ABCA 4005

LEVEL 4

=
m
o
wn
L
O
O
—
O
Z
L
O
—
—_
<
=
O
a

Session 5: Working with Digital Technologies & BIM

—
3 =
o
352
e
-
-
[ -oowee
- R BT
- s
—

- T
—
2] -omwea
e

Wi lmm)
Mo | Mew )

Whor | Wi}

oS

1 CORNIRGNE AR APPRICIATE AT ACCOROBELY 10 SUT TASTL

3 ALWAYE PLACE EL EFC M THE PEOHG DLALS FROR 5 PELRIG THE HA HGREDINT.

& WHEN OO DR, CENTANSAS FRLFT LICKS, AL ML T LELEN LAST,

& ALAYS TR DRMCS MADK WiTW CLLAR LOLORE.

B ALWAYS SN ORI HADE WITW FRRIT JACKS 0F CREAR

L X HLD Y BT

1 CENELMNG T FAMY OF AN ASSIMBLY £AN EALRLE VOMTIE 1 BAD CROCES W THE DOPOASE 10
& DO 0N ASSDELY PER DUTRG. MOOMG CAN CALST VOMTIG F O B WOT CARDRL.

L e N TR e

- e
L]
m | rmamas | FECPES BT ASSEMBLIES & DETAILS
+ e e e e 21 s v mas el OF MIXED DRINKS
|| ASED GLLT, VIORA GRLLT, P (LA, SALAVTEE SLGSSTE & IIRLA NNEL | @D 1 e RIGHT OR LEFT HAND
[ TN LML LTy ) AT e AL Bl o L}
= | o e st | o | wvwrven 1 =& = =

http://www.arch2o0.com/wp-content/uploads/2016/07/Architects-Guide-to-Drinks-Blueprint01.jpg

™ Prifysgol Cymru
E Y Drindod Dewi Sant

§ University of Wales
Trinity Saint David

Gavin M Traylor RIBA



Working with AutoCAD 2020

AUTODESK
AUTOCAD
2020




Autodesk AutoCAD 2018 - EDUCATIONAL VERSION  Drawing2.dwg
A360
ot

A b aERE e
i -

Featured Apps
" Aol
Za e
T m 2 eams
Layer =
-~
Properties 5 =% % T 2

Layers ¥

Express Tools

=

Manage  OQutput Add-ins
- 7/ ’

View
(@) -
(&

Copy M a-
b = Text Dimension
W Streich @ Scale gm - dt =
Madify ~

Home  Insert  Annotate  Parametric

_— [
/D . (Am -

W -

+*
. Move

i
]

Line Polyline Circle

Draw ¥ Annotation ¥

Start DrawingZ

[~ 1[Top][2D Wireframe]

b

» & Command:

Model = layoutl Layout2 +

Revizto 4

¥ Type a keyword or phrase

vﬁ“

Insert

¥ -

Block ¥

e

Match
Properties

-] . Bylayer

Properties ¥

Bylayer
Bylayer

Group H
=l

Groups ™

- \
= * In
I
Measure Paste

Utilities ™ Clipboard

KA 1~ | v 4 |%

Base

Select
Mode

View ¥ ¥ Touch

—|ABCA 4005
= DIGITAL TECHNOLOGIES
& BIM : LEVEL 4




Supplementary Reading List.

Drawing:

Francis Ching (2015) Architectural Graphics

Chudley, Greeno, Merritt (2016) Building Construction Handbook
Reid, E (2016) Understanding Buildings

2D CAD:

Guide to AutoCAD (moodle)
AutoCAD for Dummies
https://academy.autodesk.com/

AutoCAD

dummies

/A AutocAD

LEARN ABOUT AUTOCAD (

An Introduction to AutoCAD for Beginners

Bill Fane
righted Mates ial

WILEY
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https://www.autodesk.com/shortcuts/autocad

The User Coordinate System

User Coordinate System UCS can assist you to The user coordinate system (UCS) icon indicates the direction of

. . d . f h hi the positive X and Y axis for any coordinates that you enter, and
reorientation your drawing for orthographic it also defines the horizontal and vertical directions in a drawing.

projection. In some 2D drawings, it can be convenient to click, drag, and
rotate the UCS to change the origin point, and the horizontal
and vertical directions.

