CMCE 1110 - Construction Drawings |
Lesson 6: Scale Drawings

Cellar Plan and
Foundation Detail

Professor Anderson

scaleofuniverse.com

To Scale: The Solar System
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Andrea Palladio, Measured drawing of the Arch ofJuplter Ammon, Verona, ca. 1540


http://htwins.net/scale2/
https://vimeo.com/139407849

SCALE:
A RATIO THAT COMPARES THE ACTUAL MEASUREMENTS OF AN OBJECT
WITH THE REPRESENTATIONAL DRAWING
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Sant Banedct Chapel, Sumvitg, Grautinden, Switzarfland, 1908
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Architectural Scale
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Look at the 1/8” scale and read from left to right.
The upper numbers represent feet.




Look at the 1/4” scale and read from right to left.
The lower numbers represent feet.




SCALE IN CONSTRUCTION DRAWINGS:
Site Plan: 1/32"-1/16”=1"-0"

We start at a small scale to look at the project and site as a whole.
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Floor Plans: 1/8”=1"-0" - 1/4” = 1’-0”

We shift to a larger scale to show general details in the plans.
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Elevations: 1/8”=1’-0" - 1/4” = 1’-0”
Exterior Elevations have the same scale as floor plans for clear
understanding of the relationship between the views.
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Building Sections: 1/8”=1’-0" -1/4” = 1’-0”
Overall Building Sections have the same scale as floor plans and
elevations for clear understanding of the relationship between views.

LE&N ETATED
|||||||
r— T nmy
1 HAIWO00 BERS Zur o
ir -r - - I L T Wy -
e q RO T BLO0
1 1 | Il ] . MO BTUCCD
S P
uuuuu
*
£ -
vy (2 T |
= v LA |
1
&
H
b&wrm = Pl
Wi Tniea FLOOR
3“' I S RELY, TTP
™ ER: .-\J-\.:‘-:Gl:!:._l [
FIEST FLOCH & % i - ’
L - ' Tiiniitottehtettetelohstetstelthltmmsteehtetteleiohltolefoteleteletehslteleiebulliotstelulelitetsiohuion. ‘uieieiiutetsiehuiuiateiols
I
SRETE I
i L_"" I W e AST P PLALE
[ CORCRETE
+l:."._-:l_l|.'.J'U-CI: r FEAMEn TN i
L JLONGITUDINAL SECTION S
W W N i OOHORITE
. .
¥
h
‘::I‘!h.l | STE0d
ATTIA Th, AL
........ =
—
|
h T
—_— % o
2.
: "
.._l"l:'\_:‘\- - - BT (RRRRRIE N B | | e
:
..:'il'- .| :., ........................................................ - I T R
- = | —
#A




Details: 1” =

1’-0” - 1:1
(Full Scale)

We shift to a larger scale to
show a detailed view of a
specific condition for the project
i.e. construction details.

The scale is adjusted for legibility
to show a greater level of detail,
typically to 3”=1"-0" or even 1:1.
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Note Guidelines:

1. Use arrow to identify feature, touching

2. Use guidelines to align all leader bends and stops
3. Angle of leader to be uniform throughout the
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Dimensioning Guidelines:

1. Make dimensions easy to read. Keep the
reader’s needs in mind
Extension Lines: thin lines drawn from
a feature requiring a dimension, but
do not touch the feature
- Begin extension line (% text
height) away from the feature
- Extend beyond dimension line
(text height)
Dimension Lines: thin lines with
arrow or tick at each end indicating
exact extremities of the feature
- Numerical dimension is centered
above (1/2 text height) the
dimension line
- Place dimensions for obvious
association with their features,
typically outside the view
2. Line up dimensions in a series
3. Do not duplicate dimensions

1"
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PROCESS:

