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Unit-II 

Principles of architectural design – Definition of architecture, factors influencing architectural development, 
characteristics feature of style, historic examples, and creative principles. Principles of architectural 
composition – Unity, balance, proportion, scale, rhythm, harmony, Accentuation and contrast. Organizing 
principles in architecture-Symmetry, hierarchy, axis linear, concentric, radial, and asymmetric grouping, 
primary and secondary masses, Role of color, texture, shapes/forms in architecture. Architectural space and 
mass, visual and emotional effects of geometric forms, space activity and tolerance space. Forms related to 
materials and structural systems. Elements of architecture: Functions – Pragmatic utility, circulatory 
function, symbolic function, physiological function. Structure– Physical structure, Perceptual structures. 
Space in architecture –Positive and negative space. Aesthetics: Visual perception. Protective: Protection 
from climate and other elements, architecture a part of the environment. Comfort factors.   

 

Definition of architecture 

 Architecture is the process and the product of planning, designing, and constructing buildings and other 
physical structures. Architectural works, in the material form of buildings, are often perceived as cultural 
symbols and as works of art. Historical civilizations are often identified with their surviving architectural 
achievements. 

"Architecture" can mean: 

 A general term to describe buildings and other physical structures.  

 The art and science of designing buildings and (some) no building structures.  

 The style of design and method of construction of buildings and other physical structures.  

 A unifying or coherent form or structure 

 Knowledge of art, science, technology, and humanity.  

 The design activity of the architect, from the macro-level (urban design, landscape architecture) to the 
micro-level (construction details and furniture). The practice of the architect, where architecture means 
offering or rendering professional services in connection with the design and construction of buildings, or 
built environments. 

Factors influencing architectural development 
 

FACTORS THAT AFFECT DESIGN 

Every project situation is different. Each presents a different set of requirements and limitations. Each 
presents a unique set of cultural, environmental, technological, and aesthetic contexts to be considered. 
Each presents its own set of challenges and opportunities. Design brings to the surface the major 
considerations inherent in a situation. It is a process that is both problem- seeking and problem-solving. 
While every project has a unique combination of design influences, some of the more important ones are 
discussed here. 

 
Client 
Some clients have a clear idea of a program, budget, and other project objectives, including the final 
appearance of the building. Others look to their architect to help them define the project objectives and to 
design a building that meets those objectives. In both cases the effectiveness of the relationship between 
client and architect is a major factor in making design decisions throughout the project. 
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Program 
All clients have a series of aspirations, requirements, and limitations to be met in design. The program 
provides a place for identifying and delineating these factors and any number of related considerations. The 
program may be short or long, general or specific, descriptive of needs, or suggestive of solutions. 
 
Community Concerns 
Clients and their architects may need to adjust their designs to satisfy community groups, neighbors, 
and public officials. These design adjustments are often ad hoc efforts to meet objections or to gain 
support rather than direct responses to codified requirements. 
 
Codes and Regulations 
Regulatory constraints on design have increased steadily. Beginning with simple safety requirements and 
minimal land-use and light-and-air zoning, building codes and regulations have grown into a major force in 
design that regulates every aspect of design and construction. 
 
Context and Climate 
Contextual factors include the nature of the surrounding fabric of natural and built elements. Existing 
patterns and characteristics of this fabric can provide clues or starting points for approaching site 
development as well as the building design, influencing its configuration and use of materials, colors, and 
textures. Climatic factors include the nature of regional microclimates defined by solar radiation, 
temperatures, humidity, wind, and precipitation. 
 
Site 
These factors include site size; configuration; topography; geotechnical characteristics; ecological features, 
including vegetation, wildlife habitats, water elements, and drainage; and accessibility to property. 
 
Building Technology 
Building configuration, materials, and systems are rarely arbitrarily chosen and are only partially based on 
aesthetic criteria. For example, floor-to-floor height required to accommodate structural, mechanical, 
lighting and ceiling systems in a cost-effective manner varies s i g n i f i c a n t l y  from an apartment house 
to an office building to a research facility. Similarly, office fenestration may be based on one module and 
housing on another module. In still other cases, these dimensions may be dictated largely by mechanical 
systems or even by the knowledge a n d  preferences of the local construction industry. 
 

Sustainability 
In its broadest scope, sustainability refers to the ability of a society, ecosystem, or any such ongoing system 
to continue functioning into the future, without being forced into decline through exhaustion or overloading 
of the key resources on which that system depends. For architecture, this means design that delivers 
buildings and communities with lower environmental impacts while enhancing health, productivity, 
community and quality of life. 
 
Cost 
In most cases, there is a limit to the funds available for construction. Once defined, this limit has a major 
influence on subsequent design decisions, from building size and configuration to material selection and 
detailing. Although most budgets are fixed, (often by the amount of financing available) others may be 
flexible. For example, some owners are willing to increase initial budgets to achieve overall life-cycle cost 
savings. 
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Schedule 
The demands and constraints set by the project schedule may influence how specific issues are explored and 
considered. For example, an alternative requiring a time-consuming zoning variance may be discarded in 
favor of one that can keep the project on schedule. Another example may include committing to a final site 
plan early in the process-before the building footprint on the site plan is fully designed. 
 