Type UCS

‘3’ for New 3 point UCS

Click a positive point on the X axis "
“x
Click a positive point on the Y axis =
Select ‘0’ for Z axis
Y 7 7
TYPE ‘Plan’ for reorientation your view to the ¥
new UCS Y
Save your USC — USC — Save — Name it .
2D UCS Icon 3D UCS icon shaded UCS

IE0N



EXErelse 3

Using Orthographic Projection

Prepare the remaining Elevations and
Sections of the proposed building.

You will need to create a ‘UCS’ for each
Create appropriate layers

Prepare the detailed section through the
window.

Wall construction:

100mm Brickwork
100mm cavity
80mm insulation
100mm blockwork
12mm plaster
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Model Space and Paper Space — Layout and Scale

Layouts Layout Viewports

Display one or more scaled views of your design on a standard- After paper space Wwas introducgq, you could click a Iaycut. tab A layout viewport is an object that is created in paper space to display a scaled view of model
to access a space designed specifically for layouts and scaling. space. You can think of it as a closed-circuit TV monitor that displays part of model space. In the

size drawing sheet called a layout.
In the following illustration, paper space is active, There are . . . ) . e .
9 PapEr spa illustration, model space is active and accessible from within the current layout viewport.

After you finish creating a model at full size, you can switch to a currently only two objects in paper space: a drawing border
paper space layout to create scaled views of the model, and to block, and a single layout viewport, which displays a view of
add notes, labels, and dimensions. You can also specify different model space.

linetypes and line widths for display in paper space.

Model Space and Paper Space e/ current
Xl #1— block viewport
As you know, you create the geometry of your model in model ?-\s,?'t
S
939 layout viewport
layout tab
In a layout, when model space is active, you can pan and zoom, and anything else that you could
e . L
o do on the Model tab. For example, let's say that you created a backyard deck design in model
o? layout tab ; i
L,o“"'e space, and now you want to lay out and print your design from a layout tab.
A
e
ﬁ\"é Working with layout viewports is described in more detail later
in this topic.
|
Model tab

Originally, this was the only space available in AutoCAD. All
notes, labels, dimensions, and the drawing border and title block

were also created and scaled in the model space. = (

Model tab layout tab

The view in the layout viewport is not yet set to the correct scale.
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Exercise 4

Some sketch plans need to be
drawn for a new office block.
General dimensions are give
opposite.

Download the file from Moodle
and add the data required.

External walls 400mm thick
Internal Walls 150mm thick

Columns 300mm &

Creale Layers,

Add Windows to extarnal walls

Add |ntamal 900mm wide single doors
Add external 2000mm wide double
doors.

4500




Working witlh Blocks

Blocks Create a Block Definition

Insert symbols and details into your drawings from commercial Instead of creating a drawing file to be inserted as a block, you S 1

online sources or from your own designs. might want to create a block definition directly in your current ! !

In AutoCAD, a block is a collection of objects that are combined Firawmg. U;e tl;|s m_ethold |fhyou do not pI;n E_g:;t the bIocI; | {;al [@ | : | Q! [@r | :

into a single named object. The following are some sample into any other raWIng.. .n.t at case, use the comman E E

blocks at various scales. to create the block definition. & & : &5 ot :
l 1

L
Create

n
"o L
"} create the objects 2 insertion point
@: — m Edit
nse

¥ Edit Attributes -

You can enter the information for steps 3, 4, and 5 into the

& @ v ﬁ Block = Block Definition dialog box in any order.
For example, this is how you could create a module for a cubicle /’\

- - . dESign' / Block Definition \
Some of these blocks are realistic representations of objects,
some are symboals, and one of them is an architectural title block 1. Create the objects for the block. Name:
for a D-size drawing. Quad-Cubel - D

2. Start the BLOCK command.

Base point Objects
3. Enter a name for the block, in this case Quad-Cube. [~ Specifydin-screen [ Specify On-screen
Blocks can be used in your draWingS to 4. Select the objects that you created for the block (click 1 and 2). - Select objects

help simplify your CAD work and making s, specify the block insertion point. | % 00000 c;gjam »
. . . . . : . @ Convert to blo
it more efficient use of time. Typical o © Delete
blocks may be — Toilets, sinks, furniture,

people, vehicles etc. ABCA 4005
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Working with lmages

R EE Al — I Autodesk AutoCAD 2020 - EDUCATIONAL VI
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Working witlhh ©OS Mafps
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Digimap is an online map and data delivery service, available by subscription
to UK Higher and Further Education establishments. Operated by EDINA at
the University of Edinburgh, Digimap offers a number of data collections,
including Ordnance Survey, historical, geclogical, LIDAR and marine maps
and spatial data.

