AutoCAD SKkills You’ll Need to Use Civil 3D
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Assumptions I've Made About the Learner

If you are reading this there are probably a few things that are true:

You are a go-getter who wishes to educate himself/herself about AutoCAD
You have a decent sense of humor about technology.
You are open to learning about new stuff.

You are getting ready to learn Civil 3D 2010.

There are some other things I’ve assumed about you too. Want to hear them?

You have a mouse with a scroll wheel.
You have a decent knowledge of Windows.
o You know how to browse for files.

0 You know what a save icon looks like. &

0 You know what an undo icon looks like. &al
You have used Microsoft Word or a similar word processing program.
You are teaching yourself AutoCAD from within the Civil 3D 2010 interface.
You have a Microstation, BricsCAD or previous version AutoCAD background

© 2010MasterGraphics Inc.
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Microstation Lingo vs AutoCAD Lingo

Microstation AutoCAD
Smartline Polyline

Line Line

Level Layer

Cell Block

Element Object

Dimension Dimension

Block Rectangle polyline
Handle Grip

Drop element Explode

Update View Regen

Element Priority Draw order

Pen Tables Plot Styles

View Modelspace Viewport
Configuration file Options

Element attributes Properties

Fit View Zoom Extents
Patterning Hatching
AccuDraw Polar tracking

Things that exist in AutoCAD, but not Microstation

e A Save button. AutoCAD behaves more like other Windows programs with its save functionality.

e Paperspace and modelspace. Microstation uses the concept of “sheet models” to do what
AutoCAD does in layout mode.

e Polar tracking at specific angles.

e Undo for multiple actions.

Things that exist in Microstation, but not AutoCAD

e Groups are an item that doesn’t exactly exist in AutoCAD. In AutoCAD you can use a block, or
you could put items you want to work together on the same layer.

e Stream line string.

e View attributes from Microstation would be equivalent to a mix of options from the Options
dialog box and settings found on the status bar of AutoCAD.

e Multiple views — some on other screens.

e Really fancy line types.
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General Interface Stuff
When you open up Civil 3D 2010, you will see a plethora of buttons, tools and icons.
The tools that you will use in the course of reading this document are:

The drawing area
Command line

Ribbon tabs

Ribbon panels
Toolpalettes

Model and Layout Tabs
Application Menu

Ribbons
The ribbon interface is probably new to you.

The tabs across the top, (Home, Insert, Annotate, Modify, Analyze, View, Output, Manage, and
Express Tools) represent different categories of tools. Each tab gives you a logical grouping of tools.

The only two tabs we will be visiting in this document are Home and Insert.

When a tab is active, you will see the tools split into more specific categories in panels. Panels bring
specific types of commands together.

For example, let’s look at the Draw Panel.

.rf N f T e

AN =] At the top of the panel are the more common tools. This panel can be expanded,
- -5 as indicated by the black dropdown arrow.

| Draw - l} |

/ Ir-ls Click the black arrow to expand the panel. We see quite a few more tools.

% -@= Click the thumbtack icon in the lower left of the panel to keep the expanded view.
U-los

f’\j I"-:l"l hf -/.F f

=B 8
@ 28 O wn

Draw
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You may notice that some of the buttons are split into a command and a
dropdown.

4

oy

4

The dropdown button gives you multiple ways to execute a command. In
the example shown here, there are multiple ways to determine the size and
location of a circle.

Center, Radius

Center, Diameter

1171 o 1

0900 e

8] 5 w2 KGN

Tan, Tan, Radius

Tan, Tan, Tan
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The Command Line

The AutoCAD command line is how you and AutoCAD can talk to each other. AutoCAD will tell you
what type of information it is expecting, and you tell AutoCAD the value or option you want.

When you see Command : in the command line, you know that AutoCAD is not busy, and waiting for you
to give it your next instructions.

Every tool that you use has a key-in version as well as an icon on the ribbon. For instance, you can click
the polyline icon == or type PL at the command line, then hit enter.

Panning and Zooming
Most of your panning and zooming will be done with your mouse’s wheel.

* Roll the wheel forward to zoom in to an object.
* Roll the wheel towards you to zoom out.

For zooming with the wheel, the location of your cursor is
where AutoCAD centers the screen.

* Press and hold the middle mouse wheel to pan the screen. £

% Double-click the middle mouse wheel to zoom extents.

© 2010MasterGraphics Inc. Page 8 of 38



Selecting Things

It may sound simple, but knowing how to select objects efficiently in AutoCAD will make using Civil
3D much easier.

KX The first thing you need to know is that if you are not actively in a command, AutoCAD is in a
selection mode.

After you are done with a command, the tool you are using is no longer active and you are back at a
Command: prompt in the AutoCAD command line.

This is very different for users who may be used to software that keeps you in a command until you
switch tools (such as Microstation or Photoshop).

All of the techniques discussed in this section will work outside of a command or at the Select
Objects: prompt when you start working with commands.

Just a Click

When you are not in a command, and you click on an object, you
i = will see blue squares at key points. These blue squares are called

R grips.

* |f you click a grip, you can move or adjust the object.

T |f you are in a command, such as move, you will not see grips but
you will see objects become dashed.

Window Selection
To select multiple items at once, use a selection window. Click on the screen where you have no CAD

objects and a selection window is started. Drag across your screen and you will see a temporary
rectangle forming.

X The direction that you drag your selection window makes a difference!

e——__ .|| Dragging left to right across your screen will give you a
‘ | blue field with a solid line around it.

Only objects that are completely inside the blue area will
become selected.

‘ \_.;.:_:_;;:.._.__ Items that are partially in, but cross the solid line are not

‘ | W\ || selected.
. N LefttoRight |\
crossing window

Il
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Cycle for Selection

Right to Left

crossing window ||

Dragging right to left across your screen will give you a
green field with a dashed line around it.

Objects inside the green area and anything touching the
dashed line will become selected.

