any of the ORANGE top curb islands > right click > select similar

5. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from Objects

button ﬂ

6. From the Create Feature Lines dialog box, set values as seen below:
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Sites, Feature Lines & Grading Objects [EE

A\ Create Feature Lines

X
Site:
|@ Parking V‘ o
Name
| ISLND-TOP <[Next Counter(CP)]= | Go
Style

||_,g G_GRAD_Feature_Line_HIGH_By v\ll_i v B

Layer
(O | HM-FLIN

() Use current layer

(@ilse selected entity layer

Conversion options
Erase existing entities
[]Assign elevations

[Iweed paints

7. Select any of the CYAN back of curb islands > right click > select similar

8. From the Ribbon Home tab > Create Design panel > Feature Line dropdown > Feature Lines from Objects
button g

9. From the Create Feature Lines dialog box, set values as seen below:

i Create Feature Lines

X
Site:
|ﬂ Parking V‘ =
Name
<[Next Counter(CP)]> | oo
Style

||_g G_GRAD_Feature_Line_Med_By | V‘ |Li; il

Layer
(O | HM-FLIN

() use current layer

(@) Use selected entity layer

Conversion options

Erase existing entities
[]Assign elevations

[]weed points

10. Next, Select any of the ORANGE feature line > from Contextual ribbon > Edit Elevations panel > select
Adjacent Elevations by Reference button &
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Sites, Feature Lines & Grading Objects

11. Select an adjecetn GREEN feature line > from commnad line > Grade > -2

12. Repeat process across entire Parking Lot area
13. Then, Select any of the newly elevated ORNAGE feature lines > from Contextual ribbon > Edit Elevations

panel > select Adjacent Elevations by Reference button &

14. Select an adjacent CYAN feature line > from command line > Elevation Difference > .5
15. Repeat process across entire Parking Lot area
16. Completed Elevated Islands will look like this in 3D Orbit:

17. Contiue working or open USACE-Grading_PK_7.dwg.
18. Select all the created and elevated Islands feature lines > add to Propsoed Site surface as breaklines
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Alignments

Alignments

Introduction

Alignment objects can represent road centerlines, pipe networks, and other construction baselines. Creating and
defining a horizontal alignment is one of the first steps in roadway, railroad, or site design. You can draw
the alignment geometry as a polyline, and then create the named alignment from that geometry.

Key concepts
e Creating
O By lLayout
0 From Objects
0 Properties

e Editing:
0 Grip
0 Tabular
0 Edits
e Labels:
O Label Sets

O Station / Offset

Creation of Alignments

EXERCISE:

1. Alignments can be created from polylines. From the Home tab>Create Design panel, select the
Alignment pull down bar and then “Create Alignment from Objects”. Select the polyline near the
end that you wish stationing to begin and hit enter. An arrow appears showing the direction in
which station will proceed. You may select “R” to reverse stationing, if you wish. Use
ProposedLignmentObject.dwg
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ata =

ProposedAlignmentDiec

L

O3 Open Drawings
[ ProposedAlignmentObjects
4 Faine

<1 Curb Return Alignments
W Rall Alignments

Miscelianecus Aligrenents

Networks
T Pressuce Networks
B Comigors

i i Assemilies

Select lines/arcs or
polylines to create
alignment:

CREATEALIGNMENTENTI
Press enter to
accept alignment[
direction or

Ll Reverse]:

MODEL

[Erpe——

She:
B <None> - =
Avgrmert stle:
3 V_ALGN_CL (USACE) -~ [BF] (®
Aigarnars lyer:
R -l

Algprmpes Laived vt
& V_ALGA_PARL LT Maje100 MiSO(USA ~ (M6 =] [
Corversion optien

7| Add csrvas batevetn langhets
Defaut radus:
200000

| Erase exiseng estries
o cancel Help

3. The alignment name, type, and other properties can be preselected in this dialog. Select OK, when
these options have been completed, and the alignment is created in both the Drawing Window and
Prospector.
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Alignments

Home Insert Annotate Modify Analyze View Manage Output Survey esk : Help Add-ins Featured Apps  BIN

n =l n & 0 . p S ] o +
\ =yl = Import Survey Data =% Parcel ~ Alignment ~ Intersections ~ bt Profile View ~ VAR Y AN e | 4 Mg
7,

Toolspace

Master View

(=52 [ = [ R * . . ’ ® .
i < Points ~ +.-+ Feature Line ~ hg Profile ~ 1 Assembly ~ ample Lines Zen © 0O -w- .-‘; Cq

F B #& surfaces ~ & Grading ~ M Corridor J1 Pipe Network ~ s SectionViews = /- & - [® - R st

Palettes « Create Ground Data « Create Design « Profile & Section Views Draw «
Start ProposedAlignmentObjects* +

TOOLSPACE |- 1Topli2D Wireframe]

[

~
L%

= Open Drawings
=[O ProposedAlignmentObjects

Prospector

-~ Points
-] Point Groups
~@ Point Clouds
& Surfaces
=22 Alignments
Centerline Alignments

111

) Superelevation Views
¥ Profiles
~bd Profile Views
“[2] sample Line Groups
-2 Offset Alignments
2| Curb Return Alignments
-2 Rail Alignments

--------

~J Feature Lines
+B Sites

EXERCISE: Alignment Creation Tools

1.

Alignments can also be created using “Alignment Creation Tools". From the Home tab>Create
Design panel, select the Alignment pull down bar and then “Alignment Creation Tools". Complete
the “Create Alignment - Layout” dialog that appears. It provides the same property selection
options that the "Create Alignment from Objects” dialog does. Select OK, when these selections
have been completed. Use the “Alignment Layout Tools” bar that appears to create an alignment
by layout. Use ProposedLignmentObject.dwg
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* nlignment ~

Feature Line = " Profile = t , Make Current

31 Pipe Network = g Section Views = Stretc erfi 1 . Match Layer

Profile & S

ent Layout Tools - Test2 s
Master View ; AT AT v &y v g oo A£Bm
= Open Drawings g )
I3 PropesedAlignmentObjects
< Points
i8] Point Groups
@ Point Clouds.
£ Surfaces
-2 Anignments =
enterline Alignments
Test
™ Superelevation Views
¥ Profiles
i Profile Views

Tan-Tan (With Curves) Spiral Type: Clothoid

] Sample Line Groups
Tesz
} Offset Alignments

= Curb Return Alignments
| % Rail Alignments
Miscellaneous Alignments
J Feature Lines
i

9age 16 of 17

FProposedalignmentObjects
A P

e Alignments

uperelevation Views

¥ Profiles

Profile Views

Sample Line Groups.
Test2

fisat Aligrenents

1 Curt Return Alignments

# Rall Alignments
Miscelianecis Algnments
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Alignments

3. The "Geometry Editor” provides access to the “"Alignment Layout Tools” bar for editing alignments.

A D HC G o R latED .m_m_m—“—nl Type a keyword or phrase
_ci |

Home Insert Annotate Modify Analyze View Manage Output Survey  Autodesk 36 Apps  BIM 31 Performance  Ohio DOT  Exj

‘ . E & Properties . M Surface Profile == Intersection
e 4 ~

| Object Viewer ~ _ . _ . . _ i" Profile View % Corridor
Add _ Add _Renumber Inquiry Alignment Geometry Design Superelevation  Sight Distance Drive Station

Labels Tables Tags "g Isolate Objects Pmperties' Editor  Criteria Editor T Tracker Offset Alignment E Data Shorteut
Labels & Tables General Tools ~ Modify ~ Analyze Launch Pad

rt ProposedAlignmentObjects® +

TOOLSPACE |=1ToplI2D Wireframe]
E =

Master View

Alignment Layout Tools - Test2
AT A NIA | A7 A7 KT &

Select a command from the layout tools

= Open Drawings

=+ ProposedAlignmentObjects
% Points

] point Groups

& Point Clouds

& Surfaces

gnments

Prospector

Centerline Alignments
Test

H = Superelevation Views
=) Profiles

5

Profile Views

Sample Line Groups
Test2

-2 Offset Alignments

4| Curb Return Alignments

-5 Rail Alignments

"3 Miscellaneous Alignments
./ Feature Lines

al Wi‘ »
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Profiles & Profile Views

Introduction
Use the profile view grid to display one or more profiles for a horizontal alignment.

When you create a profile view, you specify which existing profiles to display on the grid. Use these profiles as
a reference for drawing new layout profiles on the grid.

A profile view can include one or more related profiles, along with multiple data bands along the X-axis, above
or below the grid. Data bands annotate the profiles with stationing, elevation, horizontal geometry, and other
data that assists engineering analysis.

Key Points

e Asingle profile view is typically used to design and edit a profile. It displays the specified station range
of the corresponding alignment in a single profile view grid.

e Multiple profile views are useful for plotting shorter segments of a profile in individual profile view grids
of a consistent length and vertical scale.

e Stacked profile views are a collection of related profiles drawn in separate, vertically arranged profile
views. Typically, a centerline profile is contained in one profile view, and its left and right offsets are
drawn in profile views that are placed above and below the centerline profile view.

e A profile can be split within either a single or multiple profile view. This allows a profile view to display a
profile elevation range that is greater than the specified height of the profile view.

Create a Profile View

EXERCISE:

1. Use ProposeAlignments.dwg Necessary prerequisites for creating existing surface profiles are an
alignment and an existing surface. From the Home tab>Create Design panel, select the “Profile”
pull down bar, then “Create Surface Profile”. From the “Create Profile from Surface” dialog, select
the alignment and surface. Station limits can also be adjusted within this dialog. The surface can
also be sampled at offset distances from the selected alignment. When selections have been
completed, select “Add”, then “Draw in profile view".

The “Create Profile View" dialog appears.
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General Select alignment:
“2% Boulevard -

Profile view name:
Profile View Height <[Parent Alignment]> PROF VIEW {<[Next Counter(CP)]>)

Station Range

Profile Display Options Description:

Data Bands Profile view style:

b C_GRID [L-R] Majr_Minr_H100_25__V5_2-5, +

Profile Hatch Options I
Profile view layer:

HM-PROF-WVIEW

|:| Show offset profiles by vertically stacking profile views

Next > H Create Profile View H Cancel l[ Help

This presents a series of ordered dialogs that allow for the selection of profile view properties. The General dialog
appears, above. It provides for the selection of the alignment, profile name, profile view style, and stacking of
offset profiles.
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Profiles & Profile Views [MIEYA

2. The Station Range dialog allows for automatic or user specified settings of the profile view station
range.

General Station range

} Station Range Start:

(@) Automatic ~0+00.45" 61+43.72'

Frofile View Height

Frofile Display Options (") User specified range -0+00.45'
Pipe/Pressure Metwork

Data Bands

Profile Hatch Options

< Back ” MNext = H Create Profile View H Cancel
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Profiles & Profile Views [MEE]

3. The Profile View Height dialog offers similar options for the profile height as were available for the
station range. It also offers controls for split profile styles and settings.

General Profile view height
Minimum: Maximum:

Station Range (@) Automatic 157.66' 203.41'
} Profile View Height -
| User specified

Profile Display Options
Split profile view
Pipe/Pressure Network
Data Bands [ C_GRID [L-R] Majr_Minr_H100_ Exact station

Profile Hatch Options i, C_GRID [L-R] Majr_Minr_H100_ Exact elevation

& C_GRID [L-R] Majr_Minr_H100_

< Back “ Next = H Create Profile View H Cancel ]’ Help
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Profiles & Profile Views

4. The Profile Display Options dialog provides control over the display of the profiles.

General
Station Range
Profile Views Height

} Profile Display Options

Pipe/Pressure Network

Data Bands

Profile Hatch Options

Specify profile display options:

Name Draw Clip Grid ~ Split At Description Type Data Sou... Offset Update M... L

Surface ... | ® ® M HQ 0.00' Dynamic

< Back ” Mext = ]I Create Profile View ll Cancel ]l Help

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Profiles & Profile Views
5. The Data Bands dialog provides control over the location and style of the data bands displayed.

155

Select band set:
Station Range

75 C_BAND_STA_Ex|Pr_Maijr_Minr_BELOW (USACE) +

Le

Profile View Height

Profile Display Option

.’i“. Some of the data bands need to be associated with appropriate data sources (such as profiles,
i sample lines groups or materials). Please select them below.

List of bands

Location:
} Data Bands

Bottomn of profile view

Profile Hatch Options

Set band properties:

Band Type

Style Profilel Profile2
Profile Data

Alignment Geometry Points
C_GRID_STA_I3 Surface Boulev... Surface Boulev... Boulevard

=

< Back ” Next = H Create Profile View H Cancel ll

Help

6. The Profile Hatch Option provides control over hatching of cut, fill, and volumes between multiple
surfaces in the profile view.

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Profiles & Profile Views [EMEYS)

s Cut Area: X
Hatch Area Profile Shape Style
Station Range
By

Profile View Height

Profile Display Options Fill Area:

Data Bands

Multiple boundaries:

} Profile Hatch Options

From criteria:

Import...

