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Developing approaches in Studio instructions by introducing
exercises which aims at integrating technology (engineering)
and workshop (skills) in studio. The studio orients to the
aspects of inspirational sources (Nature) as a basis to
imagining design and its realization through a process of
understanding its making (structure and Form) in a contextual
format (purpose).



From the inception of the School of Architecture, there are four mainstream modules within the
course. These are Studio (which is the culmination of all), Technology, Humanities and Arts and
Crafts. All these streams are expected to culminate into a holistic learning experience for the

students which reflect in their Studio work.

STUDIO —3 at SCHOOL OF ARCHITECTURE 1989-90 — INSTRUCTOR R J VASAVADA
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SCHOOL OF ARCHI TECTURE ARMEDABAD

Selected Bibliography for STUDIO III

Library index

Author

9
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Title
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S 903700
4  3.3/2982
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15 4,6/1313/6337

16  4.7/597

v 17 4sT/3716
v 18 4,7/43%5
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v 20 4.7/5498
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24 4,52/4354
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29 4,52/322
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32 4,54/4802
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Shell Architecture
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Pevsncr N

Creswell K & C

Pope A U
Smith W S
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Concrzte: The vision of/New
Architecture

Chicato School of Architecture
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The Gothic Cathedral

Archi tectural Principles in the
Age of Humanism

Carolingian and Romansque
Architecture

The Construction of Gothic
Cathedrals

Gothic architecture

Early Christian and Byzantine
Architecture

Greek Architecture

2n Outline of Buropean Architec-
ture

A short History of Early
Muslim Architeccture.

Persian Archtecture

The art and Architecture of ancient

Egypt
House form and CQulture



Studio I11 LEARNING FROM NATURE=1 Lecture - *1#¢
July 14,88 ’ R.J.Vasavada,

Topics for the lecture :

Natural phenomenon as the basis for human knowledge in science and art.
Five natural elements as the prime source of life.

Life exists as a result of balancs of natura.

Living organisms draw support from nature by appropriating natural
elements synthesising life supporting materials.

Living organism also appropriate their immediate surroundings for their
physical existence. cel “lnwe , Shatl - bowss , leaf - Llrwer

Living organisms are specific to varying natural conditions.
Specificity of natural conditions generate homogeneous living organisms.

Life cyle in nature is an account of forces and reactions in a constant
search for balance for existence.

Life cycle is regenerative in order to sustain life. The process of
regeneration anticipat2s protective measures as life has varying degrees
of endurance which is conditioned by age ( time ).

Strength for endurance and protection from severity of nature becomse
the reasons to develop a shield to safeguard life.

Life in nature takes various forms.

Each form of life reflects the phenomena of nature through its inherent
structuring as also its evolution.

Forms of life in nature including human beings display the commonness

of evolution and so they are analogous. So also are their methods to
exist in nature.

Assignments for self d iscovary;
- 5tudy any one form of life in nature that interests you.

- Try and reflect on the above points as far as the selected study is
concarned.

- Identify the inherent mechanism which sustains the life ( body ).
- Try to graphically represent the idea through proportionate sketches.

- continue your inquiry once you begin as what you might have already
known would be just a drop in the vastness of what is unknoun !
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PLATE 32.
Forms of Crystallization; Various
Instruments

Figure

1. Blowpipe

2. Attenuated point of flame
caused by the blowpipe
Forceps
Berzelius blowpipe
Nicholson areometer
Magnetic needle

ab Instrument for detecting
electricity in minerals
Common goniometer
Gambay's goniometer

