Physical model in descriptive geometry — good idea’
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Abstract — The issue of shadow in architecture is very
important. Architectural concepts as light and shadw
design are known. For the professional architect itis
always important to be able to determine how the
shadows are cast. The descriptive geometry course
attended by students of Faculty of Architecture coers
issues related to the light and shadow problems. Eh
construction of shadows is carried out by three dierent
methods: parallel projection (axonometry), orthogormal
projection (Monge projection) and central projection
(perspective). The paper presents ideas of design
exercises for the students using two of the aboveethhods

- parallel projection (axonometry) and orthogonal
projection (Monge projection).

located in the cast shade. They draw shadow cdmsthvis
geometrically constructed.

So the light & shadow’s skills used in manual drayvido

not help to solve any problems related to detemgini
shadows cast by designed objects. In traditionaksm of
descriptive geometry for students of Faculty of Arecture
students solved tasks of shadows using descriptive
construction in Monge projection and parallel potin.
Mostly construction of shadows is based on constmof
piercing point of line and surface.

CONCEPTION OF DESIGN CLASSES

The problems peculiar to the students and occurring
cyclically during the design classes inspired tigrictors to

Index Terms — Descriptive geometry, geometry, graphics,work out the idea of design exercises which migliisa two

engineering graphics, shadows.
INTRODUCTION
The descriptive geometry course run in Silesianvensity

of Technology Faculty of Architecture takes placeing the
first year of studies and lasts for two semestére full

course includes 30 hours of lectures and 60 hodrs o

exercises in design. The initial semester coversmgry
issues related to Monge projections and, additipndb

different skills: construction and observation.

The design task was split into three parts:

e erecting a physical model of three-solid complex
(rectangular prism, cube, prism),

e determining shadows of construction
projections,

e determining shadows of designed construction in

axonometry, taking into account the light direction

assumed previously in Monge projection.

Implementation of the initial phase of the projectuld help

in Monge

parallel projections. The shadow problems such age students to understand how to interpret ancesept the

construction of shadows of solid objects are deitnatex! in
these representations and they usually evoke fotsterest

solid complex by Monge projection. Second and tpindses
should make possible comparison of two differenthoés

in Faculty of Architecture students. Light & shadow of object representation and constructions used. pHysical
problems are important to sketching courses. Manuahodel produced in the first stage should help inais

sketching is usually trained during junior year sbfidy in
Polish technical universities. The entrance exatitnato
architectural faculties is obligatory in most of liBo
universities and as a rule it is devoted to masietching.
The students who passed this exam and enterech¢hittyf

observation of properly lighted model if student’s

constructional skills were not sufficient.

PROJECT

already. However, when they start to determine dhect

shadow basing on the graphical constructions used
projections unexpected difficulties are encounterEdese

difficulties may be categorised into three groups:

« determining the shape of shadow edge

« determining refraction of shadow at surroundingpka

« defining elements located in their own shade.

The sketching exercises including drawing from ratand
information on light & shade related to the objecime from
observation. Looking at the model, students draavrttodel
itself, the shadows cast by the model as well amehts
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foundation. On this basis the students producedidwuhl

lcardboard models. The placement of the solidslatios to

each other was talked over with the teacher, so tia
different objects should be characterised by sindgifficulty

level. This phase of the project proved to be yeadlsy, the
models and, later on, space compositions were &@cnost
precisely and carefully. This actual compositiors\ilaen to
be represented in Monge projections (horizontal \attical

projections both) and in axonometry (isometry vettefined
slope). In this part of project students assumeecton of
parallel light rays, lighting the compositions. Thghting

direction was defined as two orthogonal projectiohsight

flux — vertical and horizontal.
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The light direction defined according to these sutad then
to be determined by axonometry. During last phasthe
project the students tried to determine the shackst/ by the
space composition taking into account vertical hodzontal
projection planes from Monge planes configuratiofhen
the shadow cast at other planes (i.e. walls ofdsadif the
given composition) had to be properly ascertained.
The final element of the task was to determine dhgcts
located in their own shadow. The difficulties iralization of
project were encountered, during construction afdstws in
orthographic projections. On this stage the greate
difficulties for students was to properly read paijons of
particular planes (walls of solids comprising the
composition, projection planes) so that using aoicsibn of
piercing point of plane and line the shape of cdwidow
might be determined. In axonometry the shadow b&gst
solid complex was determined by using constructain
piercing point of plane and line too. During thisage it was PIGTURE2

o " . FIRST EXAMPLE OF STUDENTS WORK AXONOMETRY WITH SHADOWS CUT
Obse_rved that studgents were able to read axonaenet AND WITH SOME PROBLEMS WITH DETERMINING SHAPE OF SHADWS—
drawings more easily. Generally, there were no sasfe THERE ARE NO SHADOWS ON VERTICAL PROJECTION PLANE
improper “reading” of different planes-obstacles end
shadow had been cast. The greatest difficulty pteseby
the project was determining light direction in amoretry,
which had to be ascertained by the light direcéssumed
previously in orthogonal projections. More than fhaf
students had to have this simple problem explafaed to
face. This issue came rather as a surprise tongteuctors,
since the same group of students encountered fioudty at
all when confronted with constructing axonometfygiven
space composition on the basis of orthogonal ptiojes
defined earlier. The last phase of the projecteagining
elements of composition located in their own shad
presented no particular difficulty to the students.

PICTURE3
SECOND EXAMPLE OF STUDENTS WORK. PHYSICAL MODEL WITH SHADOWS
cuT

PICTUREL
FIRST EXAMPLE OF STUDENTS WORK. INDIVIDUAL DESIGNED PHYSICAL
MODEL WITH SHADOWS CUT

PICTURE4
SECOND EXAMPLE OF STUDENTS WORK AXONOMETRY WITH SHADOWS CUT
AND WITH SOME PROBLEMS WITH DETERMINING SHAPE OF SHADWS
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CONCLUSIONS

Understanding the space shape of 3D object on dbs lof
its orthogonal projections presents greatest diltiies to the

students during the course of descriptive geometry.

Acquiring this skill is one of fundamental goalstaaching
descriptive geometry. The project described abose i
implemented during the first semester of the caurse the
students beginning to study the subject, a mofecdif part
of the project is the one related to Monge profetsj where
it is necessary to learn to use orthogonal prajesti
Isometric drawing is in Faculty of Architecture dénts’
opinion is similar to manual sketching perspectitedoes
not present particular problems to the studentsdaking
the project. The constructional problems whicheadsiring
the project are usually related to determining thght
direction in axonometry and this means that studlant not
accustomed to use some abstract conceptions sugHirzes
representing the light ray.

It is noted that students are used to compare dhdians
obtained on their own (insofar as they relate ® ghape of
shadow cast by space composition and are deterntigied
two different drawing methods , i.e. orthogonaljpctions
and axonometry).

The physical model of the object is mostly usedxplain
some doubts and problems as to shadow construttiong
consultations with teachers. Some students (c.e2&gnt of
the group) use the model in order to conduct tlsin
observations and tests.

The whole concept of the project and students’ wotst be
thoroughly analysed and some changes should hoelinted,
so that the physical model might be used more &ffelyg to
graphically describe geometric issues.

Probably it will be good idea to reconstruct coricep
classes and add the last part connected with swidelling
design with using CAD systems but traditional, diggive
constructions which are drawing by hand are venyartant
in architects education too.
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