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AutoCAD

Still relevant? Definitely.
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2D vs. 3D CAD

Fundamentally different

2D

» Geometry is constructed from
line entities

» To completely define real entity,
multiple views are required as
well as sections

e This type of visualization is an
extension of drawing-board days

« “Electronic pencil”

3D
« Construct parametric geometry

» Component features match CAD
features

« Virtual parts correspond to real
parts in terms of volume, as well
as size and location of features




AutoCAD

Let’s get the basics...

Home  Insert Amnotste  Parametic  View Marage Output  Plugdns  Onine  ExpressTools (-
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Let’s get the basics... guestion mark out on the end
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AutoCAD

Let’s get the basics...

» Most frequently
used commands
are found under
the Home tab

* You could
almost survive
with just what's
in the Home
menu

sl {63 Drafting & Annotation

Output  Plugdns Online  Express Tools
daFaEasma AN Pe

¥ | Unsaved Layer State - e
i Text ’rO Insert =

tate  Parametic  View  Manage
=i~ rmove ) Rotate - Trim ~
@~ PFoopy  Ahmiror ] Fillet -
Art =
T = [-._'\ Stretch E Scale EE Array =

Modify - Layers « Annotation Block =

Polyline

Line

Draw -

“l Command: Specify opposite cormer or [Fence/WPolygon/CPolygon]:

Command: _.erase 3 found
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AutoCAD
General Layout — The essentials

nnotation

Insert  Annotate  Parametic  View Manage  Oumput  Flugdns  Onlne  Express Took

pd ) @ f/c - ¢bvove () Rotate 7 Trm -
e &%
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=
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- - | [\ swewch Elscle S0amey - & | § Bef 0 -
Draw » o

Modify
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* Menu panels...groups of
common commands

e Pan, Zoom,
« Command prompt Scale icons
» The most important place to find

out, “What do | do now?”

» Performance toggles
 Enter command values here

(SNAP, OBJECT SNAP,
LINEWEIGHT DISPLAY)

-
oW Layout] f Layout2 < ?
i Command: Specify opposite corner or [Fence/ 1ygon/CPojn] :

Command: .erase 3 found
Command: /
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AutoCAD

Typical menu layout

* We'll use the Draw menu from the Home tab as an example

i T T Autochb 20
ic  View

ilet ~ (@t | Unsaved Layer State

& §#af]e

Polyline Circle Arc
i -

Draw

USEW Loyout! [ Layout2 /
il command: Specify opposite corner or [Fence/WPolygon/CPolygon] :
Command: _.erase 3 found

Command:
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AutoCAD

Typical menu layout

» We'll use the Draw menu from More options available
the Home tab as an example on fly-outs

Most ‘ / = @ [ ’
common E». -
Draw = \

command
Less common commands
available on drop down




AutoCAD

Fairly detailed help available by hovering pointer over icons

Walit a little while...

. OedBRSa - -|{§}Drafﬁng&ﬁ.nnnta'
| Fome | mneert Annotate  Parametric  View  Man

:/'/u u—:-) @ f/‘ +E+ Move g_} Rc-ta_je

Line Polyline Cirde  Arc | Rectangle
]1 Creates a rectangular polyline
T = b
| pmm RECTANG |

Press F1 for more help

Wait a little while longer...

it | Homs | Insert Anmotste  Parametric  View ot Plias |Coler
P D_D @ f/‘: drmove O Rotate v Tim - | F & a0
4 __' ! = =i
=

Line Polyline Cirde Arc !RectangFE

| Creates a rectangular polyline

Draw = |
| With this command, you can spedfy the rectangle parameters (length,
width, rotation) and control the type of corners {fillet, chamfer, or

square).