0. Wollaston's goniometer

= 0%

Forms of Crystallization

11, 12. Regular octahedron

13. Octahedron abbreviated to a
six sided plate

14. Cube

15. Relation of the cube and
octahedron

16, 17. Cubic octahedron

18. Rhombic dodecahedron

19. Relation of the rhombic
dodecahedron and cube

20. Pyramidal cube

21, 24. Cube with dodecahedral
faces replacing its edges

22. Octahedron with
dodecahedral faces

23. Octahedron passing into a
dodecahedron

24. See 21

25. Combination of cube faces
and those of the pyramidal
cube

26. Tetrahedron

erranearon

28. Cube with its edges replaced
by three faces

29. Pentagonal dodecahedron

30. Trapezohedron

31. Octahedron passing into a
trapezohedron

32. Obtuse square octahedron

33. Acute square octahedron

34. Square octahedron with two
corners truncated

35. Right square prism

36. Regular eight sided prism

37. Right square prism with its
corners truncated

38. Square octahedron with
truncated basal edges

39. Square octahedron with
truncated lateral edges

40. Eight sided pyramid

41. Twelve sided prism

42. Six sided prism with bevelled
edges

43, Right square prism with basal
edges truncated

44, Rectangular octahedron

45. Rectangular octahedron
truncated

46. Square octahedron with
bevelled lateral edges

47, a. Obtuse rhombic
octahedron
b. Acute rhombic octahedron
c. Rectangular octahedron

48. Rhombic octahedron with
two corners bevelled

49. Octahedron with the corners
of the vertical axis replaced
by four plane faces

50. Right rhombic prism

51. Right rhombic prism with
obtuse edges truncated

52. Irregular eight sided prism

53-55. Combination of prisms
belonging to the trimetric
system

56. Rectangular prism

57, 58. Modified octahedrons

59, 60. Oblique six sided prism

61. Octahedron with half the
edges truncated

62. Prism with half the basal
edges truncated

63-65. Oblique rhomboidal prism

68. Pyramidal six sided prism

69. Modified rhombic octahedron

70. Regular six sided prism

71. Regular six sided prism with
truncated basal edges

72. Regular six sided prism with
truncated corners

73. Obtuse double six sided
pyramid

74. Scalene octahedron

75. Rhombohedron

76. Six sided prism with four
edges bevelled

77, 78. Natura! situation of two
rhombohedrons

79. Grouping of crystallizations

80-87, 90, 91. Forms of ground
jewels

88, 89. Crystaliine formations

9G, 91. See 80, etc.

92, 93. Crystalline structure

PLATE 34.
Minerals and Their Crystalline
Forms
Figure
!. Micaceous iron ore
2 3. Quartz
4. Tourmaline
5. Hematite
6. Datholite
7. Pyrolusite
8. Tin ore
9. Fibrous brown hematite
10. Rutile
11. Scaly hematite
12. Andalusite
13. Asbestos
14. Stilbite
15. Analcime
16. Mesotype
17. Apophyllite
18. Chabazite
19. Tin ore in granite
20. Reniform hematite
21, 22. Silica
23, 25. Oxyde of iron
24. Manganite
25. See 23
26. Braunite
27. Red copper ore
28. Apophyllite
29. Hausmannite
30. Sapphire
31. Oxyde of iron
32. Anatase
33. Red copper ore

34.
35.
36.
37,
38.

Tourmaline
Augite
Quartz
Oxyde of tin
Corundum

39, 40. Arsenious acid

41.

42.

43,
44,
45.
46.
47.
48,
49.
50.
ol
52.
53.

54

53
56.
S1.
58.

59.

60.

61.

62.

63.
64.
65.
66.
67.
68,
70.
s
W2
13
74.
73.
76.

Picrosmine
Oxyde of tin
Rutile
Oxyde of copper
Nepheline
Scapolite
Staurotide
53. Idocrase
Beryl
Thomsonite
Silica
Augite

See 48
Chondrotite
Humboldtite
Various silicates
Emerald
Euclase
Natrolite
Dichroite
Oxyde of copper
Prehnite
Epistilbite
Garnet
Albite
Chabazite
Pyroxene
69. Beryl
Staurotide
Iolite

Silica
Datholite
Olivine
Hornblende
Feldspar



PLATE 32. FORMS OF CRYSTALLIZATION; VARIOUS INSTRUMENTS
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PLATE 34. MINERALS AND THEIR CRYSTALLINE FORMS
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STUDIO III LEARNING FROM NATURE = 2 Lecture «*2%
July 22,88 ; R.J.Vasavada

® e mewmmemeeew @ e e e - e e

Topica for the Lecture :
Stability in Nature as the basis for human Knowledge in construction.

Observation of natural forms for its structure to withstand forces of
nature as the prime source of inspiration for man to build,

Natural and Man made forms exist as a result of balance of force and
reactions these have to withstand retaining their position in gravity.