Digimap offers access to a range of datasets for the purposes of education and research. Create
or interrogate a map online by selecting an appropriate base map, adding annotations and
customising the content, use measurement and query tools to learn more about any study area.

Download the raw spatial data in a wide range of formats for use in local GIS, CAD or image
processing software.

Digimap is available to members of subscribing higher and
further education institutions in the UK. Individual
registration is required, but the service is free at the point of
use. More information about subscription fees can be found
on our website.

https://digimap.edina.ac.uk/

OS Maps are
drawn in Metres

Scale in AutoCAD
by 1000 to convert
into millimetres

Use ‘SCALE’
command

Using basepoint
0,0
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Submission 9th December Return date of provisional marks & 27t Jan 2020
deadline: written feedback:

There are two parts to be considered for the assessment and these are to be approached in the following way.

PART 1: 1000 word Essay (weighting 20%)

1000 word Essay:

Explain your understanding of drawing conventions and their importance as a form of communication within the
construction industry.

Give three examples of technical drawings and explain an appropriate level of detail and scale for each.
The essay can incorporate the use of diagrams and figures to illustrate the text.

A list of references is required and all referencing is to be clearly indicated throughout the essay.

ABCA 4005

DIGITAL TECHNOLOGIES

& BIM: LEVEL 4



ASS@ SS m @ mﬁ Submission 9th December Return date of provisional marks & 27t Jan 2020
written feedback:

deadline:

PART 2 Drawings, Al Digital Submission: (weighting 80%)

Scenario:

The university is collating presentation posters of 20th Century Architecture and you have been asked to prepare a
synopsis of a selected piece of work.

From the dimensioned sketch drawings provided, you shall prepare the following drawings to represent the building.

. General Arrangement Plan, Elevation and Section.
. Detailed Section (1:10)

Drawings must include text (250 words) describing the building that includes: the date of construction, the designer, the
construction method and importance in the history of 20thC design. This should also include and an image of the

building.

Drawings must be appropriately scaled at Al size and presented in the uwtsd titleblock format, and should follow
industry standard drawing conventions and layering techniques.

Digital Submission required in both ‘DWG’ and ‘PDF’ format.

ABCA 4005
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ASS@ SS m @ mﬁ Submission 9th December Return date of provisional marks & 27t Jan 2020
written feedback:

deadline:

List of Buildings and Numbers

1. Glass Pavilion, Bruno Taut 15. Dulles Airport, Saarinen

2. Schroder House, Gerrit Rietveld 16. Kimball Art Museum Louis Kahn
3. Tugendhat House, Mies Van Der Rohe 17. Can Lis, Utzon

4. Villa Savoye, Le Corbusier 18. House VII, Eisenman

5. Muller House, Adolf Loos 19. Gehry House, Frank Gehry

6. Casa Del Fascio, Terrangi 20. Koshino House, Tadao Ando

7. Falling Water, Frank Lloyd Wright 21. Ball Eastaway House & Studio, Murcutt
8. Villa Mairea, Alvar Aalto 22. Graves House, Michael Graves

9. Guggenheim Museum, Frank Lloyd Wright 23. Jacobs House, Frank Lloyd Wright
10. Hallen Housing Estate, Atelier 5 24. Barnes House, Patkau

11. Maison Jaoul, Le Corbusier 25. Saynatsalo Town Hall, Alvar Alto
12. Tjibaou Centre, Piano 26. Lever House, Bunshaft

13. Milam Residence, Rudolph 27. Bordeaux Villa, Rem Koolhaus
14. Vanna Venturi House, Robert Venturi 28. Eames House, Charles Eames

Partially Dimensioned PDFs will be provided on Moodle
ABCA 4005
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Appropriate Scale Drawings
When hand drawing, scales are

Metric Scales prescribed to the appropriate
Metric scales consist of one or more sets of .

