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extend shadow in elevation to
:;j \ 2 determine the shape and
extent of the shadow
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determine angle of shadow and

il extend shadow lines in plan to
where they will hit the wall




ELEVATION VIEW
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extend shadow lines in plan to
determine angle of shadow and
where they will hit the wall
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;j 1 complete shadow construction
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extend shadow in elevation to
:;j \ 2 determine the shape and
extent of the shadow
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determine angle of shadow and

5] extend shadow lines in plan to
where they will hit the wall




;j 1 complete shadow construction

ELEVATION VIEW

PLAN VIEW




&] 2 this point determines the exireme edge of
the shadow.
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catch the light and cast a shadow - transfer

il determine the farthest tangent point that will
lhose points to the elevation drawing




&] 1 transfer a few other points to establish the
general form of the shadow.

ELEVATION VIEW |, !

PLAN VIEW il

5] 2 complete shadow construction



curve of the shadow will begin

&] 2 point 4a represents the point at which the
a

e — i —f— jj—
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g] determine the outermost edge of the shadow
1 and find additional points to map out its form




note that the shadow of a shape on a
&] 1 parallel plane is identical in size and shape
to the original object (eg, curves).
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transfer shadow directions from plan to elevation
drawing - note that shadows are cast from the most

i] 1 extreme edges of an object (ie, every part of an
object in light must cast a shadow)



&] 1 complete shadow construcfion
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PLAN VIEW
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P> ;t;_unstruct shadows as
“"\ If the receiving plane

— were flat, then averay
ﬁ | them onto more

[ complex forms

|

for complex objects such as stairs, use a combination of
drawings to determine the shadows
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INTRODUCTION

v The Word AutoCAD is made up of two words “Auto(logo of company)"and
CAD “(computer aided design)”.

AutoCAD is 2D and 3D modeling software.
It is developed by Autodesk company.

v Autodesk 1s an U.S_A based company.
v Itis widely used in industry for 2D drawing and 3D modeling.

v In another way we can say that AutoCAD is a designing course , which is
performed by the help of computer,
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[HOW_A‘U'I:UCﬁD_WGRKS

¥  There is a co-ordinate system used in AutoCAD.

¥ Every drawing shows its co-ordinate,
v In above next slide the line shows its co-ordinate thatis ( 9,6 ) and (-10,-4).

v There Is so many commands like copy, move ,rotate ,mirror in 2D, path array
. rectangular array, polar array & more.

v Different types of drawing can be made in the same time by using a
command that is LAYER,

¥ Using line , arc , circle , rectangle , ellipse & polygon , so many drawing of
different type can be made.



CO-ORDINATE SYSTEM

Every thing that we draw in AutoCAD 15 exacl.
All object drawn on screen is based on simple X-Y co-ordinate system
In AutoCAD # 13 known as world co-ordinate system (WCS).

We are drawing a line; so we have two points A(-10.-4) and B(9,6). A= shown
m figurs.
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The UCS and WCS

v The AutoCAD world i1s 3 dimensional. However, if we want lo draw a 2d
object, such as a plan or a section, we will use only 2 dimensions (x and y).

v WCS (world coordinate system) is the imagmnary plane that s paralie! to the
ground. It 1s the default coordinate system.

v Modifications made to the World Coordinate System (WCS) result in a User
Coordinate System (UCS). It is the plane that vou work on. It enables the
user to draw 3 dimensional objects

v To create a hew UCS, type ucs on the command window, then say New and
specify 3 points on your new UCS plane.




AutoCAD Drawing
Commands




(Lines)

Line segments are created by =y
entering starting and end T 74
poinfs They can be enferad in . B/ |
the Dynamic Input Sf
or the Command Line at the ris | -
bottom : E.—_-:n::n:n-.'t ' '
[T 400 W\ Midel [ Layou) J Layout2 / | &y y
S Specify next point or [Unto) : ST O T
Specify next point or [ Owudo] : S i
|| E]‘IEf_'If'!ll" naut pn_,_n'l: e [ .I.u:!.e.f'ﬂ:nlji:] "i:_rr:,.,.
NOTE: There are multiple ways of accessing cﬂmmaﬁds in AutﬂEAD You
can enter data in the command line. dynamic input. or the fight-click menu |