mm RECTANG

Press F1 for more help




AutoCAD

Default mouse button assignments

* LMB — Selection

* RMB — Pop-up

» Scroll wheel — Zoom

* Click and hold wheel — Pan

AutoCAD mouse buttons are highly customizable

RMB > Options to customize AutoCAD




AutoCAD

Selection

* Select with LMB M e e

- rmoe Orotate - Tim - | F| 5 % 'g 2 8 49 - L [Byiayer - e |2
(k3 ~ F =
- | Boopy  Ahmimor (] Filet v |50 | Unsaved Layer State s - s (B ByLayer v

i y
B &
Group Measure

Chsvewn Blswe S5amay - & | Q %af (10 ; ' By -

e Unselect individual entities B
with Shift + LMB

Line Polyline Circle

* Unselect all entities with Esc
key

AW Loyout [ Layout? / 3 >
Select second cbject or shift-selsct to apply cormer or [Radius]:
Command :
Command :
1,856, 7.9048, 0,0000 5] L‘_|@\D|D|éﬂ;|+=\+“j| = "“‘DDEL‘|E| P P A e




AutoCAD

Window select — Huge time saver

* Entities can be selected with a
window

* Depending on which direction
the window is drawn, partially
enclosed entities are either
iIncluded or not included

o Left to right > Partial
entities are not included

 Right to left > Partial
entities are included

ommand: Specify opposite corner or [Fence/WPolygon/CPolygon]:
95563, 20854, 0,000 i e s P R R = [MODEL

== A P P 3 ] o




AutoCAD
Object Snap (OSNAP)

» Forces pointer to “snap” to
certain types of drafting objects

» Turn on and off with the
OSNAP icon along the bottom

» Access the settings by RMB on
OSNAP icon > Settings...

:+ 1 found

&% Drafting Settings

| Snap and Grid | Polar Tracking | Object Snap

[“]i0bject Snap On [F3i
Cbject Snap modes

| Endpoint
[ Midpoint
Center
[ 1Mode

[] Quadrant

Intersection

X oo B O
=~ B oM oA F &

= E xtension

To stop tracking, pausze over the

Dynamié inpu.t | E!uu:k F.'-r;:upe.rties.:

Object Snap Tracking On [F11]

[ 1 Ingertion Select Al
[ Pempendicular Clear Al

[ 1 Tangent
[ Mearest

] &pparent intersection

[ ] Parallel

0 To track from an Osnap point, pause over the point while in a
%‘I command. & tracking vector appears when vou move the cursor.

point again.

|




AutoCAD

Points define line segments — There are several ways
» Absolute coordinates — Give X, y location relative to coordinate system, e.g. 2,2

 Relative to last point — Key in the “@” symbol followed by relative displacement

from last vertex, e.g. @1, -1

» Polar — Give distance and degree relative to last coordinate separated by “<*
symbol, e.g. 5<45

* All coordinates get keyed at Command Prompt or in Graphics Window (new to

AutoCAD)

| W L=yvoutl [/ Layout2 [/

Commarnd:

[Unda] :
[Unda] :

CRTHOMODE <0%>:

[Unda] :
[Clo=e/Undo] :

@1,-1

@5<45

Command: line Specify first point: 2,2
Specify next point or
Specify next point or
>»Enter new value for
Resuming LINE command.
Specify next point or
Specify next point or

3.7755, 0.1241, 0.0000

+5

i [

b

&

i

«.} _i_=

to specify




AutoCAD
Right Mouse Button — There’s a lot there

Repeat LIME

Recent Input

Clipboard I Enter I
C

ancel

[solate =
Recent Input »
S Unda Line Undo
) Pan Snap Owverrides r
@q Zoom o Pan
@ SteeringWheels Q zoom
'5_7\] Steeringiheels
Action Recorder
QuickCale
Subobject Selection Filter
9““‘; SEI'E““' Inside a command, it can be
ik .
e S“: = used to enter a selection or
HEE Find...
y cancel one

[+ Options...

Outside a command there are
frequently used commands
and short-cuts




Turn off Dynamic Input!!

* Provides method for

Cutput  Pugis  Onine  ExpessTods (=

Filet - @ |U
D8 arey - & | Q Laf 0
Layer

Al

Phach- oL . sate i i Bytaver
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. - . o Gojers ~ 3 s
enterlng dimensions near = EEEsESREE A e s ol
e it Atbutes - |22 2
- s

prompt

e Comes with some
assumptions

» Check help if interested

point or [Chamfer/Elevation/Fillec/Thickness/Midch]:

rner poinc or [Area/Dimensions/Rotavion]:
0000 [BlE M|« O] < Vil R Eo]E]

oz [Chamfer/Elevation/Fillet/Thickness/Width] i

wo [l Bl ]« [~ [+ o]