1. Draw Cellar Plan, Scale
1/4”=1’-0" (See attached)

2. Draw a Typical Pile Cap
Detail, Scale »2”"=1"-0"

VENT &
SCREEN

2X2PILE
2 CAPTYP
¢
‘ J P 10°DIATYP
CRAWL SPACE P ST
YO venta
SCREEN
O (]
€

1 CELLAR PLAN

& |

> FOUNDATION DTL

ESHERICK HOUSE

204 SUNRISE LANE
PHILADELPHIA, PA 19118
LOUIS KAHN , 1961

NOTES:

NEW YORK CITY
COLLEGE OF
TECHNOLOGY

DRAWN BY.
YOUR NAME

DATE
SCALE: AS NOTED

CELLAR PLAN
& DETAIL

A-100




PROCESS:

Cellar Plan @ %" = 1'-0”

1.Regulating Lines
a)Overall Dimensions
b) Structural Lines
2.Building Elements
a) Exterior wall
b) Columns
c) Pile Caps
d) Foundations
e) Vent and screen
3.Annotation
a) Symbols
b) Dimensions
c)Notes
4.Sheet
a) Titles
b) Titleblock

/ENT &
’CREEN

2'X 2 PILE
CAP TYP -

. ] ] [F =

[CRAWL SPACE

Fe

10" DIATYP

VENT &
SCREEN

1 CELLAR PLAN

159"



P ROCESS: ‘ PLOT SCALE: 1" = 10" 1 A L
Foundation Dtl @ %" = 1'-0” | owrmeowr=ve | |||~ 1%"STUCCO
1.Regulating Lines / - - g"ngEC
a) Building Control Lines (elevation markers) 04 —
b) Overall Dimensions (% °
c) Structural Lines ‘~
2.Bui|ding Elements +FIRST FLOOR ,j 12:??5(;“8FJI_C())I?)1I-?ING ,
a) Foundations T+ 16"
b) Slab on grade :
c) Floor assembly A 4"/ — 10" CONC
d) Exterior wall assembly LS 1T WAL o
e) Exterior grade =2
3.Annotation L
a)Symbols e "
b)Dimensions 4ORAWLSPACE | .- | o 4 Cf?"“f SLAR
c)Notes | — ﬂ
4.Sheet T ] B
a)Titles x . | PLECAP T
b)Titleblock
_—PILE
‘L




Autocad Techniques Tools we have leaned:

Ortho Mode and Polar Tracking
Offset Object Snap

EXtend/Trim Construction Line

Layers and Paper Space vs Model Space
Color Styles
Line-types
Text Styles
Viewports




Trim/Extend

Trim objects to meet the edges of other
objects.
Resources: Autodesk / Trim Command

-9 . o A_elev-pen 13

1. Trim tool used to trim edges of EElEE ; puaretic Ven Morsge 0wy 34
lines (Shortcut “tr”) “ ;? ’ FO S DS
*down arrow for extend o - B s ﬂ::ﬁ Ry - &
command :

2. Select trim edges



https://knowledge.autodesk.com/support/autocad/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/AutoCAD-Core/files/GUID-B1A185EF-07C6-4C53-A76F-05ADE11F5C32-htm.html

a

& Select object to trim or shift-zelect to etend or =)@

Specify opposite corner:
4




Offset

Offset creates concentric circles, parallel
lines and parallel curves at a specified
distance from the original.

Resources: Autodesk / To Offset and Oject

® ¥ g Aelev-pen 3 .

Home  Insert  Annotate  Parametric  View  Manage  Output  Ad

u : . ff"'"u - - +E+ Move (:) Rotate - Trim -
e o

@ - % Co Mirror ‘g Fillet - &%
Line Polyline Circle  Arc - ‘|L 4

u H - h Stretch gl Scale == Array ~ JL I
Draw « Modify =

| Select object to offsetor [z

1. Select the offset tool
*or type “0”



https://knowledge.autodesk.com/support/autocad/learn-explore/caas/CloudHelp/cloudhelp/2017/ENU/AutoCAD-Core/files/GUID-F6B26611-5D88-41DD-9BC2-DFB739528BD8-htm.html

Layers

A layer is a virtual piece of paper on which objects/linework is placed. All
layers are visible on top of each other... think of it as layers of vellum overlays.
This helps in organizing your drawing and keep various elements separate from

one another.