Items that are partially inside will also become selected.

In Civil 3D you will find that you have many objects that share the same location. For example, a flange
line will coincide with a line representing edge of asphalt. Knowing how to quickly select items that are
“hiding” behind other objects will increase your productivity greatly.

The following illustration shows three objects that partially overlap. Notice that different objects appear
to “light up” as the cursor hovers over.

’

Items that are drawn first tend to get covered up by items that are drawn after them. In AutoCAD this is
called Display Order. We will discuss display order later in this section.

If you wish to select an object that is under another object, you can use Shift+spacebar to force the
underlying object to rise to the top for selection. To cycle through the objects that may be under your
cursor, keep holding shift key while hitting the spacebar.

© 2010MasterGraphics Inc.

You need a steady mouse hand, but when the object you are
after appears to light up, click it.

You may even discover an object you didn’t realize as there!
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Selecting, and then Right-clicking

Repeat MOVE It is important to get comfortable with using the right-click button on
Recent Input » | your mouse; in Civil 3D, right-clicking is HUGE!
-
Isolate Objects  * . . . .
; Clipboard - X Outside of a command, if you have an item or group of items
m o _ _ selected, right-clicking will give you a list of options that are specific
i Basic Modify Tool ]
. , | tothe item(s).
- Display Order
[®]Properties... A very handy tool to know is the Select Similar command.
(B Quick Select... o ) )
Select similar will look for objects of the same type on the same
[E object Viewer.. layer, and select them all in one shot.

Display Order

If you draw something in AutoCAD, and then draw another thing on top of the first thing, the second

thing will obscure the first thing where they overlap.

HUH?

Regardless of actual elevation, objects drawn on top of each other (i.e. they share the same XY space)
will take precedence over the items drawn before them. For instance, if cycle for selection isn’t working,
use the Display order commands to get to the objects you want.

Select the object you wish to work with. Right-click and select display order.

e Bring to Front — takes the selected object
and puts it in front of other objects that
intersect it.

e Send to Back — pushes the selected object
behind all the others that it intersects.
e Bring Above Object — moves the selected

entity on top an object you select.

e Send under Object — moves the selected
entity behind the object you select.

* Display order has no effect on actual
elevation. It’s just a graphics thing.

© 2010MasterGraphics Inc.

Repeat MOVE
Recent Input 4

Isolate Objects ¥
Clipboard 4

Basic Modify Tools

[ Properties...
[¥ Quick Select...

Quick Profile...
Polyline Edit
& Ohbject Viewer...

Select Similar

e i M

Bring to Front L}
Send to Back

Bring Above Object
Send Under Object

Google Earth Timespan
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Properties

x
[Polvline 'l # | | W| L
=] |Genaal. - =
g Color W Bylayer
Layer C-ROAD-CNTR
Linetype — -~ Bylayer
] Linetype scale|1.0000
Plot style ByColor
B Lineweight — Bylayer
15 Hyperlink
S| [Thickness  |0.0000
3D Visualization -
| | Material |B)fLa)fer
2 |Geome‘lry -
= Vertex 1
b
= Vertex X 17077952.5221
% Vertex ¥ 9030727122
Start segme... |0.0000
' End segmen... 0.0000
" Global width |0.0000
= Elevation 0.0000
v}
g Area 0.0000
= Length 6687776 4
o €
| Misc - ]
Closed MNao ,5_9
—‘ Linetype gen..,Disabled
x
5 lane &[] | o
& al@ - |=
— L Eg*
7 Crde ) wrRIES"
= -
8 Linetype — Eylayer
— Linetype scale|1,0000
g Plot style ByColor
= Lineweight — Bylayer
b Hyperlink
U Thickness 0.0000 t]
o i=
G |SD Visualization - g
g | Material ByLayer g
_‘

© 2010MasterGraphics Inc.

The properties tool palette is a great tool to know. The properties palette
allows you to see information about a selected object and make
modifications.

From the previous section, you know that selecting an object, and then
right-clicking it is a way to view commands associated with an object.
Properties is one of the items you can access this way.

You can also access the properties palette by clicking the Properties
icon from the palettes panel on the Home tab.

At the top of the properties palette, you will see the type of object you
have selected.

You can change many things about an object right from here, such as the
layer and elevation.

If you have multiple objects selected, you will see the number of items
in parenthesis at the top of the properties panel.

Click on the dropdown to see the breakdown of the types of objects.
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|

] Extended Data ] Display

Object Class

|

Layer

Linetype M ByBlock
Linetype s.. B Red

Lineweight B Green

Thickness W Elue

f. Mage... B
3D Visualizati .
- ™ White ||

Material |oyrayer |

Plot style O Vellow

m

Hyperlink E Cyan

Geometry =~

Center X 17080744 5...

Center ¥ 907897.34589

Center Z 0.0000

Radius 1409022

Diameter |281.8043

Circumfer... |885.3143

Area 623713458

MNaormal ¥ [0.0000

Maormal ¥ {0.0000

Mormal 2 |1.0000

B = x

Properties

[

© 2010MasterGraphics Inc.

If you wish to make changes using the properties palette-, you will need
to click into the area you want to change to “wake up” the cell.

In the example shown at left, clicking on the color property exposes a
dropdown menu where the color can be changed.