Specify other corner polint or [Area/DimensigredRotation

£.1224, 5.4124, 0.0000 s BB | S K-S N O P P A S g




AutoCAD - Reminder

Points define line segments — There are several ways
» Absolute coordinates — Give X, y location relative to coordinate system, e.g. 2,2

 Relative to last point — Key in the “@” symbol followed by relative displacement

from last vertex, e.g. @1, -1

» Polar — Give distance and degree relative to last coordinate separated by “<*
symbol, e.g. 5<45

* All coordinates get keyed at Command Prompt or in Graphics Window (new to

AutoCAD)

| W L=yvoutl [/ Layout2 [/

Commarnd:

[Unda] :
[Unda] :

CRTHOMODE <0%>:

[Unda] :
[Clo=e/Undo] :

@1,-1

@5<45

Command: line Specify first point: 2,2
Specify next point or
Specify next point or
>»Enter new value for
Resuming LINE command.
Specify next point or
Specify next point or

3.7755, 0.1241, 0.0000
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Options

AutoCAD has a lot of options that can be customized

* RMB > Options... to bring &
up dialog box

» There’s an option for
everything, but may need
look around a bit

Incert  Annotate

Line Polyline Cirde

Modify ~

Repeat CANMOSCALE

Recent Input
Clipboard
Izolate
<A Undo Intelizoom
[{) Pan

@Q Zoom
@ SteeringWheels

Action Recorder

Subobject Selection Filter
w Quick Select...
QuickCalc

{5} Drafting & Annotation
Parametric View Manage  Output
/" :) @ ‘//’ - @move ORotate 4 Trim -
. ©r | Beopr  dhmmor (] Filet -
T BE-||BAstech Blsale B8 amey -

Plugins  Onine  Express Tooks =t
4 25458448 2% AHL

Y Bt

)

Ur d Layer Stats - % ¢
@88 Unsaved Layer State i /© Leader et 55 EdE
§ wef 0o T Erae Y EdtAtrbutes ~
Layers ~ Annotation v Block v

Cument profile <<Unnamed Profile>

@ [estayer > — 0¥ *
- f— T

ks G ] e B e B

Bylayer - % B - &
Propertes 3| Groups v | Utites ~ Cipboard

""q_ Cument drawing FOOTINGZ dwag

| Files | Dis‘Diﬁ'f fODen and Save I Plot and Publish I Syslerﬁ User Preferences .Dla.ﬂlng 3D Modehng_ Seledmn_ Profiles

Window Elemerts
v
Display scroll bars in drawing window
[] Display Drawing status bar
[[] Use large buttons for Toolbars
Resize ribbon icons to standard sizes
Show ToolTips

Show shortcut keys in ToolTips

Show extended ToolTips

o Number of seconds to delay

Show rollover ToalTips

Color scheme:

[ Colors... I I Fonts... ]

Layout elemerts
Display Layout and Model tabs
Display printable area

Display paper background

Display paper shadow
[[] Show Page Setup Manager for new layouts
Create viewport in pew layouts

—=n

Display resclution
Arc and circle smoothness

N | Segments in a polyline curve

iy | Rendered ohisct smosthness

Contour lines per suface

Display performance
[1Pan and zoom with raster & OLE
Highlight raster image frame only
Apply solid fill
) [ 5how text boundany frame anly

[] Draw tnue sihouettes for solids and sufaces

hair size

Fade control
ref display
T I 1
|70 |

Inplace edt and annotative representations

[s0 ]

L | =)

[ Heb




EXERCISE - AutoCAD

Let’'s re-create a detailed view from set of constru

ction plans

* Typical example of a 2D CAD
application in Civil Engineering ESE FLATE oo
=> Submission of plans to an

: ISOLATION JOINT AT COLUMN
Inspector (SEE TYP. SLAB ON GRADE DETAIL)

COLUMN, SEE PLAN

CONCRETE SLAB
NON-SHRINK GROUT, 2" MIN. 3" MIN. [ ON GRADE
|

II_OII [

A P
SIS

DEPTH
./. -§h i

BOF. e 2 | ANCHOR BOLTS, SEE
EL. SEE PLAN LI TYPICAL DETAIL

NOTES:

|. FOOTINGS SHALL BEAR ON FIRM UNDISURBED SOIL WITH A MINIMUM

BEARING CAPACITY AS SPECIFIED IN THE GENERAL NOTES.