N — e T ————



(Lines)

m There are sevearal ways o

: Ra=Ent Comnaniic LINE
r by repeat the last command NGO
Eﬁ = D Cocw Hiskory CIORARNDLTHNE
Lise 1. Right-click menu in S  RIEBON |
. D= drawing area | I
o - [
— 2. Press spacebar once Cotens.s
3 Right-clizk in command |
ine

NOTE By pressing the
spacabar twice it will
automatically connect you
to end point of the last ine
seqgment drawn

N — e T ————



(Rectangles)

ﬁ'“"“ There are several aptiens or

? Eritai
7 - .|| commands for creating Loree
@ - | rectangies. The quickestis o ':'*"“ :";d '
3 ey yriig Ihput 4
& - [ enter the X and Y coordinates .
e You miay aiso use the right-click Girer st
menu and choose Area, ~ | Retiters
—. Dimensions. or Hntatfnn._, Shap Operries b
| ‘ There are also several ophons n ':1 IEL
_ the Comniand Line The two T p—
T ' "I_ most commaon are 2 ik

Chamfer and Fillet — | ‘

(9] F ] Moded JTado] .|' Lapauls f

Command: _rectany ‘
Specify First foknef point or [Chamfer/Elevacian/Fillet/Thitkness/ Tideh] &

Specity ather gorner point or [Area/Dimenaians/Rotatian] : T—




(Circles)

o~ |
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3.0 |(7) e, cames [ S -
-~ L
2y - D Ir"""-., L"L.-‘;" d -_l.-"rl "

| 2Pgint by

--\_"‘—\—\_,—'—"'_f

[D'H-Ps'rrﬂ For 2P and 3P circles the poinis picked will
remain on the circle You can 2lso enter an

() o von rats | 20
O Tan, Tan, Tan

VWhere two lings meet 1s called
the—_Bomt e langency:




(Ellipse)

Ellipses ars drawn by entering the center point, endpaints for
each of the two axes, and the rotation angle

NOTE: When a tircle is rolated 2t an angle s appears as an ellipse
circies In Isometric drawings ars circies rofated at 20 degrees
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(Arcs)

There are 11 different methods for creating arcs
in AutoCAD_ All of them require three specific

mmoeeeine | POINES. Astart point, second point, and endpoint

o omm e wg= | The @rc commands that begm with “Start” draw
/7 e e ATCS 1N @ COUNtErclockwise direction, and mus
- follow the correct sequence.
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(2D Polyline)

— AZD Polyline is a cennected sequence
of segments created as a single planar
ochiect You can creale straight line
SEQMSans, arc segments, or a
combination of the two. You can also
change the lin2 widih er weight

. NOTE: Arcs are always drawn in
\ counterclockwise direction

NOTE Remember ig use the right-click
manu when selacling options

Erntes
Canced
Recent gt

At
Clyse
HaFeadth
tength
Undo

Whelth

Snap ivermides

k




Setgnd o
19" x . 15"

2D Polylines

Parking lot .
Arrows:
Armowhesads
drawn from 0-

15" width
| Tall 1s set at
( 25" width

-

me width
025T

th

X o™ S

widliz “0"

Default ine |

NOTE: To set the polyline width back to the default enter “0" for line width




AutoCAD Tools

Setgnd to .6"

Fillet radius for
inangie I1s .25"

NOTE: You will
Use a varnety of
tools o locate
gnd complete
the different line
segments. You
will also nesd 1o
tum the gnid on
and off at times.




(Hatches & Gradient Fills)

— Basic Concepis:

Used to convey information in a drawing. For exampie you
may want to illustrate brick on a building or solid sections
a metal part

You can add hatches or gradient fills to any object as long
as it 1s a closed object

ANSIS3 ANSIM  you can use the predefined haich patterns from AutoCAD|
create your own or obiain them through a 3' party (1.e:

;}:ﬂ ' Internat)
pad ﬁ.-{ﬁ

ANSIY ANSIZ - \When you apply a hatch pattern you have control over the
‘ scale and angle.




(Hatches & Gradient Fills)

— Basic Concepis (Continued):

Halch patterns are created on the current layer and
assume-the properties of that layer including color and

linetype

Hatch patterns can be Associative That means the halch
pattern will adjust if the area is enlarged or reduced.