Any properties that cannot be changed here will appear slightly grayed
out.
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Drawing Lines, Polylines and 3D polylines

L ‘ * The differences between lines, polylines and 3D polylines are significant to
% -@-= the Civil 3D world.
ol
~ O 7 = = All of these commands are located on the Home tab > Draw panel

Lines

x
| ( |Line )
©|  [General m A line can have differing elevations at each end.
[ n i . . .
s T = The differing elevations may be a result of
s ByLayer snapping to nodes of different elevation.
Linetype scale 1.0000 ]
Plot style ByColor
t:::::l'f:t 250 I g Be aware that a chain of single lines will not join
TiiTd s 0.0000 = if they have a Delta Z value other than 0.
3D Visualization =
Material | ByLayer |
‘Geometry & |8 Also, if you convert a line to a polyline, check
] - - -
EEEE: :‘ig;ii 5 the resulting polyline elevation. The result may
a . =
<tart 550000 : be totally unexpected!
End X 12626.4849
End Y 6789.3092 |
End Z 239,0000 "
Delta X 92252415 :_J‘G
uw Delta ¥ 1661.5357 i ¥}
£ Delta Z -16.0000 ——— %
‘SL Length 9373.6886
& Angle 10
[
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Polylines

=~ The term Polyline refers to a 2D polyline. A 2d polyline is a chain of line segments and/or arcs at the
same elevation.

X j———\P ) A polyline can be at an elevation, but every vertex is
alyline .
. . at the same elevation.
Color W Bylayer E A )
Layer POLYLINES When you start the polyline command, if you happen
EEZEEZ T ByLayer __| tosnap to something at an elevation, the rest of your
— ByColor line will all be at the same elevation.
Lineweight 0.30 mm &
Hyperlink &
Thickness 0.0000 e
Material ByLayer ]
Geomety .+ £
Vertex 1 é
Vertex X -978.5725 =
Vertex ¥ 13998.1653 g
Start segment w...[0.0000
End segment wi...|0,0000 |
Global width 0.0000 "
Elevation 150000 —— é
Area 1582995.7758 E
. Length 8672.4688 '-g‘
£ M s
g- Closed Mo
& Linetype genera...|Enabled
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3D Polylines

2 A 3D polyline is also a chain of line segments, but it cannot contain arcs. Each vertex of a 3D
polyline can be at different elevations.

Bl ¥ x

[[@ Properties

{ED] Polvline)

General

Caolor

W Bylayer

Layer

3D POLYLINES

Linetype

BylLayer

|

Linetype scale

1.0000

Plot style

ByColor

Lineweight

0.30 mm

Hyperlink

Display

| 3D Visualization

|Materia|

| BylLayer

editing.

.

Vertex X

4854.1663

Vertex Y

16346.1535

J Extended Data l

Vertex Z 10.0000
Length 8518.3875
Misc - n
Fit/Smooth Mone 8
Closed No E
2,
[s]

You can edit each vertex independently through
the properties if you wish.

Notice how the screen shot at left shows that we
are sitting on vertex 7.

You’ll also see the 7" vertex from the left has an X
glyph on it, showing us graphically what we are

When you get into Feature Lines in Civil 3D, there
are much slicker ways to set elevations.

Civil 3D Function Line Polyline 3D Polyline
Convert to Alignment Yes (Civil 3D 2010 +) | Yes No

Convert to Feature Line Yes Yes Yes
Convert to Pipe Network Yes Yes, but...* Yes

Add to Surface as Breakline Yes Yes, but...* Yes

Add to Surface as Contour No Yes Yes
Convert to Profile Yes No No

*Watch your elevations! Remember all vertex elevations are the same for a polyline.

© 2010MasterGraphics Inc.
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Other general tidbits about lines:

e Splines are evil. ™ Do not use these! You may receive a drawing from someone who thought
splines looked pretty when they drew contours in base AutoCAD. In this situation use

SPLINEDIT command 2 to convert splines to polylines.

e If you have individual line segments and wish to convert them to a polyline use the PEDIT
command £°.

Start the PEDIT command.

Type M for Multiple.

When you are prompted to convert objects to polylines, hit enter for yes.

Type J for join. (Then enter)

O O O O O

If all of the segments are touching, you can use a fuzz distance of 0. If there are gaps
between the lines, type a fuzz distance that will force the lines to close. (Hit enter)

0 The command line will report how many segments were joined. If fewer segments were
joined than you expected — there are two possible causes:

1. The lines are at differing elevations. (Use the FLATTEN command to fix)
2. The fuzz distance is not large enough to close the gaps.

¢ If you have objects that you wish to “smoosh” down to zero elevation, use the FLATTEN
@u Flatten objects

command. FLATTEN pushes 3D polylines, polylines and lines down to
elevation 0. When asked if you’d like to remove hidden lines, Yes will convert the object to a
2D polyline, and will remove any vertices that are not visible in plan view. If you don’t wish to
change the object type, use NO when asked to remove hidden lines.
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Working with Layers

Everything you draw should go on a layer. No exceptions! The good news is that once you get Civil 3D
involved, it will “push” things to the correct layer.

Freeze | ayerl Layers are key to AutoCAD in

& & s &8 keeping your drawing well organized.

Current layer state

Road Plan - Utilities Frozen

Q 1+ % of* [l C-ROAD-ASSM Current layer They are especially valuable when it
- E— comes to printing because you can
£ |2 B35 2| % freeze items you don’t wish to display
| Meked layer fadi 50 on a plot.
Layers

Thaw all |

When you start a drawing tool and start drawing, that line is being created on the current layer. You can
tell what layer is current by looking at the layer dropdown on the Home tab > layer panel.

Y Mol W CroRASM - To switch which layer is current, make sure nothing is selected in the
) 15 o [l Block tree di_02 - R !
: drawing and click on the dropdown arrow and select the layer you

@ < [l Block tree dI_04
() 4 @ [ Block vehicles car espace want.
'\;' ,(JE |:| Elock vehicles car mini

Y €% of' Il Boundary
PETY BN

@ a5 Il C-ANNO-MTCH

§ - g Il C-ANNO-MTCH-HATCH

@ a5 Il C-ANNO-MTCH-TEXT

- Il C-ANNO-TABL

) 5 o5 Il C-ANNO-TABL-PATT

) 1 G [l C-ANNO-TABL-TEXT

¢ o [l C-ANNO-TABL-TITL

Creating a New Layer

To create a new layer:
1. Click the Layer Properties Manager Button =E..