* Layers are given a standard name and color

* Layers can be turned on/off, freeze/thaw (visible/not visible), locked, re-
ordered (above/behind other layers), matched...

* The defpoints layer does not print and is useful as guidelines

Resources: Autodesk Layer Guide

To create a new layer:
1. Select “Layer Properties”
Manager

|
-

ing & Annotation -... - Autodesk AutoCAD 2

Layout = -

A_anno-text-pap ';i

pps  Plug-ins  Performance

|| Linear - g R
Insert

-

S Leader - - *x» Z % o £ Make Current
ayer
. =

Properties S» =, Sy =

e

g&f Table Match Layer

nw Layers =


http://knowledge.autodesk.com/support/autocad/getting-started/caas/CloudHelp/cloudhelp/2015/ENU/AutoCAD-Core/files/GUID-FA005756-B8F5-4A78-988F-31335A68D77C-htm.html

Layer Properties Manager

Allows you to create new layers and modify layer properties.

* Create new layers, delete layers
 Rename layers

* Layers can be turned on/off using lightbulb

* Linetypes can be assigned to a layer

* Color can be assigned to a layer to identify line weight

A Layer Properties Manager
= w = & S0 Sk & Current layer: A_anno-text-paperspace
Filters 1| 5. MName 0.| Fre.. | L.. | Color Linetype Lineweight | Trans... | Plot St... | Plot | Mew VP Fresze | Description =
S, = A_annc-text G o & W Continuous —— Default 0 Color_76 @ L
o Al non-¥ref Layers <« A _anno-text-paperspace q KE o Wm7s Continuous —— Default 0 r_ =] =
- Al Used Layers & A_anno-text_096 7 E & mTs Continuous —— Default 0 ] =
_E ¥ref = A_anno-text_sk-01 9 I:I o m7s Continuous —— Default 0 =] =
MY plans = A_annc-itle lines Y & of Eblue Continuous —— Default 0 =] =
= A_anno-title text T o [l magents Continuous —— Default 0 r_6 =] =)
= A_elev-hidden B o M hiddend4  —— Default 0 r_5 =] =
& A elev-pen 00_grayscale Q :Ci |1‘1:° Esa Continugus —— Default 0 =] =
= A_elev-pen 01 9 I:I i Continuous —— Default 0 =] =
= A elev-pen (3 g o o e Continuous —— Default 0 e =
=~ A elev-pen 13 ol ?CI o mss Continuous —— Default 0 r 5 =] =
= A elev-pen 18 B o Ens Continugus —— Default 0 ] =
= A elev-pen2b Q :Ci |1‘1:° W24 Continugus —— Default 0 r 2 =] =
= A_elev-pen 35 0 o o M Continuous —— Default 0 ] =
Invertfilter S« A_GAS Y L of WTE DASHDO.. —— Default 0 L= irs v

All: 68 layers displayed of 68 total layers

Settings...

Cancel

Apply

Help



Layer Names

Follow standard layer name formatting.

Laver Name Formatting

7l | A-WALL = Discipline Code + Mapor Crroup
#d | A-WALL-FULL = Discipline Code + Major Group + | Mmnor Group
73 | A-WALL-DEMO = Discipline Code + Mapor Crroup + Status Code
74 | A-WALL-FULL- = Discipline Code + Major Group + | Minor Group | + Status Code
E

A | Architectural 0 | Operations

B | Geotechnical P | Plumbing

C | Covil ) | Equipment

D | Process R | Eesource

E | Electnical 5 | Structural

F | Fire Protection T | Telecommunications

(; | General U | Umiversity (HL defined)

H | Hazardous Matenals Y | SurveviMapping

1 Interiors A | Other Disciplines

L. | Landscape 7 | Contractor / Shop Drawings

M | Mechamcal




Layer Colors

Layers are assigned colors
allowing for clear distinction
between various elements.