Hext = Create Profile View H Cancel l [ Help

7. Once all settings have been made, select “"Create Profile View” and pick a point in the Drawing
Window that corresponds to the lower left corner of the Profile view. The profile view is created.
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Profiles & Profile Views YA

R

i B sin
B Catctments
# 51 pipe Netwesks
T Prevsure Netwarks
W conmicors
iR Adsermiblies
& Intersections
i 5 Survey
18] View Frame Groups
O Profiles
# Points
i1 Poind Groups

& Poant Clouds
¥ (% Surfaces

EOEN ¥~ Type o commond =

moDEL | Bl i

Create a Proposed Profile

EXERCISE:

1. To create a proposed or layout profile, select the “Profile Creation Tools” pull down bar from the
Home tab>Create Design panel>Profile pull down bar. Then, select the profile view in which to
design the proposed profile. The “Create Profile — Draw New" dialog appears. This dialog provides
options for naming the profile, adding a description, and selecting the profile and label set styles.
Use Profiles.dwg
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Profiles & Profile Views [t

™ Boulevard
Harma:
<[Profle Typej> <[Abgnment Heme]>

B Desorpten:

General | Duagn Crtana

- Feahse Lines i e
& Sites rp G_PROF + (USACE) » |MBim| (M
Profi taper:
T Pressure Networia PR g
W Corridors Frofie isbal set
il Assemblies % _Empty_Label_Label_Se1 USACE) v BT

& intersections

Frame Groups
Y Profiles
4 Points
i 18 Point Groups
@& Point Clouds.
(& Surfaces

& A resee

2. Select OK when settings have been completed to display the “Profile Layout Tools” bar. This
provides tools for designing a profile, like the “Alignment Layout Tools.

o Feature Lines
# B sites
[ catchments
i ] Pipe Networks
Y Pressure Networis
W comdors
i hasemblies
@ irersections
i 8 Survey
il View Frame Groups
[ Proifiles
4 Points
i 1 Paint Groups
@ Point Clouds
3 € Surfaces

i~ Type a to

LUVERE * -
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Profiles & Profile Views

3. Additionally, Osnaps and Transparent Tools can be used in laying out a proposed profile.

Profile Layout Tools - Layout Boulevard (4)

EBawww a4 v s % &

Current command: Draw Tangents with Curves PVI based

4. Proposed profiles can be edited by selecting them and using grips or options available from the
contextual Ribbon, like alignments.

PR 7ive s amvon o pheme

3 (5 Surfaces

The "Geometry Editor” provides access to the “Profile Layout Tools” bar for editing profiles.
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Corridors

Corridors

Toolspace, Right Click the drawing name (at the top the view window) and select “Edit Drawing Settings” to open
the Drawing Settings dialog

Usits e Zore | Transloemation | Dbye Layers | Abbrevistions | Amsnt Sessngs |

Dravwing unis: Imperial 1o Metric converson;
Vst v (15 Surey Foo(35.37 lnches per Mater)
Arguine uedts: | Senie sbjrets wsarted Srom sthar Srmangs
Degrees = 756t AutoCad verisbles to masch
Zone
Cotageriny 1o Datum, Na Projecon
suralabiy cosedinaly Spems:

‘Sebected opronete s code:
Descripticn:
o Detum, Mo Projection

ture

Ere Network
e Pipe

ting

R A vesoe @ e 4%
B oad

On the Units and Zone tab, set the coordinate system.

Units and Zone lTransFormatlon ml}b]ect Layers H|Abbrewat|ons H‘Amb\ent Settings "

Drawing units: Imperial to Metric conversion:
US Survey Foot(39.37 Inches per Meter)

Angular units: []Scale objects inserted from other drawings Customn scale:

[ set AutoCAD variables to match 50

Zone

Categories: USA, Mississippi

Available coordinate systems:

NADS3 Mississippi State Planes, West Zone, US Foot

Selected coordinate system code: MS83-WF

Description:

NADS3 Mississippi State Planes, West Zone, US Foot

Prajection:
™

oK ] [ Cancel ] [ Apply
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Corridors

If the Working Folder has not been set, from the Manage tab>Data Shortcuts pane select “Set Working Folder”
and use the "Browse for Folder” dialog to select the Working Folder.

([
User

Interface

= [ Open Drawings
= [ Drawing2
4 Points
] Paint Groups
& paint Clouds
() Surfaces
15 Alignments
A Feature Lines =

Note: The working Folder is the directory that contains the project folders.

From the Manage tab>Data Shortcuts pane select “Set Shortcuts Folder” to open the “Set Data Shortcuts Folder”
dialog and set the current project.

Folder u Synchronize Refere
Data Shartcuts =

Drawing2* +

=3 Open Drawings
=[5 Drawing2
< Points
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Corridors MY

Magar Virw

3 Open Drawings
) L = Descrigtion
4 Points
44 Point Geoups
& paint Clouds

3 B Sites
B Catchments
i i Pipe Networks

[0
_AeccSetShortcutsfo -
1der

Name
ERDL Progect Example
TestProject

E Carchments

# 71 pive Networks
T Pressure Networks
| comdors

i i Assemblies

L
_ReccSetShorteutsfo
1der

MODEL LA™

New drawings can be created and associated with a project by Right Clicking the “Data Shortcuts” folder in the
Prospector tab of Toolspace and selecting “Associate Project to Current Drawing”. This brings up the “Associate
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Corridors [EMESE]

Project to Current Drawing” dialog, which allows for the selection of any project within the Working Folder, which
is displayed at the top of the dialog.

B Posnt Clouds
7 Surfaces

# T Alignmeents
o Festure Lines

Data Shortcuts were created by selecting the “Create Data Shortcuts” icon in the Data Shortcuts pane of the
Manage tab, as indicated in the Project Set Up section. Data References are created by Right Clicking the object
under the Data Shortcut area of Prospector and Selecting “Create Reference. The Create <selected object>
Reference dialog appears allowing adjustment to some of the data referenced objects settings. Selecting OK
creates a data reference of the object within the new drawing. You usually need to zoom to the newly created
data reference.

To develop corridors, you will need to create Data References in the new drawing for the existing surface, as well
as all required alignments and profiles. Additional geometry information is also usually required. This
information is used to control corridor transitions and establish additional baselines. The existing surface can be
set to "No Display” to improve visibility.
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Corridors MK

¥ Typeakeywora o phrase
Home  Insert  Annotate M Analyze  View Manage put  Survey  Autodesk 360 Help Add-ins ExpressTools Featured Apps  BIM 350 |Geolocation

¢ - € . M

Edit  Reorient Remove Mak _ MapOft
Location  Marker Location Position y

Location Tools. Online Map
Sta Baseline_and_Alignments +
TOOLSPACE [T opl[20 Waekrome]

Fww YN

Prospector

ses

e O B e

o R

Shest1ANSI'D! Annotations ANSID' + b KA =50 B <+l = 20 % L ol;=

- g 326AM
9 o % ® u £~ 23/2018 he

Alternately, the existing surface can be displayed using a “Border Only” style to allow analysis of corridor
daylighting issues.

PN 32|~ Type a

MODEL | iif
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Corridors MEE)

Corridor Assemblies are created by selecting the "Assembly” pull-down and the “Create Assembly” command,

which brings up the “Create Assembly” dialog.
= = = L} Civil 3D Autodesk AutoCAL Civil 5L

Home Insert Annotate Modify Analyze View Manage Output Survey  Autodes

° Alignment ~ == Intersections ~ Lt

= Import Survey Data «A Parcel ~
+ 7 Feature Line ~ \4" Profile ~ %% Assembly -

<r Points ~

v Surfaces = £ Grading ~ %% Corridor 31 Pipe Network ~ g Section Vig

Create Ground Data « Create Design « Profile & Sectio

Corridors*
J-imopir
[

&rtive Drawinn View
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Corridors K8

Profile & Section Views

A Create Assembly

MName:
lssY (<[Next Counter({CP)]=)

Description:

Assembly Type:
Other

Assembly style:
g G_MNPLT_Assembly (US) ~

Code set style:
wl G_CORR_Simple (USAC ~

Assembly layer:

HM-ASSY

The assembly name, description, and style properties can be preselected in this dialog. Select OK, when these
options have been completed, you are directed to place the assembly marker or baseline in the drawing.
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Corridors Y

IS
u
1

Command : _AeccCr‘ea‘EéASE.embly

(1 T

X &%~ CREATEASSEMBLY Specify assembly baseline location:

MODEL | #ff

Clicking on a clear location in the drawing places the marker and zooms in so that subassemblies can be placed.

BEl~ Type a command

Assemblies are created by adding Subassembilies to this marker, working from the center out, usually beginning
on the right side. The marker denotes the point on the Assembly that will attach to the Profile Grade Line (PGL).
Corridors are created by connecting appropriate Assemblies along Corridor Regions at specified frequency
intervals. Assemblies are very similar to typical sections developed for many roadway project plans.
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Corridors

EL.11.84
OFF . 8500

/ OFF. -66.00

o
=

OFF. 6500

Most projects require numerous Assemblies utilized in multiple regions to achieve the intended design.

A Corridor is created by selecting the Corridor pull-down on the Create Design pane of the Home tab.

/\ AUTODESK. |||

. ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner

168




Corridors [MEE]

& v =~ LIcivil 3D Autodesk AutoCAl

Home Insert Annotate Modify  Analyze View Manage Output Survey  Autodesk 3
2 Import Survey Data < Parcel - * Alignment ~ =% Intersections * g’

< Points ~ ++ Feature Line ~ g Profile ~ 3% Assembly ~
Toolspace

F A% Surfaces ~ @ Grading ~ W' Corridor Y1 Pipe Network = g» S

Palettes Create Ground Data « Create Design = Profile

Corridors*

TOOLSPACE

This brings up a dialog very similar to other Civil 3D Object dialogs. This provides for the creation of a Corridor
name and description. It also allows the style, alignment, profile, assembly, and surface to be set.
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Corridors ML

| Create Corridor

Name:

| |FORR (<[Next Counter(CF)]>)

Description:

Corridor style:

B G_NPLT _Corridor (USAC ~| B ¥ B

Corridor layer:

| HM-CORR

Alignment:

|”'.'J- Boulevard

Profile:

|_ Layout Boulevard (2)

Assembly:

| “none:

The <None> selection creates an empty

corridor. Regions, assemblies, and targets
can be added later.

Target Surface:

<none=

Help

Checking the “Set baseline and region parameters” box opens a dialog for making these settings.
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Corridors ENAl

# Create Corridor X
B name:
| CORR (<[Next Counter(CP)]>) | [
Description:
Corridor style:

[P G_NPLT_Corridor (USAC ~| [/~ B

Corridor layer:

[ Hv-corR iE
Alignment:
"_Tf Boulevard vl i
i
Profile:
i [+ LayoutBoulevard (2) \/l [
Assembly:
i <none> \/| it

The <None> selection creates an empty
corridor. Regions, assemblies, and targets
I can be added later.

Target Surface:

<none>

et baseline and region parameters

A Baseline and Region Parameters - CORR (4)

- l Add Baseline Set all Frequencies Set all Targets

Name Alignm...  Profile Assembly Start St.. End Sta.. Freguen.. Target Overrides
im” BL - Bo.. Boulevard Layout B... -0+0045 61+43.72° [=] [==]

! | Select region from drawing Lock Regions To: Geometry Locking

Cancel Apply

From this dialog, or the Parameters tab of the Corridor Properties dialog, regions can be created and managed.
Alignments, profiles, and assemblies can be set.
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Corridors

iy Comidor Properties - Fire Lane 4
Informatian  Paramatecs |Codes | Faature Linas | Surfaces | ioundarias | Slops Pattarns |
T | B[CD Add Baseln Set all Frequencies Set o Targels
Mame g@ @ Start Station End Station Frequency Target Overrices
" #m" [FBL - Fire Lane - (5) e Lane Layout Fire Lane (6) 0+00.00° 3+1567 B |=]
= &" [FIRG - Fire Lane - (- Fire Lane 0+00.00° i 3+1561 “i 5,000 = H =
! | Select region from drowing Lock Regens To: | Geometry Locking o
f
i | mwr | e
=

Stations, frequency, and targets can also be set.

& Coridor Properties - Fire Lane
Information  Farameters |Codes | Feature Lines | Surfaces | Boundaries | Slope Patiers |
FeiEel (B0 Add Easehne set all Frequencics. St all Targets
Name Alignment Profile _ Assembly @@ Owerrides
Fire Lane Layout Fire Lane (G} +00 +190 [y =
Fire Lane 0+00.00' T 3+1561 T 5.000' = H =

= dn" [2] BL- Fire Lane - (6}
| &" EIRG- Fire Lane - (.