2. Inside layer properties manager, click the new layer button .
3. Type in the layer’s name and hit enter to continue.
4. You may wish to make the new layer current by double clicking on it in the layer manager.
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Ir
Current layer: C-ROAD-ASSM @ Roadways: assemblies and subassemblies Search for layer Q@ ‘):
= ] Create B 0 ¥ 2 & @
£5 Filters new layer | || s. Name On  Freeze  Lock Color Linety.. Lineweight Plot.. P. N. [+
E-£7 Al .= C-PROP-BNDY Q g3 o [ 1. Contin.. —— Default  Color. & B p
£9 All Used Layers = C-PROP-BRNG g o o [ 92 Contin. —— Default  Color. & B P
< C-PROP-LINE i g3 @ W b.. Contin. = 0.30mm = = PE|
= C-PROP-LINE-TEXT & g3 o [ 1. Contin. —— Default e B T
=~ C-PROP-LOTS — @ m.. Contin.. —— Default  Color.. & B P
<= C-PROP-PATT Layeris & o [ 1. Contin. —— Default  Color.. & B P
.= C-PROP-RSRV locked & [l 94 Contin. —— Default =N
= C-PROP-TEXT W ol o’ [ 92 Contin. —— Default =
.= C-ROAD Q g o Wl w.. Contin.. —— Default =1
= C-ROAD-ACME_NOTES Q ﬁ off [ 94 Contin.. Layer wil s P
M’ C-ROAD-ASSM i ge3 o [ 40 Contin.. - = IR
=~ C-ROAD-ASSM-BLIN " g3 = [ r. Contin.. not plot .2 BR -
-~ C-ROAD-ASSM-OFFS i g = [ r. Contin. —— Default = - f;-ﬁ
= C-ROAD-ASSM-TEXT 9 fos o' W w.. Contin. —— Default == - r;ﬁ
= C-ROAD-BRNG g g o' [ r.. Contin. —— Default =] P
< C-ROAD-CNT™ | 0o & of [l r. CENTE. —— Default .2 BrE
yeris : , g
= C—ROAD—CNj frozen E o of W r. Contin. —— Default ~ e BR |8
= C-ROAD-CO & - b. Contin. —— Default =N
[Tinvert filter K|l « | i » :‘%
—
‘ All: 194 |ayers displayed of 194 total layers =

Layer Properties manager can be closed or kept open like any other Tool Palette. (See Working with
Tool Palettes for more information)

Layer Properties You Will See

Note: Modelspace and viewport concepts are discussed in depth in the next section.

Icon | What it does: Additional Info:
- | Layer is thawed in main modelspace Use the Thaw All Layers tool if you want to see things on
layers that had previously been frozen =
&% | Layer is frozen in main modelspace and all | This is the best option to use is you wish to manipulate
viewports visibility of layers
" Layer is on in main modelspace Use the Thaw All Layers tool if you want to see things on
layers that had previously been off £
i Layer is off in main modelspace and all Similar to frozen but AutoCAD still considers the layer with
viewports zoom extents and REGEN commands
& Layer is locked. Objects on that layer may be seen, but can’t be manipulated
el | Layer is unlocked and available for editing. | Most of your layers will be unlocked while drafting is taking
place
7, | Layer is thawed in current viewport Every viewport can be different. Use this to your advantage
[% | Layer is frozen in current viewport Using the Layer Freeze command inside a viewport will onll/
affect the viewport you are working in - VERY HANDY! "i%
& | Layer will not plot This is a drawing-wide setting for a layer. Frequently used

for Viewport layers
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Don’t Freak Out - Use Layer States

When you get into Civil 3D, you’ll see that every element goes to its own layer. This means that a civil
3D project can easily have several hundred layers. To help manage the layers (and your sanity) use
Layer States.

‘Unsaved Layer State v‘ Let’s say you’ve been working in modelspace freezing things, thawing
Blot . things, maybe locking things and you think to yourself, “Gee this is a
Road Plan - Utilities Frozen good point I might want to get back to quickly.” Create a new layer
A state!

Vectonze L |

(New Layer state. D) Give the new state a name and click OK.

Manage Layer States..
Now you can easily get back to that layer “situation” by hitting the
dropdown again and setting your desired state current.

This also works inside viewports! So if you’ve got a pretty state you’d like to plot, double click inside
the viewport and set the layer state you want current. More information on viewports is coming up, |
promise!

Other Layer Tidbits:

e When an object is selected, its layer is displayed in the layer dropdown.
0 To change and object’s layer:
1. Select the object whose layer you wish to change
2. Go to the layer dropdown on the Home tab > layers panel
3. Pick the new layer.

e A really great command to know is the Layer Previous command ZIf you want to get back to
the layer state you were in last, hit this and it will take you back. For example, say you

accidentally hit thaw all layers = in a viewport. Layer previous will restore the layers.
e Finished projects should have nothing on layer zero. Lots of objects on 0 indicate a lazy drafter!

e Do not use the Defpoints layer. It doesn’t plot, and is used by AutoCAD as a placeholder for
dimensions.
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Using Object Snaps

Object Snaps enable you to quickly select exact geometric points on existing entities without having to
know the exact coordinates of those points.

Use object snaps to draw more precisely. You can make sure that object truly “touch” or are drawn the
way you intended.

N

Z) oo ElEINEEPIEEIEIE]

Midpoint
Center

B node The most common object snaps you’ll use are endpoint, midpoint,
€ Quadrant node and intersection.

|g| Intersection
—-  Extension
&£ Insertion

L perpendicular If you right-click on the OSNAP icon at the bottom of your screen

t‘g EgEn you’ll see a list of the available snaps that you can have running all the
] P time when you are drafting. Active snaps are highlighted in blue.

4 Parallel

v Enabled

: v UseIcons

Settings...
Display 2

e[DZIET=T+E I

The most useful snaps to know for the Civil 3D user are:

Endpoint
p— S Endpoint grabs the ends or vertices of any type of line or arc.
Midpoint

—— Midpoint grabs the “halfway point” between two vertices of any line or

— arc.