2. FOR SIZE, DEPTH AND REINFORCING SEE FOOTING SCHEDULE.

TYPICAL DETAIL STEEL
COLUMN ON CONCRETE FOOTING

(Creative Arts Center Drawings, Brown University, J

an. 21, 2009)




EXERCISE - AutoCAD

Define a new layer for concrete sectlons

‘h -"P* : {E:;}Dfafhng & Annotation

« Launch Layer
Properties Manager

= 2

/ ;._D @ r/n T+ e Move C}Rntate —f Trim O

93 ul 'k - nsaved Layer State
° s i G copy  Ab Mirror 7] Fillet ra{ AN ¥
Create a“neW |aye,I: x Current layer: 0 | Q|
and call it “concrete o>
L Imlem 4 #- 5 W & &
L From ma|n W|ndOW % Filters ¢ || 5..| Name ..| Fre... | L... | Color Linetype Lineweight | Trans.

= 3 wh... Continuo.. — Defa...
select that layer as % Mlisediayers T i Def.. 0
current
M T L T e e : ' AutoCAD 2012 -
Home lmx*

mmmmm%ﬁm@mm e

n/:n_:) @r’alj drvove Oroate +Trim ~ | # 5SS & B 2 8 a5 A

o
C I Filet = 51 |Unsaved Layer State -
Line Polyline Cirde .-5.r|: c_:_;. oy ‘j“:" ] n_-l flie ¥
b - | [0\ stretch ) scale B8 Aray - = s T -
Draw - Modify - Ez Q S v _ e

Text




EXERCISE - AutoCAD
Sketch a rectangle for the footing

» Select Rectangle tool

L o S e e e £o Drafting & Annotation v AutoCAD 2012 - STUDENT VERSIOH
° |n Command prompt’ key in || rt  Angekate  Paramefric  View Manage Output  Plugdns  Online  ExpressTools ()«
3 —n £+ Moy Rotate /- Tim - | # £F & 2 B 2 8 & T
-2,-1.25 then 2, 0 s =28y Jorrn O 7w~ 8 B B0 B B BB B0 A\
e pibe: Erde = 5 copy A Mirer ] Filet = @59 | Unsaved Layer State | s
. v - | [G\ sretch ] Scale BB array - R G Lraf o = i
d ThIS Created a. 4ft X Draw = Modify Layers = Annot:

1.25ft rectangle whose
bottom left coordinate is
(-2, -1.25)



EXERCISE - AutoCAD

Draw rebar in footing

: '_{é}Draf‘ﬁng & Annotation

Home  Imsert  Annotate Parametric Wiew  Manages Ouiput Plugdns  Online  Express Tools: (< T=
.

» Create a layer for rebar

] / TE - drmoe Orotate A Tim - F S S £ 2 &l
and Set aS aCtIVe |ayer I:fLiI-IE pal?lli EQ - C‘_:) ) CE?:' CCID?’ dlh Mirror ﬂ Fillet = [ﬁl}‘ Unsaved Layer State n=
. i ﬁ v [-._ Stretch a Scale SE Array + | i H}' o [] rebar -
e Use center diameter tool = e —
o= ) Center, Radius

 Sketch a circle anywhere in (e et
viewport with diameter .052ft = -
) 2| Center, Diameter

(5/8| n) el Creates a circle using a center point and a diameter

P

[\w> 3P| [ CIRCLE

Press F1 for more help

@ Tan, Tan, Radius
Q Tan, Tan, Tan




EXERCISE - AutoCAD

Draw rebar in footing

_{é} Drafting & Annotation vh

Home Inzert Annotate Parametric Wiew Manage® Cutput  Plug-

- Offset sides of footing IN |~ e @ ff | - ¢ Rotate - Trim + | &

by 3in (key 3/12) 3> Ab Mirrer 7] Filet 50

Line Polylne Cirde Arc =
i " " - Fetch Scale Array
* Move circle to bottom = seh {1l oE A

corner of offset

e - 4 6|B8E 81885 N e
Filet - saved Layer State Y| et /O Leader

) $Eef []rebar - [ Table
Layers An

* Click Move tool

» Select circle > RMB
» Select center

» Select corner

* RMB done

» Copy circle to opposite
corner

* Inputs correspond to
Move

I . 0 o R P Y R Tt = S 8 P e e )




EXERCISE - AutoCAD

Draw rebar in footing

» Copy two more circles
creating an even 14"
spacing between them

 Copy
» Select Object > RMB
» Select Center

« Key RELATIVE offset
(14/12 ft.)