Nétural and man made forms are in a state of static equilibrium.

Natural and Man made forms have definite structure,which is a system
with its oun sense of Geometry.

The structure is dependant on the system and its contact(base)with earth.

Natural structure are organic in nature (each part is a complete system)
whereas man made structures: are assembly of parts which may or may not
be complete system by themselves,

Natural and manmade forms are material specific. Material properties
dictate the nature of forms.

/ formation

The way natural’govern natural forms,construction technics govern manmade
forms, Technic and form, Formation and form.

Na tural forms are three dimensionally formed entities,while man made
forms are resolved primarily to two dimensional resolutions = mainly
answering gravity.

There are many types of natural forms and formations,living and otheruise,
similarly there are many variations to man made forms,depending on the
context of time and place, from rock-cut to modular.

The forms that we would concentrate both natural and man made are those
used to appropriate an environment within.

The scale and function are the points to be clearly understood while one
establishes a parallel between man made and natural forms.

Man made forms exhibit a process of construction while the matural forms
are a result of natural growth. In the natural process the control is by
internal and external stimuli. Construction process is controlled by the
conscious will, Construction proceeds by successive additions and approx
imations.At any inbestween stage the form is incomplete,Not so in the
natural forms, svery stage display completeness.

The aspect of choice is governing the man made forms and also the scale
the structural function and also the need to piece by piece putting to=-
gethe r,

Assignment for self exploration and understanding:

- Study one natural form for its structure,geometry and relevancs.
- Study one analogus man made form for its structure,geometry and purpose
- Document both the above by your preferred Medium expressively,
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‘Cell and tissue, shell and bone, leaf and flower, are so
many portions of matter, and it is in obedience to the
laws of physics that their particles have been moved,
moulded and conformed. They are no exception to the
rule that God always geometrizes. Their problems of
growth are essentially physical problems, and the
morphologist is, ipso facto, a student of physical
science."

At the same time, Thompson, with uncompromising
scholarship and unfaltering insight, weaves a counter-

Left A stellar polyhedron, which could well be a
Pythagorean cosmic-diagram with the hand of
creation holding an icoso-dodecahedron constellated
by twelve five-pointed stars, having the golden section
locked into their proportions

Below, left Sir D'Arcy Wentworth Thompson

Below A comb of the paper wasp

Right Fir conein plan and elevation showing families
of left-handed and right-handed spirals, revealing a
5 : 8 combination of the Fibonacci series




-
-
»
J/
i
0

FEEEN:
BEREEER r’:

e
AN (Y
NP

,' \L( il

Dandelion clock

L B

000000

000000

Ulm's Maldonado), my students and | explore, of the
physical nature of structure, such groups as can be
analysed by symmetry, topology, combinatorial
analysis, theories of colour and texture.

Much is to be learned about structure from an exami-
nation of both inorganic (static) and organic (dynamic)
morphology. A famous passage from D'Arcy Thomp-
son indicates what insight might thereby be derived:

Above, left The factors of similarity and proximity,
functioning towards the same end of vertical
emphasis, are strengthened in example (a) and,
through opposition with one another, weakened in
example (b)

Centre, left Pentagonal dodecahedral pyrite crystals
conform to the cubic system and thus display faces
that are not completely regular. In fact, no crystals can
form regular Platonic dodecahedrons due to their
integer-atomic natures

Far left Transformations of the male physiognomy by
Direr

Eye lenses of a firefly
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4.2 (right) Rainbow
Arch natural bridge.
Utah.

1.2 tubove) Plan of the
dome and its
supporting struts.
Small Sports Palace,
Rome (Nervi)

1.3 Skeleton of the
radiolarian Actinomma
arcadophorum

1.4 Genesis of the
design for the third
Eddystone Lighthouse.




STUDIO III BUILDING MATERIALS & CONSTRUCTION Lecture *3*
July 28,88 Basic Materials. R.J.Vasavada

Topics for the lecture :

TIMSER as one of the earliest building materials.

' 1t is the only one which is the direct product of natural growth, and
which is subject as it grows to structural actions comparable with those
to which it is afterwards subjected in its use by man'. Although there

is a difference between its state - a tree is living and when cut,dead.
This brings in significant changes in its inner structure.