Historic examples 

 Lotus Temple 
The temple welcomes worshippers of all faiths The Lotus Temple is a Baha’i House of Worship in New Delhi 
consisting of 27 structures resembling petals of the lotus flower that open onto a central hall around 40m 
high. It has nine sides, nine doors, and can accommodate 2,500 people. It's surface is made of white marble 
from Mount Pantelakos in Greece, the same marble used to build the Parthenon. Since its completion in 1986 
it has become one of the most visited buildings in the world, attracting over 100 million people.  

Cologne Cathedral 
Germany's most-visited landmark Cologne Cathedral is a High Gothic five-aisled basilica, the construction of 
which began in 1248 and stopped in 1473, before the building was complete. Work did not resume until the 
1800s, and it was finally finished in 1880. Later work follows the original medieval plan faithfully.  
It is renowned as a Gothic masterpiece and houses many works of art as well as the tombs of 12 archbishops. 

Dome of the Rock, Jerusalem 
The Dome of the Rock is a masterpiece of Islamic architecture A masterpiece of Islamic architecture, the Dome 
of the Rock is a 7th century building, located in Jerusalem. Built by Caliph Abd al-Malik between 687 and 691, 
the octagonal plan and the rotunda dome of wood are of Byzantine design. The Persian tiles on the exterior 
and the marble slabs that decorate the interior were added by Suleiman I in 1561. 
The oldest extant Islamic monument, the Dome of the Rock has served as a model for architecture and other 
artistic endeavors for over a millennium. 

La Pedrera, Barcelona 
Gaudi's La Pedrera is one of the most imaginative houses in the history of architecture Nested among the 
urban streets of Barcelona are some unusual and beautiful buildings by infamous architect Antoni Gaudi. His 
unique approach to the Art Nouveau movement generated some of the most creative buildings the world has 
ever seen. And La Pedrera is no exception. 

One of the most imaginative houses in the history of architecture, this is more sculpture than building. The 
façade is a varied and harmonious mass of undulating stone that, along with its forged iron balconies, explores 
the irregularities of the natural world. The United Nations Educational, Scientific and Cultural Organization 
(UNESCO) recognized this building as World Heritage in 1984. 

One World Trade Center, New York 
The One World Trade Center is the tallest skyscraper in the Western Hemisphere. One World Trade Center the 
latest addition to New York's skyline, the One World Trade Center, is the tallest skyscraper in the Western 
Hemisphere. Construction began in April 2006 and the final component of the building's spire installed five 
years later in 2013, making it the fourth tallest skyscraper in the world. 

The One World Trade Center's design is no coincidence, standing at a symbolic height of 1,776 feet (541m) in a 
direct nod to the year of the US Declaration of Independence. 
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Designed by David M Childs of Skidmore, Owings & Merrill, the 104-story glass tower raises from a cube base 
before transforming from the 20th floor into eight sleek isosceles triangles. Stood adjacent to the city's 
beautiful 9/11 memorial, the One World Trade Center is a shining beacon for the city. 

St Paul's Cathedral, London 
British architect Sir Christopher Wren took 10 years to finalize his designs for St Paul's London's most iconic 
building, St Paul's Cathedral, was designed by English architect Sir Christopher Wren. Sitting at the top of 
Ludgate Hill, the highest point in the City of London, its famous dome is one of the world's largest, measuring 
nearly 112 meters high. 

The original church on the site was founded in the year 604AD. Work on the present English Baroque church 
began in the 17th Century by Christopher Wren as part of a major rebuilding program after the Great Fire of 
London. Wren started working on St Paul's in 1668, his designs for the cathedral taking a decade to complete 
and the actual construction taking a further 40 years. St Paul's has played an integral part of London life ever 
since – as a domineering element in the city's skyline, as a center for tourism and religious worship, and most 
recently as a focal point for anticapitalistic protests. 

Petronas Towers, Kuala Lumpur 
The Petronas Towers are an iconic landmark in Malaysia's capital city Kuala Lumpur Standing at 170 meters 
above ground; the Petronas Towers are twin skyscrapers in Kuala Lumpur, Malaysia. The buildings, which held 
the titled of tallest in the world between 1998-2004, are an iconic landmark of the capital city. 

The distinctive postmodern style was created by architects Cesar Pelli and Achmad Murdijat, engineer Deejay 
Cerico and designer Dominic Saibo under the consultancy of JC Guinto. 

The White House, Washington 
The White House, designed by Irish architect James Hoban, took eight years to construct. Image © Matt Wade 
Irish architect James Hoban was the man behind the design of the White House. In 1792 Hoban submitted a 
plan for the presidential mansion and subsequently got the commission to build the White House. Constructed 
began in 1793 through to completion in 1801. The mansion, which has been home to every US leader since 
the country's second president John Adams, is made from white-painted Aqua sandstone. 