* RMB done

» Delete original Offset of ——
Comman: orner or [Fence/WPalygon/CPolygen] :
footl ng Outl I ne z:;;rfurwaw,uuuuu |ﬁ=\—‘EL\@||]\D\A“A\JE|+\D\E\*FD\ T o ] e N 1 3 2 e ]




EXERCISE - AutoCAD

Draw long rebar piece under 4 cross-sections

» Draw line along footing
bottom

* Move line .208ft up
 Offset new line .052ft down
* Select Offset tool

» Enter distance

» Select object > RMB
 Select side to offset
 RMB done.

O ] P A L o EEET S




EXERCISE - AutoCAD

Draw long rebar piece under 4 cross-sections

e Draw line from center of
outer two circles down




EXERCISE - AutoCAD

Draw long rebar piece under 4 cross-sections
RE TR Ee "::é}Drafﬁng&Annotaﬁon v_'

Home  Imssrt  Annotate  Parametric  View  Manage Output  Flugdns Online

»Use Trim to have extra |~ o &)~ o oRet_‘é B
o Ep - et =

h O r I Y4 O ntal I e n gth line Polylne Cirde  Arc O‘f" Copy !11“5 Mirrar 50 UTsa-,:r:d Lay
' ’ - | [y stretch [§scale S8 aray - [ | BT
e Select Trim Oraw ~ Mody =

» Select objects that
define boundaries
(“cutting edges”) > RMB

» Select objects to trim
(the part of the object
selected will be deleted)

* RMB done

* Repeat to clip vertical

guideline Step 1 — Trim Step 2 — Trim vertical
horizontal ends guide line

* Repeat trim operations on

other side




EXERCISE - AutoCAD

Draw long rebar piece under 4 cross-sections

» Create a Center, Start, End Sl
arc to round each end of the §J ﬂ H j: ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
In-plane rod

» Select CSE Arc tool

&
S fic
o | B sverh Blscale |6 b - 46885 8855 A Pl - [y o @ srarer
Modify > dbwror  (JFlet - (S Unsaved Layer Siote )| i/ Lesder - ms‘:{ I Edit = ——dlan
etch Flsale B8 aray - & | Q KT []rebar s T [ETebe ' edit Atmibutes + |25 ——gylayer
Layers - Annotation Block - Properties »

t, Center, En
+ o
//Jstar{. Center, Angle
i
/ Start, Center, Length
+ o
» Select top corner - —

+

V" Start, End, Direction
14

Start, End, Radius

» Select mid-point

» Select bottom corner

* If necessary adjust [ o s
OSNAP settings ol etz

* Repeat for other end

* Delete vertical line
segments (shown selected L
h e re) ééi‘ii:enu point of arc or [Angle/chord Length

% == e o A S R S




EXERCISE - AutoCAD
Hatch footing

« Select Hatch tool . e ® [mt]+] | o
. |:|"/ D_D ll\f’ll /+ +
 Hatch and Gradient Line Polyline Cirde  Arc -

dialog launches ' M

Draw w
+ Select the AR-CONC T
pattern for concrete

* Click Add Select Objects

» Select footing
outline and rebar
parts holding Shift
key

* Adjust scale to .1




EXERCISE - AutoCAD
Hatch footing

| Siorafing amnotmton -

Home Insert Annotate Paramefric View Manage Cutput  PlugHns ling Express To

» Change hatch to

/n {,? ° | Ets drmove ) Rotate - Trim v &g &
concrete layer “Line palyine .E.Ej;) v @ Boooy Ao (Jriet - @ Unsaved Dyeestote
T - | [Bisreth Blsale BFamay - & | § Lhaf []rebar