Node
Node snaps to points. In the case of a Civil 3D survey point, node
coincides with the insertion point.
SO
Intersection
For two objects at the same elevation, intersection picks the point where
they cross. (If the objects are at different elevations, use Apparent

Intersection)
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Other useful tidbits about Object Snaps:

e If you want your object snaps to ignore the elevation of the object you are picking, type
OSNAPZ at the command line. Set this variable to 1.

e Be patient when using object snaps on Civil 3D objects. Sometimes it takes a moment for
the object snaps to sort out all the data you have on your screen. Pause your cursor where
you expect the object snap to appear and it will pop up.

e Be aware of your zoom level when running object snaps. OSNAPS work even when the
object you are snapping to is off-screen. For example, the closest endpoint of a line may
be outside of your screen’s view. When you click, the line you are drawing will jump to
that off-screen spot.

e You can turn object snaps on/off on the fly by using the F3 key.

Basic Modify Tools
B B R B- Once you locate these commands on the Modify Panel, the only
@ == v learning curve working with the tools is getting used to the order in
voch D0 E Al e you do your clicking and picking.
Properties .éf iS5 EE [:| -

Bl 5B

| By — | R
-| s el e et 7 2

g Modify

* Keep an eye on the command line to help steer you in the right
direction.

Erase

There are two main ways to erase objects in AutoCAD.

1. The easiest way is to select the objects you wish to remove, and then press the delete key.
2. If you want AutoCAD to prompt you to select Objects: use the erase command from the modify

toolbar. &
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Move

Second click -
displacement .

=

o |/

,‘HE
X

First click -
basepoint

Example Workflow: Move

1. Hit ESC several times to ensure you are out of any other commands. This will also ensure
that you do not have any objects selected.

Click the Move command. *¥*

You are prompted to Select Objects:

Use a crossing window to select the objects you wish to move.

Right-click to move on to the next step.

The command line now reads:
Specify base point or [Displacement] <Displacement>:
a. The base point is referring to the location you are moving the objects from.
b. The second point is where you are moving the objects to.

7. When the second click is complete, the command is finished.

oUW

When you finish working with an AutoCAD command, you are taken back to a
Recent Input * | command line prompt. When you see the word Command: at the prompt you
Icsﬁit;?:jm : know you are in a selection mode.
sasic modiy Tools  » | IT YOU want to restart a command again right away, right-click and select Repeat
Display Order ’

AEC Modify Tools 3

S % If an object (or several objects) are already selected at the time

3 o you start the command, it will skip past the option to Select

B Quick Select. Objects. For example, if | had the suitcase objects selected at the

AUl time | clicked Move, it would jump me to step 6.

Options...
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Copy
Example Workflow: Copy

1. Click the Copy command. &

You are prompted to Select Objects:

Use a crossing window to select the objects you wish to move.

Right-click to move on to the next step.

The command line now reads:
Specify base point or [Displacement] <Displacement>:
a. The base point is referring to the location you are moving the objects from.
b. The second point is where the duplicate object will appear.

6. Your command line now says:
Specify second point or [Exit/Undo] <Exit>:
You can keep making copies of your objects.

7. Hit enter when you are done making copies.

arwN

Offset
Example Workflow: Offset

1. With no objects selected, click the Offset tool. &=
2. The command line now reads:
Specify offset distance or [Through/Erase/Layer] <3.0000>:
Type in the distance you wish to offset the line or polyline.
3. The command line now reads:
Select object to offset or [Exit/Undo] <Exit>:
Click on the object you wish to offset.
4. Now your command line says:
Specify point on side to offset or [Exit/Multiple/Undo] <Exit>:
5. Click on the side you wish to offset.
At this point you should see the new object you created.
6. The command remains active until you hit enter.

T ————————__ The offset command adjusts the geometry of the
—_— line to get a consistent distance between the
original and offset line. This means that arcs will
have different radii in the offset object.

—

You can offset almost every object except 3D
polylines using base AutoCAD.
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Rotate
Example Workflow: Rotate

1.

SRS IR

With no objects selected, click the Rotate tool. O

The command line now asks: Select Objects:

Select the object or objects you wish to rotate.

Right-click when you are done selecting entities to rotate.

You are now asked: Specify base point: Use object snaps to select the base point.

You are now asked to Specify a rotation angle. The default options allow you to type
in a rotation angle or graphically select the rotation angle. If you type in a rotation angle, hit enter
to finish the command.

By default, AutoCAD considers due East = 0°.

When we get into Civil 3D there are more
options for specifying angles (such as bearing),
so if the angle defaults in AutoCAD bug you,
don’t worry!

Explode

There are some situations where you want to break apart an AutoCAD object into components that make
it up. For example, you may wish to turn a polyline into several line segments. You may wish to turn a

block into regular lines. To break down an object into smaller parts explode can be used. ¥

< Use Explode with caution!

* Using explode on a Civil 3D object (such as a surface) will remove the information behind it, leaving
you with just the graphical representation.

Leme

" " i i

. " " . v i

T " L TSN USSR E
- [ B----- S - Al B i@ 3

Before Explode After Explode
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Bl )T

BONUS! Using Polar Tracking

Polar tracking allows you to draw or move an object in a specific direction without using

ortho mode or angular key-ins at the command line. When the option is highlighted
on the status bar, you will automatically get polar tracking lines at 90° intervals.

Cpolar tracking Iinej

If you see the tracking line with your cursor, you can simply type the distance at the
command line, then enter. Without polar tracking turned on, you would need to use the
tedious notation of @20<90 to denote a distance of 20° at 90°.
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Block Basics

A block is a group of AutoCAD objects that have been tied together. A block can be used like a rubber
stamp — you can have the same items over and over in the same drawing without having to recreate them.