As part of tree,structural efficiency is very high -axial compression,bendim
which were met by c losely packed system of fibres running in the direction
of stress. When cut timber can still withstand the axial compression and
tension,but are weak in resisting stresses such as compression across the
grains or shearing along the grain.

Strength of timber depends on the grains.Transmission of compression in
timber is easier,tension is very difficult at joints.

Two basic classification of timber depending upon their natural growth;
1.Hardwoods,withvery close system of fibres,and softwoods belonging to the
¢ oniferous variety of trees. Over the centuries the quantum of harduwoods
have considerably depleted and the softwoods have replaced them in building

Emergence of new technologies have brought in various processes for manufa
cturing products from timber through lamination and compression.

Construction technics based on perfection of joints to transmit stresses,
With advent of synthetic glues much better results are possible.

Timber is very effectively used in combination with other materials like
stone,brick,mud,preca st blocks etc.,or alone with infills.

Pos ts,beams,brackats,floors,roof-trusses etc.are the building components
in practice.In pres ent times compos ite structures are also possible using
engineered products.

Timber building,being one of the most ancient form, has inspired many a
later developments in building in other materials universally. Reflections
of timber forms of constru c tion can be observed in our rock-cut architec
ture and stone construction. Unfor tunately the records are not available
as the material has always been very vulnerable to fire and destruction.

Assignment :

1, Visit the Timber Market and observe various specimen of Teak wood,

2. Obtain two pieces of approximately 45cms length,7.5cms.sq.section with
uniform grains.

3. Choose any one specific joint from the illustrations attached here and
using our workshop.construct the same joint carefully aligning grains,

4, Through graphic diagrams show the role of this joint in an overall
structural assembly showing the stress directions.
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4These assemblies and aggregations are samplings only, since the permutations actually possible are large.
FIGURE 1-2 Classification of basic structural elements according to geome-
try and primary physical characteristics. Typical primary structural units and
other aggregations are also illustrated.
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3.11 Typical joints in
timber (see text).

9.2 Roof trusses of the
second to nineteenth
centuries: [a]
Pantheon portico,
Rome, 2nd century:
[b] Teatro Olympico,
Vicenza, 16th
century; [c, e] 13th
century after Villard
de Honnecourt; [d]
nave of Notre Dame,
Paris, 13th century;
[f] Sheldonian
Theatre, Oxford. 17th
century; [g] church
at Steinach, 18th
century; [h] Royal
Hospital, Greenwich,
18th century; [i]
Euston Station,
London, 1837: [j]
Lime Street Station,
Liverpool, 1849.
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6.7 (right)

‘Pseudo arch’ in

the polygonal masonry
of the defence wall,

Segni.

6.3 (above right)
Small gatewsy in
the northern defence
walls, Selinunte

6.4 Hut near Gordes,
Provence

6.1 (left) Bridge
between Tiryns and
Epidaurus

6.2 (above)
North entrance
Pyramid of Cheops,
Giza
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FIGURE 1-17 Funicular structures. Transformations derived from basic shapes.
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FIGURE 1-17

Loading and support
condition.

(b) Horizontal movement

tendencies at supports
if not restrained.

Type of forces developed
at supports—reactions and
thrusts.

contain thrusts. Foun-
dations must be designed
to carry both vertical and

CX (d) Use of foundations to
AP, , ot .
A A4 A horizontal components

of thrusts.

Use of tension ties or com
pression struts. These
elements absorb the hori-
zontal components of the
thrusts. Foundations need
only be designed to carry
vertical forces.

Simple truss shapes based
on funicular consideratior

Internal force distribution
in simple trusses. Internal
action is similar to that of
corresponding structures
illustrated in (e).

Profiles for use in volume-
enclosing aggregations,
potential movement and
collapse tendencies.

(i) Use of tie or buttressing

elements to assure stability
These elements are in a
state of tension or comp-
ression only.

Use of vertical elements
in bending to assure
stability.



Studio 111 BUILDING MATERIALS & CONSTRUCTION Lectiuro ¥5%
Aug.11, 88 Basic Materials - 3 R,J,Vasavada

Brick as one of the oldest building materials :

Topics for discussion :

= 0One of the simplest and easily available building material for the
construction of simple dwellings to monuments,especially in the
alluvial regions.