Lotk Regeons To: Geomatry Locking

| | Select region from drawing

[

| Co ] o o W
- l
Prin

This dialog can get somewhat involved for complex Corridors.
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% Corridor Properties - Boulevard
Information. Parameters |Cades | Feature ines | Surfaces | Boundanies | Sicpe Pattams.
E g =20 Add Rasaling Sat all Frequancies 5ot all Targats
Narne Alignment Profile Assembly Start Station End Station Frequency Target Overrides
—ela® [F]BL - Boulevard - (7)  Boulevard Layout Boulevard (2) -0+00.45" 61+4372 = | =

@&" [ERG - Bivd, - Begin.. Bivd. - Begin Tapers 2247351 ; 2249857 = =
@" ERG - Blvd, - Taper... Bivel - Taper 1o Bull N_. 22+98.97" I 23+0044° = =]
" EIRG - Bivd, - Bull - Blvd. - Bull Nose Full . 2340047 = =

- @" EIRG - Blvd. - Full 5. Biv. - Full Section 23+0447 = = =
&" FIRG- Blvd. - Bull Blvd. - Bull Nose Full - 24+61.96 o = =
" [FRG - Blvd, - No M_ Bivel - No Median Ful_ 24+68.69 =] B =
&" EIRG - Bivd, - No M.. Bivd, - Mo Median No.. 25+04.87 - = =
&" [ZIRG - Blvd, - No M. Bive, - No Median Ful. 26+36.03° =] = =
@" FIRG - Bivd. - Bull Bivd. - Bull Nose Full . 27+31.76 = = =
&" [EIRG - Bivd. - Full 5.. Bivd. - Full Section 2748022 = = =

1 " [FRG - Blvd, - Full 5. Bived. - Full Section N..  29+40.89 =] =
&" [ERG - Blvd, - Bull . Bived, - Bull Nose No .. 29+63.41° =] =
@" [ RG - Blvd, - No M Blves, - No Median No.. 29+58.91° = ] =]

9 &" EIRG - Blvd. - Bull Bivd. - Bull Nose No .. 30+3264' = = =

" &" () RG - Bivd. - Bull - Bivel - Bull Nose No S 30+35.52 = = =

| &" EIRG - Blvd. - Full 5. Bivd. - Full Section N.. - 30+38.14' — =

g " [ REG - Bivd, - Bull _ Bivet. - Bull Note No 5. 31+30.11° =] =
&" [RG - Blvd, - Bull Bivd. - Bull Nose No .. 31+31.70 |

A " [EIRG - Blvd. - No M_. Blvet, - No Median No. 31+3567 = =

k| &" FIRG - Blvd. - Bull Bivd. - Bull Nose No . 3148260 - =

q @" [EIRG - Blvd, - Full 5. Blved. - Full Section N 31+BA.100 = =

’j &" EIRG - Blvd, - Full 5. Bivd. - Full Section 3241620 - =

5

"

38 || Select region from drawing Lock Regians Te: | Gaematry Locking 7

'

| oK Cancel Apply. Help

[ -

w...  Pro

Below is an example of the frequency dialog. It provides several methods of setting frequency parameters.

erns |
iy Frequency to Apply Assemiblies f e
| [ eropery e
levird (21| | & corridor Iformation
£ Algrment
Al tangants 10.000"
Along curves ALan increrment
Curve increrment 10,000
along sprals 10.000"
A sligermant guometry poists Mo
At supseslevneion erttienl paints No
7 Profie
Along profike curves 10.000°
At profike geometry poinks o
At highyiow peints ]
£ Offset Target

AL offsat Earget qeometry ponts  Yes
Adgacent o offset taeget atiend | Yas

Alorey effat Larget curves AL an ncremant
Curve incrémmnt 10.000°
X

Stabion Duseripton

[

Target mapping is set in the dialog, below. It allows point targets on select subassemblies to be assigned to
target alignments, baselines, and profiles in order to control width, slope, and transitions.
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Corridors MWL

Add Baseline | | Set all Frequenci
Target
~— | | Target Mapping X =
- Corridor name: m-
| =
=
Assembly name: Start Station: End Station: |:|—
Blvd. - Begin Tapers 22+73.51 22+98.97 —
(6. - segin Top K I | =
Target Object Name Subassembly Assembly Group =)
= Surfaces «<Click here to set all = =
- Target Surface P HQ DaylightMaxWidth Right =
- Target Surface fuHQ DaylightMaxWidth Left =
= Width or Offset Targets =
- Width Alignment <Naonex> LaneSuperelevationA.. Right =
- Target Alignment <Nonex> DaylightMaxWidth Right =
- Width Alignment <Naone> LaneSuperelevationA.. Left =
- Target Alignment <Nonex> DaylightMaxWidth Left =
=- Slope or Elevation Targets =
- Qutside Elevation Profile  <Nonex LaneSuperelevationA.. Right =
- Qutside Elevation Profile  <None= LaneSuperelevationA.. Left =
|:|—
I=|—
I:|—
|:|—
I:|—
0K | | Cancel | | Help | d
A
OK
File name | version: usace draft training content v2_jonathan.docx a AUTODESK. |||
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Intersections

Intersections can be created using an Intersection Creation Wizard, or manually. The complex nature of the
median geometry along the Boulevard Corridor made Manual Intersection creation necessary.

ERe s e

Home  Insert e Vel elp Add eat Geolocation
EX @ W [simscnsine/ban 4 parcel - * Rlignment * 5 ’ e )
. 27 Feature Line = a4" Profile = " Ass - o5 - m o« ®copy Mk Mimor @ Filet = A

Paste
1 - W stetch @l Scale RE Amay - JE  Properties S =
Clipboard

TOOLSPACE ne] | 1 f -0 %

Actve Drawing Views

= [ Corridors
< Points

i @11 Point Groups
@ Point Clouds
| % Surfaces

N
1)
8

(3

i 372 Alignments

i ") Feature Lines
) sites

= Catchments

i Pipe Networks

| -39 pressure Networks
= N Corridors
o " Fire Lane

" Bull Nose 1
@ I" Bull Nose 2
# 0" Bull Nosze 3
0" BulNese s
=" Bull Noses
=" Bul Nose 6
=MW" Bull Nose 7
=MW" vip Drop-off "

BB Accoibiia

Name Alignme.. Proj
=" BL-Boul Boulevard Layc)

< >

MODEL | i L v LA =20~ @ ~4+ % = 420 LE A=

Additionally, the development of median bull noses and a section of median, which is offset from the alignment
centerline, made it necessary to create separate corridors for these portions of the design.

TOOLSPACE

e Drawing View g
g

[ Corridors ~ I
4 Points £

# 1¥ Point Groups
3 Paint Clouds
! Surfaces
i "3 Alignments
./ Feature lines
8 Sites
2 Catchments
-3 Pipe Netwarks
1 Pressure Networks
W comigars
# " Fire Lane
Bull Nose 1
Bull Nose 2
Bull Nosze 3
Bull Mose 4
Bull Nose 5
Budl Nose &
Bull Nose 7
VIP Drop-Off

+im Assemblies
-

EEEEEEEEY

Name Alignme.. Profile Frequ.. Target
=" BL - Bou Boulevard Layout Bou =) =

)
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Intersections

Separate top surfaces were created for each corridor and merged into a composite surface. The VIP Corridor

was similarly merged into this surface.

- B 3 -

]
-

Home Insert Annotate Modify Analyze View Manage

=a "

Toolspace

Palettes = Create Ground Data + Create Design «

Start Corridors®
TOOLSPACE
®
Active Drawing View
=+ Corridors
< Points
ik point Groups

~@ Point Clouds
=&

Prospector

H-‘%"  Bull Nose 1

£

[E

[t

%" Bull Nose 2
(" Bull Nose 3
%" Bull Nose 4
(8" Bull Nose 5
#-¢%8" Bull Nose 6
(9" Bull Nose 7
#¢y"  Fire Lane Surface
H-5"5 HQ

@#-¢a"”  SURF VIP Drop-Off 15
7% Alignments

_/ Feature Lines

-8 Sites

T Catchments

B-5Y Pipe Networks

I Pressure Networks

el N - 2
—
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A" Fire Lane
A" Boulevar

B/ Rl Nacy

Autodesk AutoCAD Civil 3D 2016
< Points ~ 1_.+ Feature Line ~ hs' Profile ~

& Yy " Import Survey Data w4 Parcel ~ * Alignment ~ -

#7 Surfaces ~ &" Grading ~ %" Corridor

Profile & Section Views

. T
Corridors.dwg ¥ Type a keyword or phrase

ss Tools  Featured Apps BIM 360  Geolocatig
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Intersections INNAA

Transitional profiles were developed to facilitate the creation of median bull noses.

Profile View of Bull Nose 5

STATION

m
o
1
*
=
o

This allowed for the use of the roadway corridor top surface to be used in the development of the transitional
profiles controlling the bull nose corridors.
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Intersections

Similar transitional profiles were developed and used to manually create the VIP intersection Corridors.

Profile View of VP Drop-Off North Intersection NE Curb

ATATION

Profile View of VIP Drop-Off Morth Intersection SE Curb

ATATION

Here the required top surface elevations were developed using spot elevation annotation at appropriate corridor
top surface locations.
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> Tuns A Foammand

Proposed transitional profiles were then manually adjusted using the Profile Creation Tools.
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Composite Surface

Composite Surface

A total FG composite surface was created in a separate drawing by pasting the composite Boulevard Corridor
top surface to the "HQ" existing surface.

=T
Home
l'\‘;‘;!

&
=]

Toolspace

Palettes +

rt

[ o
Insert  Annotate Mo
= Import Survey Data
< Points ~

# Surfaces ~

Create Ground Data v

CompositeSurface

- QCiw 3

Analy

<& Parcel ~

=
-5

View Manage

* Alignment ~ *

* 4 A g
- Feature Line - kg Profile ~

&" Grading ~

" Corridor

Create Design «

Output

Autodesk AutoCAD Civil 3D 2016

Survey
Intersections ~
4% Assembly ~

J1 Pipe Network ~

Autodesk 3

Help A
Ls* Profile View -

—3 Sample Lines

M Section Views ~

Profile & Section Views

L

CompositeSurface.dwg

s Express Tools
- j’

- & - @ - W Stetch @l Scale

Draw +

Featured Apps

-
+5* Move

T Type a keyword or phrase
BIM 3 Geolocation
() Rotate + Trim - _Z
A\ Miror ‘@ Fillet - 4#¥
:: Array ~

Madify «

TOOLSPACE

[=

Active Drawing View

=3 CompositeSurface 2
< Points
&K Point Groups
@ Point Clouds
% Surfaces
" » Boulevard Compoasite
E-(% FG Composite Surface
21 Masks
5 Watersheds
E-¢% Definition
% Boundaries

Prospector

=

% Breaklines

& Contours

(3 DEM Files

i) Drawing Objects
£ [Edits

41 Point Files

ke point Groups

4% Point Survey Queries
& Figure Survey Queries

Edits Description

(' Paste Add surface HQ
(> Paste Add surface Boulevar
~——

YOEN 55~ Type a command -

moDeL | fiif i~ -

~N
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XML Surface Import

XML Surface Import

Open a new drawing using the USACE template.

CAD Standards

Lookin [}, Template - & B @ X B vews ~ Toos

»| | Name
AutoCAD Template
Map Book Templates
J. Plan Production
PTWTemplates
). SheetSets
(& _AutoCAD Civil 3D (Imperial) NCS.dwt
(& _AutoCAD Civil 30 (Metric) NCSdwt
(& Banning Civil 3D Template.dwt
&) Banning Civil 3D Template-stb.dwt
(& onio DOT dmperial)_2016.dwt
(&) USACE Civil 30 2016 Template v3.Ldwt

Fiename:  USACE Gvi30 2016 Template v3 1.dwt

Filesofype: | Crawing Template (* duf)

2 E o™ B Wi EN

From the Settings tab of Toolspace, Right Click the drawing name (at the top the view window) and select “Edit
Drawing Settings” to open the Drawing Settings dialog
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XML Surface Import

Usits e Zore | Transloemation | Dbye Layers | Abbrevistions | Amsnt Sessngs |

Dravwing unis: Imgeial o Metric converson:
Fast = |1 Survey Foot{39.37 Inches par Mater)
Anguine unas: | Senle cbjects irsarted fiom sthar drmangs
Degrees - ‘Set AutnCAD warisbies tn masch
Zone
Conegerun: o Dstun, e Profecees
Auslabiy coordmale wyitams:

‘Sebected opronete s code:

Descripticn:
o Detum, Mo Projection

Structure

Ere Network
e Pipe
g

£ A =S @ x4 B0 e 4
B oad

On the Units and Zone tab, set the coordinate system.

Units and Zone lTransFormatinn ml)bjecr Layers H|Abbrewations H‘Amb\ent Settings "

Drawing units: Imperial to Metric conversion:
US Survey Foot(39.37 Inches per Meter)

Angular units: [ Scale objects inserted from other drawings Custom scale:

|| set AutoCAD variables to match 50

Zone

Categories: USA, Mississippi

Available coordinate systems:

NADS3 Mississippi State Flanes, West Zone, US Foot

Selected coordinate system code: MS83-WF

Description:

NADS3 Mississippi State Planes, West Zone, US Foot

Projection:
™

oK I [ Cancel I [ Apply I [ Help

From the Insert tab>Import pane select LandXML to open the “Import LandXML" dialog.
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XML Surface Import

Mo - % B @& X B Vew * Tooh ¥

Name : Date modified Type

SavedWorkDrawings ’: X File fald
HEADQUARTERS xmi Elrs 2 PM XML Do

Alignments Site: Alignments Site:

B <None> B} <None> - Edit LandXML Settings...