2o TR - graated s rbered s, ech e scale for the drawing.

rEoe S5m 10 5 establishing a proportion of one millimeter to Eg. 1:1250 site plan for a

e a specified number of millimeters. Planning Application
oz !
+ Common metric scales Include the following:
1:5,1:50,1:500, 1:10, 1:100, 1:1000, When digitally drawing,

1:20, and 1:200.
w software packages allow the

designers to prepare

S information at 1:1 scale - real
life dimensions. However, you
should always consider the
Digital Scale appropriate output scale each
AN In traditional drawing, we think In real-world time you draw.
e . - units and use scale to reduce the drawing to 2
manageable size. In digital drawing, we actually
Ny Y Input Information In real-world unibs, but we
\“m\x should be careful to distinguish between the size
L of the Image viewed on a monitor, which can be
™ reduced and enlarged Independent of 1ts real-
world size, and the scale of the output from a
printer or plotter.

ABCA 4005
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. When we study how each projection sysbem represents the same
CO nventions subject, we can see how different pictorial effects result. We categorize
these pictorial systems into multiview drawings, paraline drawings, and

perspective drawings. Orthog ra pth PrOjeCtion

Projection Systems Pictorial Systems
Orthographic Projection Multiview Drawings Drawin gS t h e Ccan be prepa red
* Multiview drawings consist of plans, sectlons, and elevations. th roug h ort h ograp h ic

+ The principal face In each view 15 orlented parallel to the picture plane.
projection to produce WHAT?:

Paraline Drawings
------------ - |sometrics: The three major axes make equal angles with the
plcture plane.

Axonometric Projection — | Y feern + Dimetrics: Two of the three major axes make equal angles with the P M N S
plcture plane.

------------- - Trimetrics: All three major axes make different angles with the
plcture plane.

+ Elevation obliques: A principal vertical face Is oriented parallel to
the picture plane.

Plan obliques: A principal horizontal face s orlented parallel to
bhe picture plane.

Obligue Projection

Perspective Projection —— Perspective Drawings
s 1-point perspectives: One horizontal axls Is perpendicular to the picture

plane while the other horizontal axls and the verbical axis are parallel with
the picture plane.

---------------- 2-point perspectives: Both horizontal axes are oblique to the picture
plane and the vertical axis remains parallel with the picture plane.

These pictorial views are
avallable in most 3D CAD
and modeling programs.
The terminology, however,
may differ from what s
presented here.

---------- = 3-polnt perspectives: Both horizontal axes as well as the vertical axls
are oblique bo the picture plane.

ABCA 4005
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Conventions

Top view

Front view

Side view

e

Top view

If we enclose an object within a transparent picture-plane
box, we can name bhe Images projected orthographically
onto the principal picture planes.

+ Top views are orthographic projections cast onto the

horizontal plcture plane. In architectural drawlng, top
views are called plans.

+ Front and slde views are orthographic projections cast

onto the vertical picture planes. In architectural drawing,
front and side views are called elevations.

* See Chapter 4 for floor plans and sections, which are

orthographic projections of cuts made through a bullding.

* Tomake It easler to read and Interpret how a serles of

orthographic projections describe a three-dimensional
whole, we arrange the views In an orderly and logical
fashlon.

The most commaon layout results when we unfold the
bransparent plcture-plane box Into a single plane
represented by the drawing surface. The top or plan view
revolves upward to a position directly above and vertically
aligned with the front or elevation view, while the side
view revolves to allgn horizontally with the front view. The
result s a coherent seb of related orthographic views.

Although these three objects have different forms,

thelr top views appear to be Identical. Only by looking

at related orthographic projections are we able to
understand the three-dimenslonal form of each object.
We should therefore study and represent bhree-
dimenslonal forms and constructions through a serles of
related orthographic projections.

The mind must be able to read and assemble a set of
mulbiview drawings to fully understand the nature of the
three-dimenslonal subject.

Orthographic Projection

CAD Packages can assist us to
create multiple view of the
same object through projection

STUDY CADCAM 17
http://studycadcam. blogspot. com

50

14

28

,.
14

+ Title Date Approve
\ Design
Modeling Practice Drawings 17 9

Check

https://free-clipart-pictures.com/images/orthographic-drawing-mug-5.jpg
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Conventions - Lines

B T e T

o . s o S s S T o . T S o o T - o o T e S

o

L)

W

+ 5olid lines delineate the form of objects, such as the

edge of a plane or the Intersection of two planes. The
relative welght of a solld line varles according to Its
role In conveying depth.