* Every block has a main base point. The base point appears as a
grip when you select the block.

basepaint

i~
' A I
]
[ sz i o

For using Civil 3D, being able to create a block isn’t as necessary as knowing how to utilize ones that
have already been created.

Here are the most common ways to work with existing blocks:
e Insert a block from a tool palette
e Insert a block that already exists in the drawing
e Insert a block that comes from an external DWG.
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Inserting from a Toolpalette

To open up the toolpalette, click the icon [

Divided Highway

— Primary Road Full Section

— Secondary Road Full Section

Intersections

—— Primary Road - Throug...

— Primary Road Part Section ...

—  Primary Road Part Section ...

— Primary Road Half Section ...

—  Primary Road Half Section ...

— Secondary Road Half Section ...

—  Secondary Road Half Section ...

_”H Generic [ Daylightl Curbs ]Medianslshoulde...] Lanes ] Basic ]NewPaI.‘.]Assemb.‘.

x
Common Assemblies '
EN
Basic Assembly
Basic Lane Transition

Right-click
Move to_ access
Size this menu
Close
Allow Docking

Anchor Left <
Anchor Right =

Auto-hide

Transparency...

MNew Palette
Rename

Customize Palettes...
Customize Commands...

Import Subassemblies...

Civil Imperial Subassemblies
Civil Metric Subassemblies
Civil Materials

Civil Multiview Blocks [
Annotation and Design
Samples

3D Make

Materials Library

Generic Lights

Cameras

Visual Styles

All Palettes

Concept Model Trees

Concept tree 01

Highways

Concept tree 04

Tabs

Concept tree 05

’1’ External Works\l [

Concept tree 02
& cond

Detail Model Trees

# Detail tree 01

Landscape

Deciduous Trees Large

‘ Deciduous large 02

‘ Deciduous large 04

l Building Footprints ]

‘ Deciduous large 08

‘ Deciduous large 10

. Deciduous large 19

CZ Tool Palettes - Civil Multiview Blocks

© 2010MasterGraphics Inc.

When you are using civil 3D, the first set of tools
you will see on the tool palette are special
roadway creation tools. To access some of the
blocks available to you, right-click on the edge of
the tool palette.

Select Civil Multiview Blocks.

Once you have switched palette groups, the set of
tabs along the side of the palette will change.

The tabs represent different groupings of tools.

- This tool palette contains blocks that are useful to Civil 3D users.
Click on the Landscape tab.

Click the Detail tree 01.

The first click places the base point of
the block wherever you click in the
graphic.

The second click establishes the rotation
of the block.

After you are done setting the rotation,
you are back at a Command prompt.
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Inserting a Block Using the Insert Command
If you don’t have blocks set up on a tool palette, you can use the more traditional Insert Block command.

From the Insert tab, go to the block panel and select Insert.

)

Insert

At this point you will need to decide where the block information is coming from.
e Existing in the current drawing
e External file

Existing Block

If a block has already been inserted into the drawing or is defined in the template, you can easily insert it
using the insert block command.

Go to the Insert command.

Neme:  EVETPIOV
Benchmark A Click the dropdown to see the blocks

Path: Drainage MH .
Evgingihd | available to you.

Loca ghrub 2

Insertior."',V.E” Rotation

[¥] Speciy On-screen [ Specity On-screen [ Specify On-screen Select the block you wish to work with.

X 1.0000 Angle: o

Set your Insertion point, scale and rotation
options.

Elock Unit

Unit: Unitless

et foomn Click OK.

[ Explode

Browsing for Blocks

A block is just a special case of a DWG file. In fact, any DWG file can be used as a block.
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s¢38ll \When you get to the insert dialog box, click
Name:  STOP_SIGN ] the Browse button and navigate to the folder
b where the DWG s saved.

Path:  ZLEARNINGISTOP_SIGN.dwg
Locate using Geographic Data

Set the insertion, scale and rotation options.

Insertion point Scale Rotation
Specify On-screen [ Specify On-screen [] Specify On-screen

X 1.0000 Angle: p C|ICk OK

E‘;iku”“m Once the block has been pulled in from an
outside file, it is no longer necessary to
[9] Uniform Scale Rl L browse out for it again. It will now show up
in the list of blocks available in the drawing.

[ Exploge [ ok ][ canca ||

What About Those Settings?
So, you noticed those checkboxes on the insert block settings.

- Theinsertion point refers to where the block base point is going to end up when you
S/% x i place itin your drawing.

The scale refers to how large the block will come in; as compared to the size the block
was defined. You always want Uniform Scale checked on.

Rotation specifies the angle at which the block will come in. This rotation angle is similar to the rotation
angle used in the Rotate command.

Block Unit The block unit is AutoCAD reporting to you if it is doing any unit conversion.

Unit: Inches

For instance, if the block you have browsed for has been created in inches,
Factor:  gpga3 AutoCAD will show the conversion that is automatically happening.

Explode should remain unchecked. You can always explode the block after it has already been inserted.
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Paperspace and Modelspace

Working with Paperspace and Modelspace can be a funky concept for people who have never used
AutoCAD before.

N T I T

: The tabs on the bottom of the drawing area will

3 ) .
switch you between main Modelspace and the layout
S 4 ] Model [ Layout1 [ Layoutz [/ ’ tabs. y P y

The Model Tab (the “Real” Modelspace)

X The model tab is where you will do the vast majority of drafting, design and annotation.

You will work in real-life scale; a 24’ wide road will be 24 wide. Always draw your objects ata 1:1
scale in Modelspace.

(Asr=100 L[| The annotation scale you see while you are working in Modelspace affects the size of
text placed by Civil 3D or annotative text placed by AutoCAD. While you are in the model tab, this
scale is determined by drafter’s preference. Because you will do all your plotting out of paperspace, the
scale doesn’t affect anything at all — other than your ability to see it!