Parcels Site: Parcels Site:

B site

=] Units (1) =
Imperial angularUnit:decimal degrees areaUnit:squareFoot diameterUnit !
roject name:k:\SURVEY\1025 USACE\102511.01 VICKSBURG\dwg\HEADQ!
pplication desc:Civil 3D manufacturer:Autodesk, Inc. manufacturerURL:wow
gPoints name:HQ (6991}
gPoints name:HQ 2 (642)
CgPoints name:HQ3 (36)
Surfaces (1)

Units (1)
Imperial angularUnit:decimal degrees areaUnit:squareFoot diameterlnit
Project name:K:\SURVEY\1025 USACE\102511.01 VICKSBURG\dwg\HEADQ|
Application desc:Civil 3D manufacturer:Autodesk, Inc. manufacturerURL:wwny
CgPoints name:HQ (6991)
CgPoints name:HQ 2 (642)
CgPoints name:HQ3 (36)
Surfaces (1)

w0
w0
w0

o [ ][ e

The “"Import LandXML" dialog allows you to select sites, edit settings, and control what data is imported. For
example, the points in this XML file can be omitted. Select OK and the XML surface is imported into the Drawing.
The drawing can be associated to a Civil 3D project and saved to an appropriate file name, as required.
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XML Surface Import JREE]

(B Ti0e a keywordor phrase

260 ns  Fé

5 Land Desktop 89 Storm S g ™ C - B Underlsy Layers L3 B& = UpdateFiel
5 13 N

2 import Sun

Performance pDOT  Ex

SErammieE Vant = % OLE Obje
Insert Attach Clip Frames v AlRHask Avack Figi: 02 OUs Comect

\blies ¥ Edit Attribut pto U s @ Hy

Tnsert  Edit

m File & Imp
Infraie 5 t Foint Cloud Data n  Connection
Drawing5* +
[=NTepli2D

Lom B

&7 General
= 4 Point

i @ Point Cloud
B Surface

= Grading

= Alignment
i profile
i Profile View

158 Superelevation View
F3 Cant View
1 sample Line
I Section
B Section View
2 Mass Haul Line
By Mass Haul View
B Catchment
= ) Pipe Network
16 Pipe
7 @ Structure
-7 Pressure Network
i # Pressure Pipe

MODEL
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Cross Sections & Sample Lines S

Cross Sections & Sample Lines

Creating Cross Sections in Civil 3D is accomplished in 2 phases:

1. Creating Sample Lines: physical on-screen line on baseline.
2. Creating Section Views: plotted grid with linework.

Working with Sample Lines

Like Alignments, Sample Lines are the 2D linework shown in plan view. Sample Lines host the data that will be
in the Section Views (grids) and sever as the basis for Sectional Volumes (computing materials). Sample Lines
recognize:

e Surfaces (in drawing or via xref)

e Corridors (in drawing or xref)

e Pipe Networks (only in drawing)
Sample Lines only need an Alignment present in drawing to be created (it is possible to create empty grids).
Typically, they are perpendicular to baseline station, but can be crated skewed or graphically edited. Sample
Lines there have five options for creating:

A By rage of stations: most common option. It's followed by a dialog box to set parameters
£ At a Station: default option, users can type in station value or pick location on screen.
W From corridors stations: Opens dialog box to set parameters.

T Pick points on screen: pick single or multiple points on screen.

It Select existing polylines: will crates sample lines from existing polylines.

Sample Line Tools

| on]> (<[Next Counter(CP)]>) | G 5 | |[*]SLG-3 ~] [H[=] | L[]

Current method: By stations PN e e By range of stations...

A0 At a Station
N From corridor stations
Iz Pick points on screen
-~} Select existing polylines
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Cross Sections & Sample Lines

Sample Line Properties

Each Sample line can be edited individually and has its own set of properties for edits

e Tabular: Adjust Name, Style, Data included in Sample Line
* Graphical: Use Grips to adjust location and length of Sample Line

s s~ Ak

Sample Line Group Edit Sample

Properties  Properties Sample Line More Sources

Modify

A Sample Line Properties - SL-2 @I@u

|Informat|on I|SampLe Line Data | Sections ISectlon Views I

Offsets Elevations
Name Description Type Data Sou... Update M... Layer Style

Left Right Minimum  M...
SIG-1- ... I EG Dynamic ~ C-ROAD-... Standard -30.0000' 30.0000' 638.261' 640.
SLG-1- ... B Corridor -...Dynamic ~ C-ROAD-... All Codes -111.9940' 30.0000' 622.080' G47.
SLG-1- ... + Corridor -...Dynamic ~ C-ROAD-... Standard -30.0000' 30.0000' 623.124' 627.
SLG-1- ... + Corridor -...Dynamic ~ C-ROAD-... Standard -30.0000' 30.0000' 623.124' 626.
SLG-1- ... + Corridor -...Dynamic ~ C-ROAD-... Standard -30.0000' 30.0000' 627.674' 627.
SLG-1- ... + Corridor -...Dynamic ~ C-ROAD-... Standard -20.0000' 20.0000' 626.486' 627.

Sample Line Group Properties

Group Properties allow you to adjust settings for all Sample Lines at once

e Modify style

e Left/Right Offsets

e Sampled data included
e Materials List (volumes)

s a -/ Ak
Sample Line Group Edit Sample
Properties  Properties Sample Line More Sources

Maodify

A Sample Line Group Properties - SLG-1

Information | Sample Lines ISechons I Section Views I‘Materiat List

To edit multiple sample lines, use SHIFT/CTRL keys to select multiple rows and click on a cell within
selection to modify.

Edit Group Labels... I

Sample lines:

No. Name Station Layer Style Left Offset Right Offset  Description |
SL-1 0+00.00 C-ROAD-SAMP Road Sampl... 30.0000' 30.0000 F
sL-2 0+25.00 C-ROAD-SAMP Road Sampl... 30.0000' 30.0000
5L-3 0+50.00 C-ROAD-SAMP Road Sampl... 30.0000' 30.0000
SL-4 0+75.00 C-ROAD-SAMP Road Sampl... 30.0000' 30.0000
SL-5 1+00.00 C-ROAD-SAMP Road Sampl... 30.0000" 30.0000'

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Cross Sections & Sample Lines

Section View Styles

Section View styles work very much like Profile View styles. Section Views styles control spacing, interval and
vertical exaggeration and layers.

|;| Section View

CE> Section View Styles

- {8 C_GIRD_Majr_Only_H5_V2_x1 (USACE)

~{®"” C_GIRD_Majr_Only_H10_V10_x1 (USACE)
- T C_GIRD_Majr_Only_H100_V10_x2 (USACE)

- (T C_GRID_Majr_Minr_H10|5_V10|5_x1 (USACE)
- (B C_GRID_Majr_Minr_H20]10_V2|1_x2 (USACE)
- (T C_GRID_Majr_Minr_H50|5_V10|2-5_x2 (USACE)

Group Plot Styles

Control how Section Views are spaced out and position when created. There is a single style created:
C_GRID_Plot Style (USACE)

# Group Plot Style - C_GRID_Plot_Style (USACE) A Group Plot Style - C_GRID_Plot_Style (USACE) m} X
Information iArray WPIotArea ‘D\splay ‘ Summary ] Information ‘Array EP\otArea le\sp\ay } summary ‘
Plot rules Preview Plot area grid details Preview
@By rows OBy columns Horizontal major:  Horizontal minor:
SIELcoen: Vertical major: Vertical minor:
Upper Left ~
Align section views about:
Centerline ~
Gap between successive pages
Cell sizes:
Gap:
Uniform per row or column ~
Space between adjacent section views
Column:
Row:
Cancel Apply Help. Cancel Apply Help
/\ AUTODESK. |||
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Cross Sections & Sample Lines

EXERCISE: Creating Sample Lines

This section will begin by creating a new drawing and base drawings will be inserted as External References
(Xrefs). Civil 3D can leverage some design data (Corridors & Surfaces) from base AutoCAD Xrefs to show data in
cross sections. The base Alignment that will host cross section data will be brought in via Data References (Drefs)
as data shortcuts. Additionally, Strom and Sewer Pipe Networks will be pulled in via Drefs.

1.
2.

&

Start a new drawing > use USACE Civil 3D 2016 Template v3.1.dwt
Start by setting the coordinate system. From TOOLSPACE palette > Settings Tab > right click on drawing
name > Edit Drawing Settings...
From the Units and Zone tab > Selected coordinate system code: MS83-WF
Save as > USACE Sections.dwg
Create two External References (xref) to:
e TopoBase.dwg
e Corridor.dwg

i Attach External Reference = % Artach Bxternal Reference =

bame | 1oooBase - Browse bama: | o nidors " [

Shew Detaila Cancel Helg Shew Details Cancel Helg

a. U Scale - unchecked

b. O insertion point — unchecked

c. O Specify On screen — unchecked

d. Reference Type: ® Overlay
From TOOLSPACE > Prospector tab > browse to Data Shortcut collection > right click select > Set
Working Folder...
From dialog box > Set path to class path: <Project Path Here>
Expand Alignments collection > expand Centerline Alignments > Right on Boulevard > select Create
Reference...

a. Accept the defaults

b. Click OK button
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Cross Sections & Sample Lines

TOOLSPACE - . Create Alignment Reference X
Source alignment:
Active Drawing View w ‘ta Boulevard
=" Alignments ~ E:. Site:
= : B o
= E; ienterllne Alignments & El<None>] [
- Create Reference.. 2
B Columbia Re = LEIEE
B Fire Lane Open Source Drawing... ‘ Boulevard | 50
% Missouri Roa Promote Description:
™% Ohio Remove
7 PROPOSED GRAVITY SEWER
[+ Proposed Gravity Sewer - Network 2 N o
ignmen’ e
573 VIP Drop Off Alanment =y
-3 Offset Alignments ‘ w C_ALGN_CL (USACE) \" _2MdBL.S
-4l Curb Return Alignments Alignment layer:
i Rail Alignments | HM-ALGN-Boulevard NE;
[#-72 Miscellaneous Alignments
—— Alignment label set:
-5 Pipe Networks -
¥ Pressure Networks " C_ALGN_PARALT Maj V‘ LAMAL.)
[E] View Frame Groups
? v Cancel Help
< >
9. Expand Pipe Networks collection > Right on Proposed Storm Group North > select Create

Reference...
a. Network parts list: C STRM_List (USACE)
b. Leave the other options as default
c. Click OK button
10. Expand Pipe Networks collection > Right on Proposed Storm Group South > select Create
Reference...
a. Network parts list: € STRM_List (USACE)
b. Leave the other options as default
c. Click OK button
11. Expand Pipe Networks collection > Right on PROPOSED GRAVITY SEWER > select Create Reference...
a. Network parts list: C SSWR_List (USACE)
b. Leave the other options as default
c. Click OK button
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Cross Sections & Sample Lines

A Create Pipe Network Reference X

Source pipe network:

A Create Pipe Network Reference X

Source pipe network:

A Create Pipe Network Reference ped

Source pipe network:

| Proposed Storm Group North

| Proposed Storm Group South

| PROFOSED GRAVITY SEWER

Network name:
| Proposed Storm Group North | [

Network description:

Network name:
| Proposed Storm Group South | oo

Network description:

Network name:
| PROPOSED GRAVITY SEWER | 0

Network description:

Metwork parts list:

MNetwork parts list:

Network parts list:

[E3C_STRV List (USACE) v] B[~ [Ec_STRM List USACE] v| B~ [ETc_Sswr_LisiUsace) V] | B[~
Layers... Layers... | Layers... |

[Joverride reference surface: Override reference surface: [J override reference surface:

<none> nd <none> {4 <none> T
[Joverride reference alignment: [Joverride reference alignment: [ override reference alignment:
| <none> ~ | [ | <none> ~ | 38 | <none> ~ | i
[Jinclude source labels [Jinclude source labels [Jinclude source Iabels
Structure label style: Structure label style: Structure label style:
| <none> v| Ii-"' [} | <none> v| i—|" L2 | <none> v| |i-|" |
Pipe label style: Pipe label style: Pipe label style:
| <none> v| B“' L | <none> v| i-|"' [} | <none> v| |E|"' )

Cancel Help Cancel Help Cancel Help

12. From Ribbon > Home tab > Profile & Section Views panel > Sample Lines button
PUTETETE TSR £ civil 3D - = Autodesk AutoCAD Civil 3D 2016  USACE_Sections_1.dwg

Home Insert Annotate Modify  Ana View Manage Output Survey odesk Help  Add-ins

® |mport Survey Data =) Parcel - ° Alignment ~ Intersections wt Profile View ~

<" Points ~ ;_f Feature Line ~ b Profile = 4 Assembly ~ Sample Lines

& Grading ~ 8% Corridor 31 Pipe Network ~ -

#ir Surfaces ~

- . Sample Lines
Palettes « Create Ground Data ~ Create Design . i . .
Creates sample lines and cuts sections at user specified stations

Drawing1* USACE Sections_1* + along an alignment

[~1Topl[2D Wireframe] [ CreateSampleLines

Press F1 for more help

13.  Select Boulevard Alignment from screen or press enter to select from screen
14. From Select data sourced widow > set Styles for Data Sources