ANSIEZ - ANSIB T heateh patterns can aiso be Annotative That mieans they

scale automatically if the scale of the drawing changes.

X ﬁ-ﬂ"‘i Hatch Patterns should be created on their own layer
ANSIZ7 ANSI3S




(Hatches & Gradient Fills)

Pick Points & Salect Objects -
These-are Autacad's wo different
methods of haiching an area. Lising
Add Pick points, clicking inside an

area {such as a reclangle) Will regasks
in the hatch pattern being applie
all blank space within the bound

Add Select object simply haiches
within a selected object.

Great care must be taken 1o ensune
that the area to be haiched is closed,

= and all line endpoints are mesting|
each other If a small gap 1s lett open,
Add Plck Points e the: hatch command will fail. uﬁua!ﬁ.r
I : . with the error Unable to hatch
\ | ] ‘ ‘ boundary. ‘

‘-"] . —TAdgSelectobjectEsTT—




Hatch Patterns

~RO.25MI _
Set Grid e b e '._ e, Haich Pattern
and Snap e / IS-ANSI 31. o
0.25" , A 28 Credte on o]
AR > . | separate
" ~, N —RLEEN
() i ED R e . - \ .
e 1 e Y Oreate
| [ == TS b 4_:I canterlines ]
(] . ) r'\‘ on separate _
'\ o e YT layer P,
\F . N S =
‘\ ' ‘ e f JT—Ri.7300
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Cresie one EETETE'H;“('::’__ = Create Cutting Plane Line 5
andPhiar Aray | with Polyiice Tool -




Gradients

Frocedure:

Sst gnd and snap to
Ay

Create reciangies
comer filleis set-{o .2

tz= Offset comma
ta offsel rectangies
04" 1o the inside.

Select and use
differ=nt gradient
patiems. to create 20
and realistic 3D
Images

NOTE: Gradienis are
used 1o enhante

e T e ——

_—
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1



EDITCOMMANDS (OR)
MODIFY TOOL BAR




6 8 10 12 14 16 18
Modify Toolbar

Modify toolbar has a interface of edit commands which are used to edit the existing

drawing. Modify toolbar located at the selection bar. Modify toplbar commands are
helpful for create drawings. Modify commands given below.
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Erase:

Erase comimand select from modify toolbar and it is used for the erase of
select unnecessary segments of drawing and particularly selected objects.see below figure
how to use it

1,2 and 3 circles are selected by erase command next click on enter in vour kevboard then
selected parts deletad,



Copv:

Select command from modify bar. If you want to create same objects into more than one
then copy command should be used for crearing number of same objects, How to use copy

command see below figure.

Copy of the objects



Mirror:

Select mirror comimand from modify toolbar. 'Uhis toel is used for creates a mirrored copy
of selectad abjects. If you creare drawing of similar segments of part then vou draw only
one segmet of part it will represents the halfl of the drawing. Setect rthe half drawing
mirror them across the line 1o create another hall.how to use mivror commangd [or simitlay
seErnenl seein below NEure

MirTor



Offset;

Select offset command from modify toolbar. To create similar objects with specified
distance such as parallel lines,concentric circles and parallel lines, If you want create
offset click on the offset command select object and create objects by specified distance.

Offset



Array:

Select the arrav command from the modify roolbar and it is distributes objects copies Into
any combination of columns, rows and levels. This will happen based on selecting axis
which indicates direction of array of the base segment. How to developing copies objects
by click on array command see in below figure

CErber Doand

seteting raferonce lind

Array



Move:

Select move command from modify teolbar. If vou want move drawing from one location
to another location (or) attached to the part drawing by using the move command. It is

mainly used for the assembly drawings,

Exanmple: Created nut and bolt see how to assembled by move conmmand

Move



Rotate:

Select the rotate command from modify toolbar, By using this command rotate the
selected olijects around a base point to an absolute angle. If you want rotale rolate the pari

drawing see in below figure.

Rotate

1.Before selecting rotate command ratating of the specified componen!

2. Rotated drawing with angle and base point



Scale:

Scale command is selected I'rom the modify toolbar. Scale command is used for reducing

(or) enlarging the selected objects bul it is Keeping sarme proposition of the ohject after
scaling. Scaling 1s the process of adjusting the drawing sizes witli same prepositions. If
vouwant to use scale command for the objects see in below figure.