Layout - Paperspace

The layout tabs are there for you as you get ready to print your project. Switch to the layout tab you wish
to work with by clicking on the name of the tab at the bottom of your drawing screen. Once you have
switched to the layout, you will see the following:

Printable
bounds

Paperspace
UCS icon

X The layout tabs represent how your page will be arranged when printed*,
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The big white square represents the size and orientation of the piece of paper you would like to squirt out
of your printer*.

*We’ll get into how to set the paper size when we talk about printing.

The dashed line represents the printable bounds, or the limit as far as how close to the edge of the paper
you printer can print. The distance between this dashed line and the edge of paper is usually determined
by the printer you are sending your design to.

KX The viewport is a window into your design.

The triangular Paperspace UCS icon is a sign to us that we are in paperspace. Any drawing we do when
the triangular icon is showing will only be on our current layout. We are not affecting Modelspace as

long as you see this symbol or the button at the bottom on the screen.
Any zooming in and out just zooms the paper itself, and does not affect the final print of the drawing.

* Paperspace is where you will draw your title block, add north arrows and add text related to the date,
project location etc.

Layout- Modelspace

If you double-click inside the
viewport you are activating a
viewport.

You’ll notice that the UCS icon
changes and the viewport outline
gets heavier. You are now in
Modelspace!

We can now work inside the
viewport. Any drawing we do at
this point affects the main
model.

If we zoom and pan in this state you are changing the scale and location of the Modelspace view.

X ltisa goed GREAT idea to lock the viewport once you have gotten your view in the right place and at
the desired scale. With the viewport active, set the scale by using the scale list in the status bar.

| & (Sl 2,
1. Unlocked

] | Locked

When the viewport is locked, you can still draw in Modelspace and manipulate layers, you just can’t pan
or zoom.

ey |

To get back to paperspace, double-click outside the viewport or click the button in your status bar.
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Bare-Bones Printing

Printing out of AutoCAD is very closely related to the layout tabs.

% All formal printing will happen from the layout tabs. The only time you would print from the Model
tab is if you are just creating a check — and are not concerned about scale or a titleblock.

By the way, “printing” and “plotting” are interchangeable terms — so don’t get confused if AutoCAD or |

switch it up on you.

Getting Ready to Print

e et e it . St

ﬂiﬁzn -=]’—‘“— Mew layout |
W “’ﬁ From template... |j
i. . Delete ”

< Rename L

4 Move or Copy...

i Select All Layouts

I, —

g Activate Previous Layout {’3
e . Activate Model Tab

b3 Bl

b Page Setup Manager... [ )
N

e Plot... :
H 4
? Impaort Layout as Sheet... ORE
e s Export Layout to Model... r
MAN L MILWAU Hide Layout and Model tabs ﬁ[
e

... Page Setup Manage
E-a ) i) Learn about the Page
i Current layout: MILWAUKEE 5T Setup manager
Page setups
Current page setup: <None>
*BELOIT AVE™ Set Curent
= = .
EAST INTERSECTION Astemsks k
*VWEST INTERSECTION* indicate layout
tab names.
[ mpore... |
Selected page setup details
Device name: None
Plotter: None
Plot size: 8.50 x 11.00 inches (Landscape)}
Where: Mot applicable
Description: The fayout wil not be plotted unless a new plotter
configuration name is selected.
[] Display when creating a new lyout Close ] [ Help

© 2010MasterGraphics Inc.

In the section about layouts, | told you what you were
looking at when it comes to the paper and the printable
bounds, but I never told you how to get the papersize you
want.

Now | will.

Right-click on the tab you are working with.
Select Page Setup Manager...

&1 In the Page Setup Manager, click NEW...
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.| New Page Setup

New page setup name:

HP4000 34x22 BERW

Start with:

<Mone=

«<Default output device=
=Pravious plot>
*BELOIT AVE*

*EAST INTERSECTION*
*MILWAUKEE 5T+
FWEST INTERSECTION™

[ 0K ] [ Cancel ] [

In the New Page Setup dialog box you are creating the name for
your printing settings.

I recommend having the name reflect:
e The name of the printer
e The paper size
e What type of color the print out will be

Click OK.

Ahh... now you are at the nerve center of all things printing!

., Page Setup - MILWAUKEE ST

Page setup

Name: HP4000 34x22 BW

Printer/plotter

:

Plot style table (pen assignments)
Color table N
manochrome. cth vl@

[] Display plot styles

MName: [@ HP Designjet 4000ps HPGL2/RTL

'] Properties

Plotter:
Where: File

Description:

Paper size
Paper size 7

HP Designjet 4000ps HPGL2/RTL - Optimized driver -...

Shaded viewport options

s displayed

Quty

300

k—o2407—f

Plot options

[ANSI D (lndscape)

- ot object lineweights

Plot area

This should always be
What to plot:

set to Layout when
plotting from layout

Plot with plot styles

Plot scale
Plot paperspace last

Fit to paper

[ Hide paperspace objects

Plot offset (origin set to printable area)
x-  0.000000  inch Center the plat

¥z 0.000000 inch

Preview...

Scale: |1" =1" -
Drawing orientation

© Portrait

1 unit ) 4
@ Landscape

Scale li ight:
LlEzerecis [] Plot upside-down

[ oK l ’ Cancel ] ’

First, set your printer to the correct device. All printers that you are attached to will show up in this list,
as well as some options for printing to a file (such as PDF).

Next, set your paper size. The list of sizes comes from the printer.
The “what to plot” option should always read “Layout”.
Leave the plot offset at X: 0.000 inch, Y: 0.000 inch.

Plot scale should be 1”=1". Remember we set the viewport to an appropriate scale, so the scaling is taken
care of already.