» Select Match Iayer = Modify =EEE =

tool

» Select concrete
hatch > RMB

» Select footing
outline (on concrete
layer) > RMB

» Check by blanking layer




EXERCISE - AutoCAD

Hatch rebar

ic  View Manage Output Plugins  Onine  ExpressTools
w- 4 %8 &5 48 54
+ 0| | Unsaved Layer

- & | Q Bl (e

nser

' Edit Atmbutes - |5
Block +

 Follow same steps to
hatch rebar

» Use standard cross
hatch

* Scale to .01

e Select all rods In
footing

 Assign rebar hatch to
rebar layer

Select objects or [pi. ernal point/seTtings]:
Command: Specify opposite corner or [Fence/WPolygon/CBolygon]:

Command :
16486, 14413, 0.0000 4]t ll‘e‘h‘j‘@‘é ]+ [Em ] Jwooel [ [An- AR E [0




AutoCAD
Blocks

 Blocks are groups of
entities that packaged as
one

» Makes creating
multiple version of
same geometry easy

* Blocks can be
moved, copied,
mirror and inserted

D 3 Create

i)
g

Insert B

22 Edit Attributes = |

Block

Command
-0.8673, 1.1573 . 0.0000

[fof2 B e [0« [ [= [+ [ m ]

Jwoel [ [Asi~ [L A [BFEE [0




AutoCAD
Blocks

» Create the anchor bolt
block (“L” shaped, 4” X
12" X 94" dia.)

» Select the entities in the
anchor bolt

* Click Create from the
Block menu

 Name the Block
“anchor_bolt”

e Click OK
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AutoCAD

B I O C kS afting & Annotation
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* Move the first Block into
place

* Insert a second
anchor_bolt

» Position the block and
then use Mirror to orient
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AutoCAD
Blocks

» Delete the guidelines

Drafting & Annotation
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AutoCAD
Line Weights and Style

» Create a new layer
called “centerline”

» Change the Color to
green

» Change Linetype
“Center”
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AutoCAD
Line Weights and Style

» Sketch a centerline on
the centerline layer

S/} Drafting & Annotation

Home | Inssrt Annotate Parametric View Mansge  Output

L Plgins Onine BxpressToos (=

& = * T Svoe Qroe —/Exend - | #| G & & T8 E|G5 [ tinear - Y 5 Create
A w2 B fu & P - cATY ¢
e AR aE - Bcopy Abwviror {]Filet - @ UnsavedLayer State 7O Leader ~ £ Edt

Text
- | Bisreh 5] BB Amay - a = 7 [Erabe ' Edit Attributes

Draw ~ v~

Amotation ~ Block ~

i Command :
Command: _gsave

Command

02318,0.9252. 0,0000 [#:[2 EL\G‘\D\GM R E

e [ T R N ) [ ol o




AutoCAD

Line Weights and Style

» Change the lineweight
of the concrete layer to
.30mm
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AutoCAD
Line Weights and Style

- To see the effects of the &= T Trc = 2o

line weight change toggle
line weight button along
bottom

S —_— =l DRI e ! ol i et e — Lo o —————

—— == == = ——C

Command:

e [ ] P e L
0.5095, 0.5895 , 0.0000 o] Ec | S RS N ) P +=@p -




AutoCAD

Model Space vs. Paper Space

Model Space:

» Used to Model system,
component, assembly

* Model is actual dimensions

» Multiple models, views,
sketches, etc.

« Some parts may never be seen
by anyone else

Paper Space (Layouts):

 Parts, plan views, etc. are scaled
to fit paper

* Models are scaled to fit

» Only sections of Model Space
are shown here

» May be several Layouts for each
Model




AutoCAD

Transfer to Paper Space (Layouts)
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AutoCAD

Transfer to Paper Space (Layouts)
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AutoCAD

* We need to pick a scale” =5 = =~
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for this drawing > This
equates model units to
drawing units
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selected “lock” the
viewport
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AutoCAD

Dimensioning and Annotating

* Dimension and Note
appearance are set via

Style dialog boxes ‘
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AutoCAD

Dimensioning and Annotating

» Add length and width
dimension to footing

e Put a note with leader
calling out anchor bolts

» Add general notes
without leader