Select data sources to sample:

Type Data Source Sample Style Section layer  Update Mode
-

&1 PROPOSED GRAVITY SEWER HM-FIFE-SEC... Dynamic

o

2 Proposed Storm Group Morth HM-PIPE-SEC... Dynamic

o

= Proposed Storm Group South HM-PIPE-SEC... Dynamic

pry

FEEEEREEE

o) HQ V_SECT_Existing (USACE) HM-SECT Dynamic
B Fire Lane C_CORR_Proposed (USACE) HM-CORR-SE... Dynamic
& Fire Lane Fire Lane Surface C_SECT_Design (USACE) HM-SECT Dynamic
B Boulevard C_CORR_Proposed (USACE)  HM-CORR-SE... Dynamic
;) Boulevard Boulevard Top Su... C_SECT_Design (USACE) HM-SECT Dynamic

15. From the Sample Line Tools dialog bar > Sample line creation method drop down button > select By
range of stations... button
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Cross Sections & Sample Lines -

Sample Line Tools

| on]> (<[Next Counter(CP]]>]| o B ||[MsLe3 v IE= A EI Az ,
Current method: By stations Alignment name: B¢ J
A, w At a Station

W From corridor stations

Iy Pick points on screen ‘
—i}  Select existing polylines

16. From Crate Sample Lines dialog box > Set dialog box values to match like below:

A Create Sample Lines - By Station Range *
Propery Value
2 General

B Station Range
From alignment start True

To alignment end True

B Left Swath Width

Snap to an alignment False
Width 50.000' @
B Right Swath Width
Snap to an alignment False
Width 50.000'
B Sampling Increments
Use Sampling Increments True
Increment Relative Ta Absolute Station
Increment Along Tangents 50.000'
Increment Along Curves 50.000'
Increment Along Spirals 50.000'
B Additional Sample Controls
AtRange Start False
AtRange End False

At Horizontal Geometry Points = False
At Superelevation Critical Sta... False

17.  Sample lines are created along centerline at specified interval. Command is still active to allow to create
more sample lines. Hit ENTER once to finish command, labels will then automatically appear.
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Cross Sections & Sample Lines JEHA

18. From the TOOLSPACE > Prospector tab > Alignments collection > Centerline Alignments collection
> Boulevard > Sample Line Groups collection > SLG-3 collection > review collections there

TOOLSPACE
s
Active Drawing View v E_‘
e Alignments = cﬁ_}
57 Centerline Alignments ,5_':—‘

E!--"_’-‘V = Boulevard
TS Superelevation Views
< Profiles
I\_ Profile Views
B[_ﬂ Sample Line Groups
-r S b
_%!-[_3] Sample Lines
E—Jl Sections
@ HQ
®-® Fire Lane
=B Boulevard L
®-®, Fire Lane Fire Lane Surface A
® #, Boulevard Boulevard Top Surface
® & PROPOSED GRAVITY SEWER
w3 Proposed Storm Group North
= 5 Proposed Storm Group South
~[7] section View Groups
~“7 Mass Haul Lines
~Pg Mass Haul Views
- B& Material Lists
-2 Offset Alignments
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Cross Sections & Sample Lines

EXERCISE: Creating Single Section View

With Sample Lines created, it is possible to create a single section view at any sampled station.

1. Open USACE_Sections_2.dwg
2. Select any Sample Line on screen > in this example line on station 27+00 is selected.

3.  From Contextual Ribbon > Launch Pad panel > Create Section View drop down > Create Section
View button

Hal- - QCiviI 3D Autodesk AutoCAD Civil 3D 2016 USACE_Sections_2.dwg [USACE Demo Project]
Home Insert Annotate Modify Analyze View Manage Output Survey = Sample Line: 27+00.00 (55) | Autodesk 360 Help  Add

‘ . E Properties [— ‘ " E—IE' Compute Materials
3 < k G

| 3 Object Viewer .

5 ) ~ . & Generate Volume Report
Edit  Add Sample Line  Group Edit Sample

Labels Table-s.v "a lsolate Objects Properties  Properties Sample Line More Sources = Section View A+ Create Mass Haul Diagram

Labels & Tables  General Tools Modify M"‘ Create Section View
Start D g~ USACE_Sections_2*

[+][Topl[2D Wireframe] | Create Section View

Creates a section view to display existing and proposed sections
for each sample line

a CreateSectionView

Press F1 for more help

4. Step through the wizard and Accept ALL defaults. From Create Section View dialog box > pick the
Create Section View button

AUTODESK. |||
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Cross Sections & Sample Lines [JEZ]

iy Create Section View - General ;- 4
» ot s Create Section View - Offset Range =
Ge| g Create Section View - Elevation Range s
B
of
a8 Get iy Create Section View - Section Display Options kS
Elgy
i} ol
s . G e Create Section View - Data Bands *
5 il
fal off
el i a Gunetal Selectband set
Dot ; |5 _No_Bands (USACE) ~| || (B
| &
Sy 1 oo (1) The section viewis) include data bands. Please selectthe source suface(s) for the data band
\3-" annotabon.
Zaction Digplay Options
List of bands
kD .
Locasion
Hotlom of sechon view e
| Beocxr=x=—x=1 |
Setband
| Band Type Siyle Surfacel Sifacel

| < Back st Criate Section View Canend Help

5. Pick point on right view port to insert Section View

6. Crated views can be tracked from within TOOLSPACE > Prospector tab > Alignments collection >
Centerline Alignments collection > Sample Line Groups collection > select Individual section views
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Cross Sections & Sample Lines JES

TOOLSPACE

Active Drawing View A

L‘—J‘? Alignments ~
E—ZI":? Centerline Alignments
55" o Boulevard
- Superelevation Views
[ Profiles
b Profile Views
B[—_ﬂ Sample Line Groups

= 5163

il[—ﬂ Sample Lines

: 4 Sections
BH Section View Groups
- w ]
“ Mass Haul Lines
By Mass Haul Views
Material Lists
- Offset Alignments

Prospector

Name Style Chang... Station Sample Lin.. 8
{#27+0000 (73) C_GIRD_Maj = 27+00.0( 27+00.00 (5J&]

This process supports the need to create single-sections views when needed.

File name | version: usace draft training content v2_jonathan.docx A AUTODESK, |||
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Cross Sections & Sample Lines

EXERCISE: Creating Multiple Section Views - “Draft Mode”

As easy as it is to create single views, when the need to create a range of sections use the Create Multiple
Sections Views command. Civil 3D presents two Placement Options for users:

e Production mode: will be shown in a later section.
Specifies a drawing template to use for creating production-ready section sheets. Use this option if you
intend to use the Create Section Sheets command to generate paper space layouts that contain section
views.

e Draft mode: method shown below in exercise.
Specifies that section views will be created in a grid in model space without using a template. Use this option
during draft stages. A section view group created with this option cannot be used with the Create Section
Sheets command.

1. Continue working from previous drawing or Open USACE_Sections_3.dwg

2. Select any Sample Line on screen

3. From Contextual Ribbon > Launch Pad panel > Create Section View drop down > Create Multiple
Section Views button

" [ LA - B ﬂ'(’ivil D - Autodesk AutoCAD Civil 3D 2016 USACE_Sections_3.dwg [USACE Demo Project]
Home Insert Annotate Modify  Analyze View Manage Output Survey | Sample Line: 27+50.00 (56)  Autodesk 360 Help  Add
— — .. O |

% - Properties ) D _/" ‘!‘ M % Compute Materials

) | ] Object Viewer . _ ) . ?., Generate Volume Report
Edit  Add _ Sample Line  Group Edit Sample Create

Labels Tables g lsolate Objects Properties ~ Properties Sample Line More Sources ~ Section View 23 Create Mass Haul Diagram

Labels & Tables  General Tools + Modify

-
M Create Section View

Start Drawing1* USACE_Sections_3*

!&-‘ Create Multiple Section Views [+][Top][2D Wireframe]

Create Multiple Section Views

Creates multiple section views for a group of sample lines along
an alignment

E CreateMultipleSectionView

Press F1 for more help

4. Step through the Create Multiple Section Views wizard:
a. General: Use this page to specify basic information about the section views, including the
parent alignment and sample line group name, range of stations, description, style, and layer.

B Create M Tighe Seoction Views - General =
Pine Selact ssgement anph lee goupnans
= Beubivird -] Fisns -] [
- [——
Ofs s St End
@ ruerare et 46 a7y
i sangn
‘Sacnan Qpien Cpnon () hmar apeciindt
o gy
Beeten nownare
<Fecinn Vi Staon (<[ CotrmnriCR> | g
Conenpiee.
Becten sewlayer
Secton vam e
2 C.GAD_Mop_Gry 0t | [~ (B

< ok Creete Sechon Views Cance e
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Cross Sections & Sample Lines EH

b. Section Placement. Use this page to control the placement of the sections in model space.
Select the Draft mode option.

o o

o - Sarction Plascment

lepneral Pk i ophon. Fen chocie B Quoap piol syl
P 24c0en rizceTant o
- bty e etont 2 e
O g
MO0 FIngs
e WA~ Flacs sachons m 8 g n mocel ppace Sheets ramalbe creamed ymng fus npor
O
4 C_GAD Pt e () | 7| (B
Praves
< ook dot> | [ creseSebonvews | | Cancel tvp

c. Offset Range: Use this page to specify the offset range to which the section views are drawn.
Should default to left/right swaths width value when creating sample lines. If set to “Automatic”

grid will resize itself if sample line is edited.

i Civaie M Tiphe Section Views - Offset Range

[ Faght
240 rerEarg ® Aatomasc 030 500

............

<iod |[ Hoi> | creew Sechanviews Cancal e

d. Elevation Range: Use this page to specify the elevation properties of the selected section view.
If set to “Automatic” grid will resize itself to show highest and lowest sampled data.

i Cieane Mustighe Sectson Virws - Eie e

Dl Unntagmetied

<3 tot> | [ e seonviews | | Conce e

e. Section Display Options: allows users to specify what sampled data to Draw, Style and Labels

to use.
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Cross Sections & Sample Lines

i Covane MuiTighe Section Views - Section Display Optices .t
el @ o opea.
Sacnen o

Sebuct vacton i daw

uren e Hame. Dow ___ ChoGhd_Labei Set Stle  Override.
i ra & W =] @ gty L V_SECTE- [ <Net -

I Fiee L = Ematy L. C_CORR_. [ <Not -

st e Vs I Bousrvarg ] JEmoty L C.CORR. [ <Nok..

PRALLER, & Five Lo Fire Lane Surface (2 o oty L CSECT.. D-Net -

& Boutevard Boulevird Top St [ o oty L. C_MECT_. [ <Net-

B PROPOSED GRAMTY SEWER ) ' A

B Preposed Sterm Growp Neah [

B Proposed Seem doup South

<ma | hots ‘Crastn Secton Views Cancel el

]

f. Data Bands: Use this page to specify the properties of the data bands associated with the
section view.

i Covane Muitiphe Section Views - Data Bands -
fanel Seloct band sat
[ ol R (A <] [l m
s @ =
M0 Mange
Listafbardds.
S4cnen pesplen LgoOns
Lecatan
s Seeds Batiom of secIon viw
e,
Mand Typa Sxvle Sutaal Sertaca?
<ok e ‘Crasin Secton Views Concel el

]

g. Section View Tables: Use this page to set volume table properties for the section view.
<Only active if Materials have been Computed>

5. Once the above options are set > click the Create Section Views button to exit and create views.
6. Pick point on right view port to insert all Section Views. Selected point must be somewhere that has
enough space for Section Views to stack from lower left to upper right.