+ Dashed lines, conslsting of short, closely spaced

strokes, Indlcate elements hidden or removed from
OUr VIEW.

+ Centerlines, consisting of thin, relatively long

seqments separated by single dashes or dots,
represent the axis of a symmetrical object or
composition.

« Gridlines are a rectangular or radial system of light

solid lines or centerlines for locating and regulating
bhe elements of a plan.

+ Property lines, consisting of relatively long segments

separated by two dashes or dots, Indicate the legally
defined and recorded boundarles of a parcel of land.

+ Break lines, conslsting of relabively long segments

joined by short zlgzag strokes, are used to cut off a
portion of a drawing.

« Utllity lines conslst of relatively long segments

separated by a letber Indicating the type of ublliy.

Line type conventions assist in
the legibility of drawn
information. The quality,
thickness, scale and type of line
can help communicate the
importance of the line.

E.G

Thick Solid line depicting a
section cut.

Dashed lines depicting
something hidden from view.

Centrelines through steelwork
allowing accuracy between
column positions.

ABCA 4005
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Lines

Conventions
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Conventions - Plans

A site plan describes the location and orientation of
abuilding or building complex on a plot of land and in

M - relation to its context. Whether this environment is

urban or rural, the site plan should describe the following:

L—— Legally recorded boundaries of the site, Indicated by

a broken line congisting of relatively long segments

separated by two short dashes or dots

Physical topography of the terrain with contour lines

Natural site features, such as trees, landscaping, and

watercourses

|_— Existing or proposed site constructions, such as walks,
courts, and roadways

+ Architectural structures in the immediate setting
that impact the propesed building

In addition, a site plan may include:

+ Legal constraints, such as zoning setbacks and
rights-of-way

+ Existing or proposed site utilities

+ Pedestrian and vehicular entry points and paths

+ Significant environmental forces and features

Roof Plans

Aroof plan is a top view describing the form, massing,
and material of a roof or the layout of such rooftop
features as skylights, decks, and mechanical housinge.

—— Roof plans are typically includzd in the site plan for
a proposed building or building complex.

Site Plans
> Typical scale 1:1250 / 1:500

o @ + Graphic scale designates the scale of the site plan and
a north arrow indicates the orientation of the site.

[=
e

Floor Plans

Typical scales 1:100 /
1:200 depending on size
and scale of the building.

[al=la)

ABCA 4005
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Conventions - Sections 4

/
L

Sections
Typical scales 1:20 / 1:50

< | b
| + Including human figures in section drawings
;'r 4 =l establishes a sense of scale and reminds us of
: patterns of activity and use.
/ Al
/ i:“ e —— ‘E‘I\' )
7\ { \i
f\ | ‘/ . Detail Sections
| Scales 1:5/1:10
o
| | Site Sections Jﬁ
| f\{ Scale 1:200 / 1:500
|
| e
e 4
| s —

Hierarchy of Lines
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Conventions - Elevations
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West Elevation * South Elevation  East Elevation " North Elevation

Elevations are normally drawn in a
scale relative to the floor plans. 1:100
Further detail can be emphasised at a
larger scale. (1:50)
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Spatial Depth Cues

The examples on the previous two pages illustrate
the use of varying line weights and detail to convey
a sense of spatial depth in the drawing of building
elevations. This series of drawings illustrates

in a more discrete and abstract way how visual
cues can enhance the sense of depth in any

Conventions - Depth

+ Perspective of Blur: This depth cue reflects the
fact that we normally associate clariby of vision
with nearness and blurring of outlines with
farness. The graphic equivalent of perspective
bluris a diminishing or diffusion of the edges and
contours of more distant objects. We can use
either a lightly drawn line or a broken or dotted line
To delineate these edges of shapes and confours

orthographic projection.

+ Continuity of Outline: We tend to perceive a
shape as being in front of another when it has
continuity of outline and disrupts the profile of
the other shape. Since this visual phenomenon

AOYAY

A O

relies on nearer objects overlaying or projecting
infront of objects farther away, we often refer
to this depth cue simply as overlap.

By itself, overlap tends to create relatively
shallow infervals of space. However, we can
achieve a greater sense of intervening space and
depthif we combine overlap with other depth
cues, such as by varying the line weights of a
pure-line drawing. Darker and thicker profile or
contour lines tend to advance and appear to be
infront of lighter and thinner outlines.