Color can also be used to
determine the plotted properties
of lines. Colors can be assigned
lineweights. See plot styles.

T\ _GROUND LEVEL PLAN

#
I.___1 R -




Line-types

Layers are assigned line-types, which function the
same as with analog drafting techniques.

'Y Layer Properties Manager
Q
T m = £ £k 9 Current layer: A_anno-text-paperspace
Filters 1| 5. Name 0. Fre. | L.. | Color Linetype Lineweight | Trans... | Plot 5t... | Plot | Ne ™
=5 Al <= A-ANNO-SYMB 9 O & O Continuous —— Default 0 C. 0 =
Al Used Layers = A-BNNO-TEXT 7 4 & Mgreen Continuous —— Default 0 =]
= A-DETL-05 7 o o Eble Continuous —— Default 0 =]
= A-NEW-WORK-HATCH T o & Oyellow Continuous —— Default 0 =]
= a_annotext_12 7 H & HT Continuous —— Default 0 olor 7 =]
<~ A_annc-center 9 o o M8 centerd — 5 F
= g elect Linetype
= A_anno-elevation-heights 7o of E PHANTO.. — yp
s A_anno-keynotes T o = H3% Continuous —
= A_anno-shading 7 o & W53 Continuous ——| | Loaded linetypes
QU/ A_anno-text g ESy g [T Continuous — Linetype Appearance Description
A_anno-text-paperspace £ [ Continuous —— W )
= A anno-text 085 § 4 o ETE Continuous —| | |BATTING - Batting S5555555555555
2= A _anno-text_sk-01 Q £ f WS Continuous —| | |CENTER -
= A_anno-title lines 7 o o Eble Continuous ——| | [centerd _ me e
= Koo VI M G — || ———
= A elev-hidden Y4k of WS hiddend  —|| |naAgHDOT? o _ Dashdot (59 __,
.= A elev-pen 00_grayscale T H & e Continuous —— DIVIDE? Divide {5)
= A _elev-pen 01 9 o o 5 Continuous — T =
= A elev-pen03 0 & o me Coninious —— || [POT2
= A _elev-pen 13 9 o o Hss Continuous —| | | €
= A elev-pen 18 Qo & ms Continuous ——
= A elev-pen 25 o] I:I o 24 Continuous —— Cancel
s A _elev-pen 35 T o & W Continuous —
= A_GAS 9 o & Ew DASHDO.. — Default 0
= A_INSUL 0 & W BATTING —— Default 0
:= A_plumbing-fixture 9 o o mz Continuous —— Default 0
s A_property line 7 H & HT PHANTO_. — 025 0
- <7 A rev naalf Q5 &R Bl magenta Continuens — 025 0 N
ﬂjln\:ertﬁlter “ | < >
Allz 40 layers displayed of 40 total layers
Settings... Cancel Apply Help




TN g TR IC— -
a keyword or phrase i3 8 Signin - Y TAE

Modifying Properties S5

Sync Scale Positions  Mode

on Scaling Touch

General -

Use the Layers Ribbon tab: R B+ % o |
. . 3
a. Select the object, then select the desired layer Sylayr
. Layer A_anno-text-paperspace
in the dropdown menu e

Linetype scale

Lineweight ByLayer

Match layer properties, select source layer

Thickness 0
then the object you want to match 30 Viuaization =
Material Bylayer
Shadow display Casts and Receives Sha...
Layout -
Layout name AD01
Page setup name None>
DPI to raster 300

7 Plot style
— Make C urrent Plot style ByColor
Plot style table ADO.ctb
A Plot table attached... A001
:‘, Plot table type Color dependent

« Match Layer
View =
Center X 3-101/2°
Center Y 89
CenterZ
Height 7'-27/16
Width 16-37/16°
Misc =
Annotation scale
UCS icon On Yes
O r UCS icon at origin No
UCS per viewport Yes
UCS Name
Visual Style 2D Wireframe

External References

Properties Palette (to open: select an object then
right click, then select “properties)

LG L B R k[0 -[+ 8@ P] [sem=




Adding Text Styles

You will need to create a text style for heading (1/4”) and body text (1/8”) per
the associated text scale factor. The text scale factor is based on the scale of
the drawing in your viewport.