- Alluvial soil,straw and reeds formed the basic materials for making
sun dried building blocks or rammed mud walls.

= Rammed,consolidated mud dried in sun with a protective layer to face
rains is quite capable of rosisting modest compressive loading.

- Yhen used in mass quantities,drying is slow and straw tends to qive
rise to cracking. Therefore,to form units out of small lumps and
allow them to dry before using them in walls is more convinient,

= Sun dried mud bricks of high quality have baen in use in construction
from ancient times,set in mud mortar often with reed mats in horizon
tal joimts for construction of massive walls of considerable height.

= The chief drawback of sun dried mud bricks was poor durability in
alternate wetting and dryinao. This was overcoms by firing the bricks
at a temperature abo ve 1 000°C.to obtain the burnt bricks as ws know,

=~ Bricks became a major building material in almost all civilizations
and has been used for all types of buildings during various phases of
architectural history,

= 'lhen compared to stone,bricks differ in thres ways; their compressive
strength vary individually,they are essentially small units,and the
process of manufacture makes it impossible to achiseve a truensss of
surface and accuracy of shape and size sufficient to permit their use
without relatively wide mortar joints.

= Compressive strength of brick wark is comparatively less than that of
stone and its tensile strength is negligable.

= Being a smaller unit in size it is very convinient in econstruction of
arches and vaults,the curvature is easily taken by slight tapering of
Jjoints. For such forms,it has an advantage ovar stone.

= Other forms of fired clay products used in building are similar in
character to bricks,like roof tiles,hollow blocks,ceramic fuse sete.

- Taking into consideration your study of various civilizations in
History course,compile information on use of bricks in building in
various building examples of differet cultures.

= Prepare explanatory sketches to illustrats the use of bricks in
various types of buildind forms.




Studio 111 Building Materials and Construction Lecture *6%*
Augqust 19,88 Composites R.J.Vasavada

Reinforced Cement Concrete:
Topics for discussion :

- Reinforced Concrete Construction seen as a form of Composite Constru
ction,made possible by the invention of Portland Cement in around 1850s

- Portland Cement(clinker+slurry of crushed chalk or limestones and clay)
mild steel cages,water,sand and gravel as the basic materials,

= Mild steel bars plain and with indented surface used which develops
bo nd due to shrinkage of concrete on setting. Shrinkage is also to
controlled by shrinkage reinforcement which prevents cracking.

= Shrinkage and hardening helps the tight gripping of bars and because
of more or less same expansion/contraction of both the materials in
heat and cold,the sections act as one.

- Steel resist the tension and has to be placed in the reqions where it
is required to do so,while concrete resists compression. By varying the
proportion of these a wide range of strength and stiffness can be achi
eved in a fixed cross sectional dimension of a member.

- Neither steel or concrete alone can have sufficient strength to begin
with,it is necessary to devise formwork to cast the members in its
form for which substantial formwork is necessary.This form work has to
stay fit without deflection until the poured RCC has hardened.

-~ Formwork also limits the possihility of shapes and sizes for economical
and practical reasons. It can be built with timber and steel,and has
to be reusable,

- Two approaches are possible to formwork.One is to prepare the farmwork
on site and cast the concrete in situ,or second,individual components
of structure could be cast in a yard and assembled on site.

- Constectional connections vary depending upon the above two technics.
in case of insitu construction,the joints in successive pouring is
ensured by longer reinforcements and natural bond is created by the
shrinkage. The joints w ill not be monolith but will create the same
strength,If the components are precast,the joining is done almost as
in timber or steel. Joints are finally secured by same slurry.

- Predressed Concrete : Because of cracking of concrete,and subsequent
means to solve that problem without unduly loosing the sdvantages of
ste=l or concrete,prestreesing is done to overcome this problem.

- Prestressing by tensioning the steel or by exerting external force on
concrete.Both operations introduce undersize or oversize eslements,

- Pretensioning or post tensioning of steel,lLoss of strength in tension
in pretensioning,advantages of posttensioning,better quality steel,

- Precasting and pretensioning, cast in situ and posttensioning.

@
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