Atmospheric Perapective: A progressive muting
of hues, tonal values, and contrast occurs with
increasing distance from the observer. Objects
seen up close in the foreground of our visual field
typically poseess more saturated colors and
sharply defined contrasts in value. As they move
farther away, their colors become lighter in value
and more subdued, and their tonal contrasts
more diffuse. In the background, we see mainly
shapes of grayed tones and muted hues.

of forms that exist beyond the focus of a drawing.

» Texture Ferapective: The density of the texture of

a surface gradually increases as it recedes into
the distance. The graphic technique for depicting
the visual phenomenon of texture perspective
involves gradually diminishing the size and spacing
of the graphic elements used to portray a surface
Texture or pattern, whether they be dots, lines, or
Tonal shapes. Proceed from identifying units in the
foreground to delineating a texbured pattern in
the middleground and finally To rendering a tonal
value in the background.

Light and Shade: Any abrupt shift in brightness
stimulates the perception of a spatial edge or
profile separated from a background surface by
sorme inervening space. This depth cue implies
the existence of overlapping shapes and the use of
confrasting tonal values in a drawing. See Chapter
7 for more information on The use of tonal values
in architectural graphics.




Conventions - Depth

CAD Packages can assist
in demonstrating spatial
depth through hatching.
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Other Drawing Types

TYPES OF PERSPECTIVE ISOMETRIC DRAWINGS
In any rectilinear object, such as a cube, each of the three Isometric drawings establish a lower angle of view
principal sebs of parallel lines has 165 own vanishing polnt. vhan plan obliques and give equal emphasls to the
Based on these three major sets of lines, there are three types £ vhree principal sets of planes. They preserve the
of linear perspective: one-, bwo-, and three-point perspectives. = relaive proportions of a subject or scene and are not
Wha distinguishes each type Is simply the observer's angle of :: subject to bhe distortion Inherent in oblique views.

view relative to the subject. The subject does not change, only
our view of It, but the change of view affects how the sets of
parallel lines appear vo converge In linear perspective.

One-Point Perspective ?‘i—_ __.,__;I:[ R e S
| D B~

If we view a cube with our central axls of vision (CAY) -
perpendicular to one of its faces, all of the cube's vertical lines )
are parallel with the picture plane (PP) and remain vertical. The ===
horizontal lines that are parallel with PP and perpendicular to
CAY also remain horizontal. The lines that are parallel with CAV,
however, will appear to converge at the center of vision (C). This
I5 the one point referred to In one-point perspective.

+ To construct an Isometric drawing, first establish
the direction of the three princlpal axes. Because
they are 120° apart on the picture plane, If we
draw one axls verbically, the other two axes make a
30° angle with a horizontal on the drawing surface.

Two-Point Perspective

If we shift our polnt of view so that we view the same cube
obliquely, but keep our central axis of vision (CAV) horizontal, \
then the cube’s vertical lines will remaln vertical. The two gebs  Riasil
of horizontal lines, however, are now oblique to the picture plane |
(PP) and will appear to converge, one set o the lefr and the |
obher to the right. These are the bwo polnts referred to In two- |
point perspective. |

Then lay out the brue lengths of all lings parallel to
the three princlpal axes and draw them o the same
scale.

Three-Point Perspective

If we lift one corner of the cube off the ground plane (GF), or
if we Gl our central axls of vislon (CAV) to look down or up

at: the cube, then all three sebs of parallel lines will be oblique
to the picture plane (FF) and will appear to converge ab three
different vanishing polnts. These are bhe three polnbs referred
to In bhree-point perspective.

+ lsometbric drawings of forms based on the square

. I llusion and be subject to
Note that each type of perspective does not Imply that there can create anoptical
are only one, two, or three vanishing polnbs In a perspective. CA D p ac ka g €S Can assl St EELEIEI[; jﬁ;;ﬂ:ﬁﬁi?ﬁﬁf shngli:?rii:i):?;u:; .
The actual number of vanishing points will depend on our poing » 1 i 1
of view and how many sets of parallel lines there are In the In prepa rl ng VIEWS those In the background. In such cases, a plan

subject belng viewed. For exarnple. if we look at a simple oblique might be a better cholce.

gable-roofed form, we can see that there are potentially five
vanishing points, since we have one set of vertical lines, two
sets of horizontal lines, and two sebs of Inclined lines.

through snap grids and
dynamic 3D modelling.
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