WMWWWWWWWW%

S A P SHEHE ooy NS rhe S En PR O

AR R fhmmm i NN DD D ) e e e SR
FFHE D R O R SR R e e oS o R

e T T e e T R R e e L e
T ST A Ao T e o e S e
REH ] S s are R R G A e e

c ol Ll e e e e e et

A File name | version: usace draft training content v2_jonathan.docx a AUTODESK. |||
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Cross Sections & Sample Lines JREE]

7. Created views can be tracked from within TOOLSPACE > Prospector tab > Alignments collection >
Centerline Alignments collection > Sample Line Groups collection > select Individual section views

TOOLSPACE
[ 3

Active Drawing View

[ER Alignments ~
=1 " Centerline Alignments
E\--H__‘Vz. Boulevard
f!. Superelevation Views
[ Profiles
I Profile Views
=] [__-’1] Sample Line Groups
= s16-3
,?.\‘-[__’3] Sample Lines
l Sections
l‘%!"ﬁ Section View Groups
~ +[TsectionViewGroup-1
®-7] Individual section views

w Mass Haul Lines
i By BAace Hanl Viswe

Name Style Chang.. Station Sample Lit ™

10+00.00 (74)  C_GIRD_Maj [=| 0+00.00 0+00.00 (1;
{110+50.00 (75)  C_GIRD_Maj [=/ 0+5000 0+50.00 (2
11+00.00 (76)  C_GIRD_Maj [=| 1+00.00 1+00.00 (3.
{71+50.00 (77)  C_GIRD_Maj [=/ 1+50.00 1+50.00 (4
(12+00.00 (78)  C_GIRD_Maj [=/2+00.00 2+00.00 (5

A later exercise will explore the use of the “Production” mode to generate sheets
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Cross Sections & Sample Lines

Working with Section Views: Quantity Takeoff Configuration

Once Sample Lines have been created sectional volumes can be computed. There are two main elements are
used to calculate sectional volumes:

e TIN Surfaces (earthwork)
e Corridor Shapes (select material)

Configuration for this can be found from TOOLSPACE > Settings tab > Quantity Takeoff > Quantity Takeoff
Criteria. There are two main Criteria set up in template:

BE? Quantity Takeoff

: E|'7-" Quantity Takeoff Criteria

. ~®" C_aTY_Earthwork (USACE)
-84 G_QTY_Corridor (USACE)

A Quantity Takeoff Criteria - C_QTY_Earthwork (USACE) | ped
Information  Material List
Define material
Add new material
Data type: Select surface:
Add a subcriteria \\\SUFFBCE—V‘ m‘ o' X
b [
Material Name Condition Quantity T.. Cut Factor  Fill Factor Refill Factor Shape Style
E-E Ground Remov... Cut 1.000 1.000 C_GRID_PA...
% EG Below
. % DATUM Above
=84 Ground Fill Fill 1.000 C_GRID_PA...
- EG Above
% DATUM Below
A Quantity Takeoff Criteria - G_QTY_Corridor (USACE) Od X
Information  Material List
Define material
Add new material
Data type: Select surface:
Add a suberiteria % Surface v | | <Type new or select> | i b
3
Material Name Condition  Quantity T.. CutFactor  Fill Factor Refill Factor Shape Style
-4 Pavel Structures C_GRID_PA...
i34 Pave2 Structures C_GRID_PA..
-4 Base Structures C_GRID_PA...
4 SubBase Structures C_GRID_PA...
-4 Sidewalk Structures C_GRID_PA..,

N I\ AUTODESK. |||
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Cross Sections & Sample Lines

Working with Section Views: Computing Materials

Sectional Volumes are calculated from Ribbons Analyze tab > Volumes and Materials panel

Help  Add-ins  Express Tools — Analyze  Featured Apps  BIM 360 o -
|| E ?., Volume Report ﬁfﬁ Compute Materials
N

B8 Total Volume Tabl « Mass Haul
Volumes Dashboard Grading Volume B Total Volume Table e au

Tools B8 Material Volume Table

Volumes and Materials

After Materials are calculated sectional volumes can be displayed three ways:

e Automatically in section views
e Imported into screen full table or appended to their matching station in each section view.
e Exported to a report as XML or XLS file.

EXERCISE: Computing Materials - Earthwork

1. Open USACE_Sections_5.dwg

|

2. From the Ribbon Analyze tab > Compute Materials button

3. Dialog box will default to the only Alignment and Sample Line Group in drawing. Only Alignments with
created Sample Lines will be available from drop down.

A select a Sample Line Group X

Select alignment:

|"?.'- Boulevard ~ | !

Select sample line group:

[EECE v it

4. From the Compute Materials dialog box
a. Quantity takeoff criteria > C_QTY_Earthwork (USACE)
b. Set Surfaces:
i. EG:HQ
ii. DATUM: Boulevard Top Surface
c. Click OK when done.

I\ AUTODESK. |||
.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner



Cross Sections & Sample Lines -

A Compute Materials - SLG-3

Volume calculation method:

Quantity takeoff criteria:

5 c_QTY_Earthwork (USACE) <] /m[*  |Average End Area v
Curve correction tolerance 001.0000 (d) Map objects with same name
p 0bj
Name in Criteria Object Name Material Name
=57 Surfaces
=57 EG <Click here to set all> *ARIES*
EG HQ Ground Removed

=BT G HQ Ground Fill
5"  DATUM Boulevard Boulevard Top Surf.. Ground Removed
3" DATUM Boulevard Boulevard Top Surf.. Ground Fill

~&4"  Corridor Shapes

5. Once the dialog box is closed, pan around model space to view hatch patterns that were automatically

created to showing cut and fill.

T -

C
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EXERCISE: Computing Materials — Corr

1. Open USACE_Sections_6.dwg

idor Materials

=
2. From the Ribbon Analyze tab > Compute Materials button

3.
another criteria button

Cross Sections & Sample Lines

Dialog box will be different from the initial box as a Material List already exists > select the Import

v Edit Material List - SLG-3 O x
Define material
Add new material
Data type: Select surface:
Add a subcriteria HQ v | [gp b4
CH(ER
Material Name Conditi.. Quantit.. CutFac.. Fill Fact.. RefillF.. Shape.. CurveT.. Gap
fid Ground Removed Cut 1.000 1.000 C_GRID...
(-84 Ground Fill Fill 1.000 C_GRID...
< >
Volume calculation method:
| Import another criteria
Average End Area .
I OK Cancel Apply Help
4. From the Select a Quantity Takeoff Criteria dialog box > use G_QTY_Corridor (USACE)
A Select a Quantity Takeoff Criteria X
8. G_QTY_Corridor (USACE) v| e
&4, C_qQTv_Earthwork (USACE)
=N c_QTv_Corridor (USACE)
5. From the Compute Materials dialog box > select Map objects with same name button.
M Compute Materials - SLG-3 X
Volume calculation method:
B4 G_QTY_Comidor (USACE) .2 Average End Area B
Curve correction tolerance ‘ 001.0000 (d) | |' Map objects with same name li
Name in Criteria Object Name Material Name
% Surfaces
=-&4 Corridor Shapes
-4 Pavel Boulevard Pavel Pavel
- & Pave? Boulevard Pave2 Pave2
&4 Base Boulevard Base Base
&4 SubBase Boulevard SubBase SubBase
& Sidewalk Boulevard Sidewalk Sidewalk
~&% Curb Boulevard Curb Curb
6. A message might pop up, because of the lengthy list not all materials will be assigned.

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved
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Cross Sections & Sample Lines

Autodesk AutoCAD Civil 3D 2016 X

Mot all of the named surfaces or corridor shapes have been mapped
to an object in the drawing. Some material quantities will not be
calculated. Click Cancel to complete mapping.

7. The added material will be seen in the Edit Material List dialog box

A Edit Material List - SLG-3 O X

Define material
Add new material
Data type: Select surface:

a2
Material Name Conditi.. Quantit.. CutFac.. Fill Fact.. RefillF.. Shape.. CurveT.. Gap
=83 Material List - (5) 0010...
+-Fd Ground Removed Cut 1.000 1.000 C_GRID...
Bé Ground Fill Fill 1.000 C_GRID...
+-Fd Pavel Structur... C_GRID...
4 Pave? Structur.. C_GRID...
-EE Base Structur.. C_GRID...
#-d SubBase Structur... C_GRID..
4 Sidewalk Structur.. C_GRID...
B4 Curb Structur.. C_GRID...
< >

Volume calculation method:
Import another criteria

Average End Area ~
Cancel Apply Help
8. Rename Material List to be more descriptive of materials: Earthwork and Corridor

9. Once done, exit dialog box by clicking the OK button.
10.  Like before, hatch patterns will be added to Section Views automatically

g e
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Working with Section Views: Creating Tables & Reports

There are 2 main options for creating tables:

Cross Sections & Sample Lines

Total Volume Table: best suited for Cut and Fill comparison of Surface Earthwork materials
Material Volume Table: will create single material tables

Configuration for this can be found from TOOLSAPCE > Settings tab > Quantity Takeoff > Table Styles. There
are two main Tables Styles set up in template:

E—]E@ Quantity Takeoff

"E‘f Quantity Takeoff Criteria
£G> Table Styles

EIE? Total Volume

- ~B" G_scHD_QTY_Total (USACE)
=& Material

""" G_SCHD_QTY_Corridor (USACE)

A Table Style - G_SCHD_QTY_Total (USACE)

Sorting column:

1 3 Order:

O X
Information Data Properties lDisp\ay Wsummary 1
Table settings Text settings
[wrap text Title style: Height:
Maintain view orientation gl | | 0-2000
[#] Repeat title in split tables fcadai[siyk: Height:
Arial ~ | | 0.1250"
Repeat column headers in split tables
Data style: Height:
Sort data

Arial ~ | | 0.1000"

Ascending -

Sorting column:

E % Order:

Structure
TOTAL VOLUME: <[Material List Name(CP)]> 00
STATION CUT AREA FILL AREA CUTVOL FILVOL CUMULA... CUMULA... x
Column Width uAutnm... uAutnm... uAutnm... MAutnm... Mﬂutnm... lilAutnm... lilAutnm... H
Column Value <[Sampl... <[Cut Ar... <[Fill Are... <[Increm... <[Increm... <[Cumul... <[Cumul... <
A Table Style - G_SCHD_QTY_Corridor (USACE) O X
Information Data Properties ]Disp\ay 1 Summary 1
Table settings Text settings
[Jwrap text Title style: Height:
i 0.2000"
Maintain view orientation Gl ¥
[~| Repeat title in split tables eaderstyle elghtz
Arial ~ | | 0.1250"
Repeat column headers in split tables
Data style: Height:
Sort data

Arial ~ | | 0.1000"

Column Value <[Sample Line Sta... <[

Ascending
Structure
MATERIAL VOLUME: <[Material Name(CP)]> or
STATION AREA VOLUME CUMULATIVE VOL... 3
Column Width = Automatic 2 Automatic ] Automatic 2

Automatic
Material Area(Us... <[Incremental Mat... <[Cumulative Mate...

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved

{/\ AUTODESK.

Flatinum Partner



Cross Sections & Sample Lines

EXERCISE: Create Total Volume Table (earthwork)

1. Open USACE_ Sections_7.dwg

2. From the Ribbon > Home tab> Analyze tab > Volumes and Materials panel > Total Volume Table

button
Help  Add-ins  Express Tools — Analyze  Featured Apps
|| T} Volume Report AF Compute Materials
Volumes Dashboard Grading Volume i Total Volume Table o (LESlET
Tools g8 Material Volume Table
Volumes and Materials
3. From Create Total Volume Table dialog box > Select material list > Earthwork
A Create Total Volume Table X
Table style:
73 G_SCHD_QTY_Total (USACE) v | | |' Ll
Table layer:
| HM-MATL-LABL | |2

Select alignment:

|".’;- Boulevard ~ | i

Select sample line group:

[EETE! | i

Select material list:

Earthwaork w~

Corridor

IMaxirnurm rows per table: 20

4k

IMaximum tables per stack: 3

Ak

Offset: 0.5000"
Tile tables

Across Down

Behavior

Reactivity mode:

() static (@) Dynamic

N

4. Pick the OK button
5. From model space select point on model space to insert table
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Cross Sections & Sample Lines

TOTAL VOLUME: Earthwork
STATION | CUT AREA | FILLAREA | CUTWVOL | FILLYVOL | CUMULATIVE CUT VOL | CUMULATIVE FILL VOL | NET VOL
0+00.00 0.00 000 000 0.00 000 0.00 0.00
0+50.00 0.00 000 000 0.00 000 0.00 0.00
1+0000 0.00 o.no o.no 0.00 0oo0 0.00 0.00
1+5000 0.00 000 000 0.00 000 0.00 0.00
2+00.00 0.00 000 000 0.00 000 0.00 0.00
2+50.00 0.00 000 000 0.00 000 0.00 0.00
§9+0000 0.00 000 000 0.00 288319 7830 54 -4787 .48
59+5000 0.00 0.00 0.00 0.00 2883 1% 7830 54 -4787.48
A0+0000 0.00 000 000 0.00 2883 13 7830 54 -4787 48
A0+5000 0.00 000 000 0.00 288319 TH30 A4 -4707 48
8140000 0.00 000 000 0.00 288319 TB30 B4 -4787 48
6. Review table on screen
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Cross Sections & Sample Lines

EXERCISE: Create Material Volume Table (corridor)

1. Continue working from previous file or OPEN USACE_Sections_7.dwg
2. From the Ribbon > Home tab > Analyze tab > Volumes and Materials panel > Material Volume Table

button
Help  Add-ins  Express Tools — Analyze  Featured Apps  BIM 36
|| T} Volume Report % Compute Materials
Volumes Dashboard Grading Volume i Total Volume Table o (LESlET
Tools g8 Material Volume Table
Volumes and Materials
3. From Create Total Volume Table dialog box > Select material list > Corridor and a Material

A Create Material Volume Table X
Table style:

[F3 G_SCHD_QTY_Corridor (USACE) V]| [®[] (=
Table layer:

| HM-MATL-LABL | &

Select alignment:

' Boulevard ~ | it

Select sample line group:

[*]sLe3 v ||

Select material list:

Corridor ~

Select a material:

Pavel

Pave2
Base
SubBase
Sidewalk
Curb

Dffsat: 0.5000"
Tile tables

Across Down

Behavior

Reactivity mode:

() static (®) Dynamic

.