Scale

1.Before selecting command scale command drawing scale 1s 1:1

2.5caling of the object havinga 1:2



Trim:

Select command from modify toolbar to trim objects select the boundaries.

Trim the unwanted lines.



Extend

Extend the lines to meet the other edge of the objects.




Chamfer;

Chamfer selected from the modify toalbar. The distance and angles are specified to
applied In the order to the select the objects




Fillet:

Fillet is select from modify toolbar. It forms smooth edges.
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1. Windows
“SWindows nre a very important part of both Inferior planning and extevior
siviing.™
= Eeplidioonlly, ibe wilpalow was consitlesesl g “openibons™ e ilee ywall,
2= Wimdoves, perform several distino fanctions: The st imporiant of those i
poyimally the admbsalon oF “Hain™ batle oo o fasciicsl slamed podiled fue it7s
prvchological and asearheric effecy on rthe oTerior space.

Any wimdow design must satisfy the techmical requinements of the relevnmnt parts of
bullding. The main consideyarions are 4ipe, Trmat, disisians, was of opening.
thezmal and sousnd Insulation, fire resistance nad general safety issnes. including the
nuse of securtry glazing must also be taksn Info acconmt,

A seennd fnctiaon of winddows 1o ventilarioamn

A third Tunciton af wintboyws {5 (o permif viston, in or ool

Fourth, windows csametime< &1V o1 an SINSrgency’ erape

Finally, windlows dre elvmesnts of architectural oviemsriitioo,
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Light

< The amount of lizht admitted depends on the poumber, size, location, and
transparency of the windows,

The evientation of the windows will have an important effect npon the quality of the
lizht admitted

o

% The type of glass wwed will also affect the quality of the Bghr, as well as the quantiny,

4 I davhght is convidered fo be essentinl for flie uve o which a reom will be pul, then Y Ty —— PV T AT
&

windows are an unavoidatile necestity, e e B
Far workrooms which are J.5m ormore high, the kght transnismoen surface of the A
window must be at leasi 20% of the ouiside wall surface, Le =03 AXB
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Vientilation

+ Where mitmlens e wred T veadilaling, e reguitemends ward e stans ol (ls
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Vision
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Escape
S Wilamshowm s wpoed lor sannsgebiry sinapasmntl s sary b ajon, hive ssacemitly Lo Wil
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Wilsterials
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ilwed w e b

Fig. (12) shows that the windows form living room
to the tervace are located where 2lass walls are large,
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Using AutoCAD Layers



* Introduction to Layers



¥ Introduction To Layers

. In manual drafting, details of a design are
separated by placing them on different
sheets.

» This is called overiay or pin drafting

Each overlay is perfectly aligned with the
others.

All of the layers can be reproduced to
reflect the entire design.

Individual layers may be reproduced to
show specific details.

AutoCAD | ayers



¥ Introduction To Layers

. In AutoCAD, overlays are called lavers
» The use of layers increases productivity.

Specific information can be grouped by
layer.

Drawings can be reproduced by layer or
combined in any seguence desired.

Each layer can be assigned a different
color to improve clarity.

AutoCAD | ayers



¥ Introduction To Layers

Each layer can be plotted in a different
color or pen width.

Selected layers can be turned on or off, or
frozen to decrease information clutter.

Changes can be made to a layer promptly.

AutoCAD | ayers



* 1. 1yCrs Used ['Ji Field

. Mechanical drafting

+ The following may be placed on separate
layers:

views

hidden features
dimensions
sections

notes

symbols

AutoCAD | ayers



¥ Layers Used by Field
. Architectural Drafting

Drawings usually contain over 100 layers
Floor plan layer

Foundation plan layer

Partition layout layer

Plumbing layer

Electrical layer

Structural layer

Roof drainage layer

HVAC systems layer

AutoCAD | ayers
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¥ Layers Used by Field

. Interior Design Drafting
floor plan layer
interior partition layer
furniture layer

AutoCAD | ayers
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¥ Layers Used by Field

. Electronics Drafting

Circuit boards have multiple layers to
conduct electricity to different components.

Each laver of a circuit board is drawn on a
different layer.

AutoCAD Layers 12



¥ Setting Linetype by Layer

. AutoCAD allows you to select a linetype

for each layer.