For example: | draft my floor plan at 1:1 in model space and | want the drawing
to print at a scale of 1/4”=1"-0". | will create a text style for body text with
height of 6” (Refer to chart).

'Y i Text Style
Curment text style: Standard Current text style: 96 Body
Styles:
Font
A :nnu;atr:e Font Name: Font Style:
it
e & b shx w
Mew... L
["1Use Eia Font 5
i New Tepgatb » Delete '
Size:
[ Annotative Height
Creates, modifies, or specifies text styles Style Nam pivie] I_ OK M T D
-ancel to layout 6
You can specify the current text style to determine the appearance 3
of all new text. A text style includes the font, size, obliquing angle, Al styles Al styles «| Hfieds
orientation, and other text characteristics. ] Upside down Width Factor [ Upsids down Width Factor:
1.0000 1.0000
; STYLE A B 1 »  []Backwards [ Backwards
Oblique Angle: A Bb 1 23 Oblique Angle
Press F1 for more help O\ b (] ? g a ? ¢
CJveres ] Vat 7 0
Apply Cancel Help Apply Cancel

Help




Adding Text Styles — Scale Factor

What scale
will your
drawing be?

PLOT PLOTTED TEXT HEIGHT
SCALE | 116" | 3/32" | 1/8" | 5/32" | 3/16" | 7/72" | va"
FULL 0625 | .09375 | .125 | .15625 | .1875 | .21875 | .25
1/16"=1'-0" 12 18 24 30 36 42 48
3/32"=1"-0" 8 12 16 20 24 28 32
1/8"=1"-0" 6 9 12 15 18 21 24
3/16"=1-0" 4 6 8 10 12 14 16
1/4"=1"-0" 3 4.5 6 7.5 9 105 | 12
3/8"=1-0" 2 3 4 5 6 7 8
1/2"=1-0" 15 | 2.25 3 375 | 45 | 525 6
3/4"=1-0" 1 15 2 2.5 3 35 4
1"=1-0" 75 | 1125 | 15 | 1875 | 225 | 2655 | 3
1-1/2"=10" | 5 75 1 125 | 15 | 1.75 2
3"=1'-0" 25 | 375 5 625 | 75 | .875 1
1"=10 75 [ 1125 | 15 | 1875 | 225 | 265 | 30
1"=20 15 | 225 | 30 | 375 | 45 | 525 | 60
1"=30’ 225 | 3375 | 45 [ 56.25 | 675 | 7875 | 90
1"=40’ 30 45 60 75 90 105 | 120
1"=50 375 | 5625 | 75 | 93.75 | 1125 [ 131.25 | 150
1"=60 45 | 685 | 90 | 1125 | 135 | 157.5 | 180
1"=100' 75 | 1125 | 150 | 1875 | 225 | 262.5 | 300




CELLAR PLAN: Process

1. Draft the objects in MODEL SPACE
a) Start with guidelines, utilitze CAD tools reviewed to date
b) Complete with proper layers (linewieghts and linetypes)
2. Annotation:
a) Copy symbols and text from template information, apply as required
b) Add notes and dimensions
3. Drawing Layout in PAPER SPACE
a) Create a copy of your AOOO Tab and rename A-100
b) Create a viewport and adjust the scale
c) Center the drawing in the viewport
d) Add Title/Scale and North Arrow
4. Titleblock
a) Complete Title, Scale, Date fields etc
5. Review and Submit .DWG file via Dropbox

*** Wall Section is EXTRA CREDIT***