4. Pick the OK button
5. From model space select point on model space to insert table
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Cross Sections & Sample Lines

MATERIAL VOLUME: Pave1
STATION | AREA | VOLUME | CUMULATIVE VOLUME
0+00.00 0.00 0.00 0.00
0+50.00 0.00 0.00 0.00
1+00.00 0.00 0.00 0.00
1+50.00 0.00 0.00 0.00
60+00.00 0.00 0.00 246.058
60+50.00 0.00 0.00 246.05
61+00.00 0.00 0.00 246.05

6. Review table on screen.

/\ AUTODESK. |||

.’ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner



Cross Sections & Sample Lines

EXERCISE: Creating Reports

Creating reports for Earthwork and Corridor materials requires users to make sure the appropriate sheet styles
are selected.

| Select Style Sheet X
ok jn xsl v @& E} C‘a X El Views * Tools
A Report Quantities ® —
~ Name Date modified Type Size
Select alignment: 1 earthwork.xsl 4/28/2010 12:15PM  XSL Stylesheet
“'.‘f Boulevard ~ ‘ e # Mass Haul - Multiple Materials.xsl 4/28/2010 1215 PM  X5L Stylesheet
/:" Select Material xsl 4/28/2010 12:15 PM  XSL Stylesheet
Select sample line group:
[EEEE ] it
Select material list:
Earthwork ~

Select a style sheet:
C:\ProgramData\Autedesk\C3D 2016\em|

[ pisplay XML report

oK Cancel Help

.El

-
File name ™ Qpen

Cancel

<

Files oftype: rxs

1. Continue working from previous drawing or Open USACE_Sections_7.dwg

2. From the Ribbon Analyze tab > Volumes and Materials panel > Volume Report button
3. From Report Quantities dialog box

a. Select material list > Earthwork

b. Select a style sheet > earthwork.xsl

c. Pick OK button
4. A web browser page will open showing static Report

Volume Report

Project: C:\Users\llavayen\appdata\local\temp\USACE_Sections_7_1 1 5582.sv$
Alignment: Boulevard

Sample Line Group: SLG-3

Start Sta: 0+00.000

End Sta: 61+00.000

Cut Cut Reusable| Fill Fill Cum. Retl::sﬁ;le Cum. Cum.
Station Area | Volume | Volume | Area |Volume |CutVol.|™ .~ | Fill Vol. | Net Vol.

(sa.ft.)| (Cu.yd.) | (Cu.yd.) |(Sa.fe.) |{cu.yd.) | (cuyd) |, YO | (Cuyd.)|(Cuyd.)

(Cu.yd.)
0+00.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0+50.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1+00.000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Plan Production [RPAN

Plan Production

USACE does not have currently developed a Plan Production Template Configured. The out of the box templates
will be used found at C:\Users\llavayen\AppData\Local\Autodesk\C3D 2016\enu\Template\Plan Production.
There are a total of 8 templates (4 Imperial and 4 Metric):

@ Civil 3D (Impenal) Plan and Profile.dwt
@ Civil 3D (lmperial} Plan only.dwt

@ Civil 3D {Imperial) Profile only.dwt

@ Civil 3D (Imperial) Section.dwt

@ Civil 3D (Metric) Plan and Profile.dwt
@ Civil 3D (Metric) Plan only.dwt

@ Civil 3D (Metric) Profile only.dwt

@ Civil 3D (Metric) Section.dwt

Plan and Section Production Templates are typically are and additional configured .dwt file. Templates do not
typically store any Civil 3D configurations. Only the most basic AutoCAD items are contained in theses templates.
Mainly Layers, Text and Dimensions Styles and Blocks that reside on a Paper Space Layout tab.

Plan Production Template

Templates that drive Plan Production are typically configured external and host settings in layout tabs. Basic
AutoCAD details can paper space times can be preconfigured here:

Givil 30 (Imperial) Plan and Profile dwt® *

Viewport =
Transparency  Bylayer
Hyperlink

' Geometry
Center X 14.9051
Center ¥ 15.0548
Center Z 0.0000
Hesght 91404
Width 260117
Misc

Yes

Linked to Sh,
= Viewport
Viewport
Viewport Type Plan
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Plan Production

EXERCISE: Creating View Frames

Plan Production has 2 phases:

10.

11.

12.
13.

View Frames Creation: requires an Alignment to be in drawing and using configured template
Sheet Creation: the automated development of sheets (layouts) from View Frames

Start a new drawing > use USACE Civil 3D 2016 Template v3.1.dwt
Set the coordinate system. From TOOLSPACE palette > Settings Tab > right click on drawing name >
Edit Drawing Settings...
From the Units and Zone tab > Selected coordinate system code: MS83-WF
Save as > USACE Plan_Sheets.dwg
Create two External References (xref) to :
e TopoBase.dwg
e Corridor.dwg
From TOOLSPACE > Prospector tab > browse to Data Shortcut collection > right click select > Set
Working Folder...
From dialog box > Set path to class path: <Project Path Here>
Expand Alignments collection > expand Centerline Alignments > Right on Boulevard > select Create
Reference...
c. Accept the defaults
d. Click OK button
Expand Pipe Networks collection > Right on Proposed Storm Group North > select Create
Reference...
d. Network parts list: C_STRM_List (USACE)
e. Leave the other options as default
f.  Click OK button
Expand Pipe Networks collection > Right on Proposed Storm Group South > select Create
Reference...
d. Network parts list: C_STRM_List (USACE)
e. Leave the other options as default
f.  Click OK button
Expand Pipe Networks collection > Right on PROPOSED GRAVITY SEWER > select Create Reference...
d. Network parts list: C SSWR_List (USACE)
e. Leave the other options as default
f.  Click OK button

From the Ribbon > Output tab > Plan Production panel > pick on the Create View Frames button &
Step through the Create View Frames Wizard:
a. Alignment

/\ AUTODESK. |||
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Plan Production

A Create View Frames - Alignment X
P Alignment
Choose the alignment and station range to use for creating sheets.
Sheets
View Frame Group
Alignment
Match Lines |7~ V| m

Profile Views

Station Range

Start: End
(@ Automatic -0+00.45' | [p1+4372
(O User specified: -0+00.45' : 61+43.72'

< Back Create View Frames Cancel Help
V'
b. Sheets
Fra X
Alignment
Choose the sheettype and make settings forthe view frames. To use a template, the DWT file must contain viewports
| b Sheets specified using Extended Data Properties, according to your desired sheettype
View Frame Group Sheet Settings
|
Match Lines Choose the sheet type you want fo generate |
(@ Plan and Profile
Profile Views O Plan only
(O Profile only

Template for Plan and Profile sheet:
|(Imperla|] Plan and Profile.dwi{ ARCH D Plan and Profile 20 Sca\e| [om] |

M Select Layout as Sheet Template ? X
View Frame P |

@ Along al Drawing template file name:
| C:\Users\llavayen\appdata\local\autodesk\c3d 2016\enu\terplate\Plan Production\Civil 3D (I.r| =] |

(") Rotate t
[ Setthe fi

Select a layout to create new sheets
ANSI D Plan and Profile 40 Scale |

100.00f |ARCH D Plan and Profile 40 Scale

ARCH D Plan and Profile 50 Scale |
ARCH E Plan and Profile 20 Scale |
ARCH E Flan and Profile 40 Scale |
— | ARCH E Flan and Profile 50 Scale

|

c. View Frame Group

~ I\ AUTODESK. |||
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Plan Production

A Create View Frames - View Frame Group X
Alignment
Specify object creation criteria for the view frame group and view rames
Sheets View Frame Group
Name:
View Frame Group = = o
P View Frame Grou iew Frame Group Alignment Name(CP)] MNext Counter(CP)]>)| 0o
Match Lines Description:
Profile Views |
View Frame
Layer:
[ HM-VEW-FRAM | &
Name:
[VFRM (<[Next Counter(CP)]>) | [qe
Style
[E2 G_ANNO_NPLT_FRAM (USACE) v ® \' L
Label style:
[ G_ANNO_NPLT_FRAM (USACE) ML

Label location:

Top left v

< Back Create View Frames Cancel Help
V'
d. Match Lines
My Create View Frames - Match Lines X

Alignment You can choose fo insert match lines automatically and define how they are placed
Sheets Insert match lines

Positioning
View Frame Group [+] Snap station value down to the nearest [«] Allow additional distance for repositioning (increases

view overlap)

Profile Views

Match Line

Layer: Name:

[ ML |[ [MATL (<[Next Counter(CF)]) |

Style

[ G_ANNO_MTCH_Line (US. ~ | |- \' L

Labels

Leftlabel style Right label style

4% GLANNO_MTCH_Lef_PRE | | % \' Bl [ G_ANNO_MTCH Righ Nt ~| |1 |v L]

Leftlabel location: Right label location

End w Start ~

< Back Next > | | Create View Frames Cancel Help
4

e. Profile Views

A /\ AUTODESK. |||
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A Create View Frames - Profile Views
Alignment
Sheets
View Fi Group
L L e Profile View Style

Match Lines Select profile view style:

p Erofile Views [FIc_criD

Band Set
Select band set style:
& C_BAND_STA_Ex|Pr_Majr_Minr_BELOW (US v\ B\' B

The following profile view information is required to determine the distances available in viewports.

< Back Next > Create View Frames Cancel Help

14. When done pick on the Create View Frames button

Plan Production
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Plan Production -

EXERCISE: Creating Sheets

1. Continue working from drawing or OPEN USACE_Plan_Sheets_1.dwg
2. From the Ribbon > Output tab > Plan Production panel > pick on the Create Sheets button
3. Step through the Create Sheets Wizard:

a. View frame Group and Layouts

A Create Sheets - View Frame Group and Layouts

X
>Viaw Frame Group
and Layouts Choose the View Frame Group and output settings for layout creation
View Frame Group
Sheet Set
[T vFRM Boulevard (1) ~| |mt
Erofile Views Sheettype:  Plan and Profile
View frame range:
@AH Osamﬁm Choose View Frames
Layout Creation
O Number of layouts per new drawing:
1
s W e s e
Layoutname:
[SHET (<[Next Counter(CP)>) | [s0
Chaoose the north arrow black to align in layouts.
[Nortn V|
- el | | el
b. Sheet Sets
A Create Sheets - Sheet Set X
View Frame Group
and Layouts
p Sheet Set
Profile Views Sheet Set
(@ New sheet set:

FRM Boulevard (1 |

() Add to existing sheet set

‘ | H

Sheet set storage location:

[cA80WIUSACE|Template Training|s_Shest Sats\ |

Sheets
Sheetfiles storage location:
C\SOW\USACE\Template Training\s_Sheet Sets|
Sheetfile name:

<[View Frame Start Raw Station]>-<[View Frame End Station Value]>

< Back Create Sheets Cancel Help

c. Profile Views
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A Create Sheets - Profile Views X
View Frame Group
and Layouts The profile view and band set can only be changed during view frame creation. You can choose other profile view settings
Sheet Set Profile view settings

Profile view style to be used

} Erofile Views

|L‘ﬁ C_GRID [L-R] Majr_Minr_H100_25__V5_2-5_FULL_x10 (USACE})

Data References Band setto be used,

I‘-ﬂC_EAND_STA_Ex\Pr_MaJr_M\nr_BELOW (USACE)
Other profile view options
(@) Get other settings from an existing profile view.
\ ] |
OChcose seftings:

Profile View Wizard
Align views
@Ahgn profile and plan view at start

() Align profile and plan view at center

OAI\gn profile and plan view atend

< Back Next > Create Sheets Cancel Help

d. Data References
<Only Available if Creating External Sheets >
4. A message to Save might appear

Autodesk AutoCAD Civil 3D 2016 X

| To complete this process your current drawing will be saved.