Any item drawn on that layer would be
assigned that linetype

AutoCAD | ayers
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¥ The "O i ayer
1 AutoCAD uses Layer O as the default layer

it has a continuous linetype.

1 The ZERO layer or “0” layer is a special
layer.

1 The “0” layer should be kept empty.
1 It is reserved for creating BLOCKS.

AutoCAD Layers 14



¥ The “O " Layer
. Create the layer FIRST.

. MOVE to that layer.
» THEN, draw objects on the new layer.

» Do not draw objects on Layer 0.

AutoCAD | ayers
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¥ Naming Layers

. Name Lavers to reflect what is on the
EVE#

. Examples of good layer names:
1stFL_PLAN
1stFL  ELECTRICAL
1stFL. MECHANICAL

AutoCAD | ayers
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¥ Naming Layers

. Name Lavers to reflect what is on the
layer.

. Examples of poor layer names:
LAYER1
LAYERZ2
LAYERS3

AutoCAD | ayers
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¥ Naming Layers

. Layer names can have up to 31 characters

. Layer names can include
Letters.
Numbers.
Special characters.

. Layer names cannotinclude /\|* ? ; or:

AutoCAD Layers 18



¥ LAYER Comimand

. Access the LAYER command by:

1. Typing LA or LAYER at the Command:
prompt.

s OR

2. Select the Layers button on the Object
Properties toolbar.

s OR

3. Select Layer from the Format pull-down
menu.

AutoCAD Layers 19



¥ LAYER Comimand

. The only laver present in a new drawing is
the 0 Layer.

. Add Layers as needed.

s To ADD a layer pick the New bution

A new layer listing appears using the
default name of Layer 1.

AutoCAD | ayers 2
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¥ LAYER Comimand

. You can enter several new layers at the
same time.

. Entering several layer names at the same

time is faster than entering them
individually.

AutoCAD | ayers
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¥ Setting a New Current Layer

. You can set a new current layer by
1. Highlighting the layer name in the layer
list
Picking the Current: button.

Ll OR

2. Double-clicking on the layer.

AutoCAD | ayers
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¥ Viewing Layer Status

. The status of each laver is displayed with
icons to the right of the layer name.

. ToolTips indicate what each icon
represents.

Changing layer name.

Turning layers on/off.
Thawing/freezing layers.
Thawing/freezing layers in viewporis.
Unlocked and locked layers.

Layer color.

Layer linetype.

AutoCAD | ayers
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¥ Selecting Multiple Layers

. Several layers can be selected at once in
the layer dialog box.

. Hold [Shift] to select layers contiguously.

s Hold [Cirl] to select multiple layers
individually, NOT contiguously.

AutoCAD | ayers
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¥ Setting the Layer Color

. Layers are coded by name and number
1 red

yellow

green

cyan

blue

magenta

white

~N OO A WN

. Memorize these numbers/colors.

AutoCAD | ayers
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¥

2 Select Color

rLA

AutoCAD | ayers
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¥ Setting the Layer Color

. Color settings affect the appearance of
plotted drawings.

. Plotter pen widths are associated with
drawing color.

Color = line width
Color = pen weight

» The colors you use must correspond to the
proper pen widths.

AutoCAD | ayers 3



¥ Setting the Layer Color

. For this class, use

Thin Lines
(text, guidelines)

Object Lines
(medium thickness)

Thick Lines
(thickest)

AutoCAD | ayers

White OR
Yellow

Cyan OR
Green OR
Magenta

Blue OR
Red



Setting/Changing Linetype
Assignments



¥ Setting the Layer Linetype

. AutoCAD linetypes are listed in the text
and include

Continuous
Phantom

Center

Hidden

Batting

Hot water

Cold water
Natural Gas

And many others

AutoCAD | ayers
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¥ Setting the Layer Linetype

1 Linetypes can be assigned to a layer

All entities drawn on that layer would be
that line type.
n Center
7 Hidden
2 Continuous
1 Phantom
1 Efc.
1 The default linetype assignment is
“‘continuous”.

AutoCAD | ayers



¥ Setting the Layer Linetype

. To change a linetype for a layer.

Pick the layer you want to change
Pick its linetype.

AutoCAD | ayers
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