The color table needs to be set to reflect how you want to handle colors from the drawing.
e Want full-color, what-you-see-is-what-you-get in your print? Use ACAD.CTB
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e Want some colors to be dark gray, some black, some lighter gray? Use GRAYSCALE.CTB
e Want all black lines? Use MONOCHROME.CTB

Leave the rest of the settings as-is and click OK.

wessl  Now click Set Current.
E Current layout: MILWAUKEE ST 1) Leamn sboul the Page R .
_ I In the background you will see the paper size change
Coent mage setus: HPAGD0 34622 B to the size you set in the last step.
*BELOIT AVE™ Set Current i
*EAST INTERSECTION® -
“MILWAUKEE ST (HP4000 34x22 BE)" You will also see that the name of your page setup
appears in parenthesis next to the name of your active
Import... LayOUt.
Selected page setup details Yay! It WOI’kS! !
Device name: HP Designjet 4000ps HPGLZ/RTL
Plotter: HP Designjet 4000ps HPGL2/RTL Ovemew of
Plot size: 34.00 x 22.00 inches (Landscape) plOt seftings Close the Page Setup Manager.
Where: File
Description: - - - -
The beautiful thing about this is that we can recycle
[F] Diplay when creating a new layout dose ] [hee] the Page Setup you created. Odds are good that

another layout will go to the same plotter, have the
page size and same color settings.

sesh Switch to the layout you wish to change.
E:’ Current layout: BELOIT AVE 1 W R R .
. D Right-click on the layout tab and pick Page Setup
age setups
Current page setup: HP4000 34x22 BW Man ager.

“BELOIT AVE (HP4000 34x22 BRW)~ Set Curent
*EAST INTERSECTION® . .
*MILWAUKEE 5T (HP4000 34:22 B&W)* New... nghllght the page Setup (H P400 34x22 B&W)

FWEST INTERSECTION™

HP4000 34%22 B&W
Click Set Current.

ke,

Cool. You just saved yourself the trouble of redoing those settings for each layout.

The Print

We are going to keep this printing thing as simple as possible. In the future, you may want to get
acquainted with the Publish option, which allows you to print multiple pages in one shot. In this
document, I’m going easy on you. It is near to the end of the document and you are probably tired of
reading all this stuff anyway.
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Just go to the Application Menu and click Print.

Remember the j
Application Menu? _J (No need to dive into the other options on the right.)
(=) Qutput the dra
D - X You will see the print settings you created previously.

Display M i Always use Preview
before printing!

Wb e

Layout -

g Save As 2
; Export »

€D
=

plot a o T L Pt offsst (rgm i 1o pretale aisal

x DLOIDON0 ech

s 0DOODON0 ch

m) B0 &) ¥

-
=1
o
=
o

Publish 4

o=
-y
o B

g Send » Man
| ---u—‘ﬁ&“-h,,@_.‘i

*Always use the Preview button before you print.

When you click Preview, you will see EXACTLY what will squirt out of your printer. If there is a
problem here, you can correct it before you commit it to paper.

Zoom
original

Zoom
realime

Close preview

HQ| 3 Q Q QX <: (Return to print

{ dialog box)

Zoom
Window

g plemR g

e s

s

!
o
1

w

B
Pz 3mes

g = ——— - == D

il

If you like what you see, click print. =
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If you need to go back and adjust something, click close print preview. ®

External References (XREFs)

External references are a way of viewing another drawing as a backdrop for your current drawing. You
can measure, snap to and work with layers of the items in the referenced drawing.

There are several reasons why you would want to use XREFs:
e Prevents your current drawing from getting too big.
e Allows other people to work in the XREF’d drawing while you are working in the current
drawing.
e Gives you access to some Civil 3D data in the XREF’d drawing.

First, create a new layer for your XREF, for instance, “XREF1”. (Color doesn’t matter)
[« XREF1 §  F o [ 252 Conting

Set the new layer current.

T —

’ﬁ\‘ Uqf Iﬁ P2 Underlay Layers Before you attach a drawing as an XREF, save your
. S [-_1-.11 *Frames vary* ~ current draWing. E
c Clip  Adjus
! r":} *Underlay OSnap's vary™ ~
b, y. (x)

— feteronee - ., Toattach another drawing, go to the Insert tab >
Reference panel and click Attach.

K Make sure your Files of Type is set to DWG. It is possible to attach other types of files, but we’re
sticking to the basics in this document.

& atach exemal et I el Use the Overlay option.

Name: [ My XREF | [ Browse. |

Set the Path type to Relative path.

Preview Scale Path type

Click OK.

\_\\/// 1.00
zf‘_ A S 1.00 ! :
Rotation If your current drawing and the XREF
/V/)% . 1.00 [C] Specify On-screen dranng are |n the same Coordinate
[ vl | Unfform Scale Angle: system, keep the scale, insertion point

ineetton point and rotation at the default values.

[T Specify On-screen

[T Specify On-screen

Block Unit

X -000
C&fmcﬂwe j Unit  Feet If they are not, toggle on the Locate
@ Overlay Y

- - 000 - - -
© Atachment using Geographic Data option.
Z [om Factor:  1.0000

[ Locate using Geographic Data

[m]r
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BT RRER IR ™ 7T g S T g8 Cenitindi Y The XREF layers now appear in the
¥ MY XREF|C-TINN-BNDY § & o @110 Continu. §  Layer Properties manager and can be
% MY XREF|C-TINN-VIEW f & off W 252 Continu..®  frozen & thawed individually just
i MY XREFIC-TOPO § 4 @ O w. Continu.d like any other layer.

% MY XREF|C-TOPO-CONT-TEXT ¢ o & O w. Continu.

3 MY XREF|C-TOPO-CONT-TEXT-N @ O 5 B red Continu.

* If you want to hide the entire XREF quickly, you can Freeze the “XREF1” layer.

Next Steps

This document covers the bare-bones basics to prevent you from tearing your hair out if you are new to
the current release of AutoCAD.

Topics you may also want to understand, but are not critical to working with Civil 3D include:
e Working with text
e Working with dimensions
e Understanding annotation scale
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