OK Cancel

5. Select a point on screen where profiles for sheets will be generated

6. View data on newly created layout tabs Layout Tabs.
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Second Production Template

Templates that drive Section Production are typically configured external and host settings in layout tabs. Basic
AutoCAD details can paper space times can be preconfigured here:

Civil 30 (Imperial) Section dwt* +

Viewport
Transparency Bylayer
Hypardink

Geometry
Cente

Linked to 5
o Viewport
Viewport
Viewport Type Section

EXERCISE: Creating Section View via Production Mode

1. From the Sections folder open the USACE_Section_7.dwg
2. From the Ribbon > Home tab > Plan & Section Views panel > Section Views flyout > Crate Multiple
Views button
3. Step through the Create Multiple Views Wizard
a. General

AUTODESK. |||
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A Create Multiple Section Views - General X
b General Select alignment Sample line group name
Section Placement ‘ > Boulevard hd ‘ L “ sLG3 e ‘ L
Offset Range Station range St En
Elevation Range @ Automatic [0-0045 | [praz2 |
Section Display Options () User specified -0+00.45' 61+43.72"
Data Bands
Section View Tables Section view name:
‘<[Secuon View Station]> (<[Next Coumer(CP]]>| )
Description:
Section view layer:
[ Hi-SECT-VEW ||z
Section view style:
[i78 C_GIRD_Majr_only_H10_vic_~| B[~ |E
< Back Create Section Views Cancel Help
A
acement X
General Pick a placement option, then choose a group plot style
P Section Placement FEzzmen OnTrs
(@) Production - Use a layoutfrom a template file (.dwi) to place sections on sheets
Offset Range
Template for cross section sheet:
Elevation Range |»\eﬂu\1emp\ale\P\an Production\Civil 3D (Imperial} Section.dwi)ARCH D Section 20 Scale| =]
Section Display Options O Draft- Plg=r ~mrtinmn in o cvidin oo del amcne Chocie ccenat b ccccbed dnine thin cnbian
Data Bands A Select Layout as Sheet Template ? X
Group Plot S
Section View Tables
L} C_GRID_ Drawing template file name:
| C:\Users\|lavayen\appdata\local\autodesk\c3d 2016\enu\template\Plan Production\Civil 3D (I.r‘ (=]
Preview Select a layout to create new sheets
ANSI D Section 40 Scale
ARCH D Section 20 Scale
ARCH D Section 40 Scale
ARCH D Section 50 Scale
ARCH E Section 20 Scale
ARCH E Section 40 Scale
ARCH E Section 50 Scale
< Back I Next > I Create Section Views I Cancel [ Help
- A

c. Offset Range

~N
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| Create Muttiple Section Views - Offset Range b4
Gaoural Oftset range
Left Right _
‘ection Plagement () Automats |-s0.00° | [so00 |
bty O)Usor spucibed -50 0 5000
Elsaticn Rangs
Secton Display gsions
Data Bands
Sacton Viaw Tobles

<fack |[ tew> | [ Create Section views Cancel telp
A
d. Elevation Range
| Create Muttiple Section Views - Elevation Range X
Gaoural Elevation range
Minimum Maimum .
Section Placament @ Avtomate [varies™ | [rvanes~ |
Dffsst Bbnge Height.
() User spected 15007
P Elzeetion Range
Section views height option:
‘ecton Display Qgtions
Btk Bt From maan slyvations of s scions S ociaation
Sechion View Tobles Fallow & sechon 5 HO
<fock | Hes> Create Secton Views Cancel velp
A
e. Section Display Options
A Create Multiple Section Views - Section Display Options
General @ Clip grid option will be ignored ifthe selected section view style is set "clip to highest section” option

Section Placement
Select sections to draw:

Qffset Range Name Draw Clip Grid _ Label Set _ Style
Elevation Range &) HO _Emp
-~ Fire Lane _Empty_L.. C_CORR_.. []<Not
b Section Display Options [ Boulevard _Empty_L.. C_CORR.. []<Not
Data Bands .., Fire Lane Fire Lane Surface O _Empty L.. CSECT_.. [J<Not
-, Boulevard Boulevard Top Surf... (@] _Empty L. CSECT_.. []<Not

Section View Tables

3 PROPOSED GRAVITY SEWER

&% Proposed Storm Group North
-39 Proposed Storm Group South
- %3 Ground Removed

%2 Ground Fill

% Pavel
-1 Pave2 C_GRID_P... [] <Not
%3 Base C_GRID_P... [] <Not

%4 SubBase C_GRID_P.. [J <Not
-3 Sidewalk C GRID P.. [ <Not ¥

< >
< Back ” Next > | | Create Section Views | | Cancel ‘ ‘ Help

f. Data Bands

Section Production

File name | version: usace draft training content v2_jonathan.docx
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A Create Multiple Section Views - Data Bands

General

Section Placement

Offset Range

Elevation Range

Section Display Options
) Data Bands

Section View Tables

Selectband set
g C_BAND_Ex|Pr_CL (USACE)

-] @] [m

¥) The section view(s) include data bands. Please selectthe source surface(s) for the data band
v annotation.

List of bands

Location

Bottom of section view »

Set band properties:
Band Type Style Surfacel Surface2

C_GRID_Ex|Pr_CL (USA ulsvard Boulevard To

Next > Create Section Views Cancel Help

g. Section View Tables

A Create Multiple Section Views - Section View Tables

General

Section Placement
Offset Range

Elevation Range
Section Display Options
Data Bands

) Section View Tables

gi# The section view(s) include volume tables. Please select volume table type(s) to draw.

Type Selecttable style
G_SCHD_SECT_Total (USACE)

Total Volume v

-] ®]7| (B Adds>

List of volume tables

Tabletype Style Material list Materials Layer Split Gap Re: 4
%
x
< >

Position of table(s) relative to section view

Section view anchor:

Top Right ~

Table anchor. Table layout

Top Left ~ Horizontal ~
X offset Y offset

R —

< Back Next > Create Section Views Cancel Help

A

Section Production

4. After picking the Create Section Views button, pick a point on scree to generate Section Views within

Sheets.

~N
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EXERCISE: Creating Section Sheets

5. Continue working or open USACE_Sections_8.dwg

6. From Ribbon > Output tab > Plan Production panel > Create Section Sheets button
7. From the Create Section Sheets dialog box

A Create Section Sheets

>
To create section sheets, please choose a section view group directly or use the lists of alignments and sample line groups to
filter and find the section view group.
Select alignment: Sample line group name: Select section view group:
" Boulevard ~ | tll |[_'I] SLG-3 ~ Cli |m Section View Group - 2 | tll

Layout Settings
Mote: All layouts will go into the current drawing

Layout name:

Section Sheet - (<[Next Counter(CP)]=)

Sheet Set
(") New sheet set:

MNew Sheet Set 1

(@) Add to existing sheet set:

|VFRM Boulevard (1)

Sheet set storage location:

| C:\SOW\USACE\Template Training\5_Sheet Sets\,

Create Sheets Cancel Help

8. An AutoCAD message to save might appear

Autodesk AutoCAD Civil 3D 2016

| To complete this process your current drawing will be saved.

OK Cancel

9. Switch to Layout Tab to see created sheets
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Appendix A
Appendix A

Connecting to Aerial using BING Live Maps

The use of the BING Live mapping service is a free function accessed via the AutoCAD interface. For it to works
requires a few things:

1. Create a FREE Autodesk 360 account. If you need help follow link below:
https.//knowledge.autodesk.com/customer-service/account-management/account-profile/create-
autodesk-account

2. A coordinate system must be assigned to drawing to enable the Geolocation tab

Linework must be geographically positioned correctly in model space.

4. Recent updates from BING side cause a permissions connection error. To correct the error follow link
below:
https.//knowledge.autodesk.com/support/autocad/downloads/caas/downloads/content/autodesk-C2-AE-
autocad-C2-AE-2015-2018-geolocation-online-map-hotfix.html

w

Using the Live Mapping Service

1. Open USACE_GIS_1.dwg
2. Make sure you are signed into your Autodesk account (upper right of AutoCAD session).

/\ AUTODESK. |||
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Appendix A

3. Start by setting the coordinate system. From TOOLSPACE palette > Settings Tab > right click on
drawing name > Edit Drawing Settings...

1Y Pressure Network
7o Pressura Pipe

4. From the Units and Zone tab > Selected coordinate system code: MS83-WF
(Alternatively you can use the Categories & Available coordinate systems drop downs)

5. Once the coordinate is set and exit out of the dialog box, the blue Geolocation tab will become
available.

6. Another visual queue will be a NON- plotting marker centered on screen that look like Dot/Star/Wheel

@& . This marker can be turned off by charging the system variable GEOMARKERVISIBILITY to 0.
7. From the Geolocation tab > expand the Map button > use the different options:
8. Map Aerial
9. Map Road
10. Map Hybrid
11. Map Off
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12. To keep a portion of the image after turning the service off, use the Capture Area button. The options
are to:

13. Capture Area: user is prompted to draw area to trim image
14. Capture Viewport: current view shape of screen area is used as cut off image
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Associated Files for the Documentation

USACE_GIS_1.dwg
USACE_GIS_2.dwg
USACE_GIS_3.dwg
USACE_GIS_4.dwg
USACE_GIS_5.dwg
USACE_GIS_6.dwg
USACE_GIS_7.dwg
erdc_701200_3576000_oct(5cm).laz
USACE_Geotech_1.dwg
USACE_Geotech_2.dwg
USACE_Geotech_3.dwg
USACE_Contours.dwg
USACE_Grading_1.dwg
USACE_Grading_2A.dwg
USACE_Grading_3.dwg
USACE_Grading_4.dwg
USACE_Grading_5.dwg
USACE_Grading_6.dwg
USACE_Grading_7.dwg
USACE_Grading_8.dwg
USACE_Grading_9.dwg
USACE_Grading_Site_1.dwg
USACE_Grading_Site_2.dwg
USACE_Grading_Site_3.dwg

Found in the Working Folder:
SurfaceFRomXML.dwg
ProposedLignmentObjects.dwg
ProposedAlignments.dwg
TopoBase.dwg
ProposedAlignments.dwg
Profiles.dwg
BaseLlne_and_Alignments.dwg
ProposedAlignments.dwg
PropLineWork.dwg
TopoBase.dwg

UtilBase.dwg

Corridors.dwg
CompositeSurface.dwg

/\ AUTODESK. |||

. ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Partner



Appendix B |J4s]

File name | version: usace draft training content v2_jonathan.docx A AUTODESK. |||

.‘ ©Copyright 2017 Advanced Solutions, Inc. All Rights Reserved Platinum Parther



	Table of Contents
	Project Set Up
	Creating a Project
	EXERCISE:


	GIS Data
	Importing GIS Data:  ESRI Shape (.shp) Files
	EXERCISE: Importing County Outlines

	Connecting to GIS Data:  ESRI Shape (.shp) Files
	EXERCISE: Connecting to County Boundaries (via drag & drop)
	EXERCISE:  Connecting to County Boundaries (browse to file)

	Controlling Display:  ESRI Shape (.shp) Files
	EXERCISE:  County Boundaries (polygons)
	EXERCISE:  Stylizing Roadway (lines)


	Survey Field to Finish – Processing Survey Data
	Available Configuration
	External configuration:

	Importing Points:  directly into Drawing.
	EXERCISE:

	Importing Points:  Survey Data Base
	EXERCISE:


	Working with Lidar Data
	The Basic Workflow:
	Possessing Lidar Data via Autodesk Recap
	From Civil 3D


	Working with Geotechnical Data
	The Basic Workflow:
	Creating/Connecting to Data Base and Importing Data:
	EXERCISE:  Importing Geotech Data

	Creating Strata Surfaces
	EXERCISE:

	Creating Geotechnical Profiles
	EXERCISE:


	Surfaces: from other data sources
	Surface from Polylines
	EXERCISE:

	Surface from XML file
	EXERCISE:


	Sites, Feature Lines & Grading Objects
	SITE: Understanding Feature Lines & Grading
	Understanding Sites
	Understanding Feature Lines
	Understanding Grading Objects
	The Elevation Editor

	Grading Objects Tools
	Grading Configuration
	Grading Objects Dialog Bar
	Grading Properties
	Grading Group Properties
	Grading Volumes

	Creating Building Pads and Sidewalks
	EXERCISE:  Finished Floor Elevations (FFE)
	EXERCISE:  First Floor Sidewalks – setting elevations for temporary linework
	EXERCISE:  First Floor Sidewalks – Temporary Surface
	EXERCISE: First Floor Sidewalks – projecting linework
	EXERCISE: Lower Level Sidewalks –temporary surface
	EXERCISE: Lower Level Sidewalks – projecting linework
	EXERCISE:  Buildings and Sidewalks Proposed Surface

	Grading: Site Features - Retaining Walls and Loading Dock
	EXERCISE:  Adding Retaining Walls
	EXERCISE:  Adding Loading Dock

	Grading: Ponds
	EXERCISE:  North East Pond
	EXERCISE:  South West Pond
	EXERCISE:  North West Pond

	GRADING: South Parking Lot
	EXERCISE:  Creating Feature Lines on Parking Lot
	EXERCISE:  Creating Curb Feature Lines
	EXERCISE:  Creating Curb and Gutter
	EXERCISE:  Adding Parking Lot data to Surface
	EXERCISE:  Creating Islands


	Alignments
	Creation of Alignments
	EXERCISE:
	EXERCISE: Alignment Creation Tools


	Profiles & Profile Views
	Create a Profile View
	EXERCISE:

	Create a Proposed Profile
	EXERCISE:


	Corridors
	Intersections
	Composite Surface
	XML Surface Import
	Cross Sections & Sample Lines
	Working with Sample Lines
	Sample Line Properties
	Sample Line Group Properties
	Section View Styles
	Group Plot Styles
	EXERCISE:  Creating Sample Lines
	EXERCISE:  Creating Single Section View
	EXERCISE:  Creating Multiple Section Views – “Draft Mode”

	Working with Section Views:  Quantity Takeoff Configuration
	Working with Section Views:  Computing Materials
	EXERCISE:  Computing Materials - Earthwork
	EXERCISE:  Computing Materials – Corridor Materials

	Working with Section Views:  Creating Tables & Reports
	EXERCISE:  Create Total Volume Table (earthwork)
	EXERCISE:  Create Material Volume Table (corridor)
	EXERCISE:  Creating Reports


	Plan Production
	Plan Production Template
	EXERCISE:  Creating View Frames
	EXERCISE: Creating Sheets


	Section Production
	Second Production Template
	EXERCISE:  Creating Section View via Production Mode
	EXERCISE: Creating Section Sheets


	Appendix A
	Connecting to Aerial using BING Live Maps
	Using the Live Mapping Service


	Appendix B
	Associated Files for the Documentation