Leaning Tower of Pisa 
Due to restoration work carried out in 2001, the tower currently leans at just under 4 degrees. It is estimated 
that it will collapse in the next 75-100 years. Image  

The Leaning Tower of Pisa is one of the most remarkable architectural structures in Europe. Most famous for 
its tilt, the tower began to lean during construction after soft ground on one side was unable to properly 
support the structure's weight. 

Building work on the tower began in 1173 and went on for over a whopping 300 years. There has been much 
controversy surrounding the true identity of the architect behind the tower – the design originally attributed 
to artist Bonnano Pisano but studies have also implicated architect. 

The Kaaba, Mecca 
The Kaaba is a most sacred space in Islam the Kaaba, meaning cube in Arabic, is a square building located in 
Mecca, Saudi Arabia. A most sacred place in Islam, the Kaaba is elegantly draped in a silk and cotton veil. Every 
year millions of Muslims travel to the Kabba for the hajj, an annual Islamic pilgrimage to Mecca. 
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The small square building is about 60 feet high and it's walls a meter wide, with its total size occupying roughly 
627 square feet. 

Creative principles 
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Balance 
Balance is the equal distribution of visual weight in a design. Visual balance occurs around a vertical axis; 
our eyes require the visual weight to be equal on the two sides of the axis. We are bilateral creatures and 
our sense of balance is innate. When elements are not balanced around a vertical axis, the effect is 
disturbing and makes us uncomfortable. 
 
Proportion 
Rhythm: 

Continuity, recurrence or organized movement in space & time. Sequence is the experience of the rhythm. 
One space may have several different rhythms  

Harmony: 
The pleasing agreement of parts or combination of parts in a composition. Harmony involves the selection 
design of elements that share a common trait, however, Harmony becomes monotony without Variety. 
Common traits orientation colors or values shape/size materials variety: the extent of the differences in 
design elements -- visual interest is enhanced by introducing dissimilar elements and spatial arrangements. 
 
Proportion is a central principle of architectural theory and an important connection 
between mathematics and art. It is the visual effect of the relationships of the various objects and spaces 
that make up a structure to one another and to the whole. These relationships are often governed by 
multiples of a standard unit of length known as a "module".[1] 

 
Accentuation and contrast 

 Mass composition with harmonious unity should create interest in the design so as to 

catch the attention of the observer. 

 Monotony may reduce interest. 

 Contrast reduces monotony. 

 A well- conceived contrast of form, size, tone and direction may result in serious harm to 

unity. Such harms should be minimized. 

 Contrast may be achieved in mass, in space, in mass and space, in surfaces, in color and 

with light. 

 19 
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Principles of Architecture: Accentuation and Rhythm 

 

 After viewing any space (internally and externally) a person always has a special feeling 

about a special element. 

 This feeling is because of the impression, emphasis, rigidity, firmness, function, decisively 

of the element. 

 This emphasis of the element is termed as accentuation. 

 Any repetitive occurrence of a particular pattern is called  

 

 

 

 

 

 

 

 

 

 

Hierarchy 

There are several ordering principles used by architects and art historians, but today we're only going to be 

dealing with one specific principle: hierarchy. Hierarchy describes components of a structure by how 

noticeable they are. The more obviously noticeable a component is, the more important it is to the 

architect and to the structure's overall aesthetic. Basically, hierarchy is about understanding how and why 

some parts carry more visual weight than others, and using that to create balanced (or unbalanced) 

structures, depending on your overall plans. 

Axis: An axis is a central line that helps to organize a design. Often there is an axis at the center of a 

building or over a doorway. When architects use an axis or focal point in their design it acts like a straight 

arrow on a sign, pointing you in the right direction. 

 

Symmetry: Symmetry refers to the geometry of a building and occurs if the building is the same on either 

side of an axis. There are many types of symmetry but the three that are most commonly used in 

architecture are lateral (the two sides are mirror images of each other), and can be vertical (up and down 

axis) or horizontal (across axis) 
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Radial 

Radial structure, or graded centrality, is a primary feature of a prototype category. It is a 

center-periphery taxonomy with the abstract or schematic prototype placed at the center. 

Those instances of category C that display the highest degree of C-ness are placed towards the center, and 

are more prototypical instances of category C, while those that display a low degree of C-ness are placed 

towards the periphery, and are less prototypical instances of category C (and are often also extensions of 

the category). 

 

 

Concentric 

A structure in which approximately parallel layers of a mineral are arranged around a common center. 

 

Asymmetric grouping 

Asymmetry is the absence of, or a violation of, symmetry (the property of an object being invariant to a 

transformation, such as reflection). Symmetry is an important property of both physical and abstract 

systems and it may be displayed in precise terms or in more aesthetic terms. The absence of or violation of 

symmetry that are either expected or desired can have important consequences for a system. 

 

Radial  

The building's main advantage is the fact that the rooms can be simultaneously and flexibly used for 

different art productions and events by Radial system GmbH as well as by other users. The machine hall 

and boiler room of the former pumping station were transformed into a main hall of 600 square meters 

and a smaller hall of 400 square meters. The new addition provided the building with a foyer for visitors 

and artists, as well as wardrobes, office space and three studios facing south onto the Spree river: Studio A 

with 400 square meters, and Studios B and C with 200 square meters of space each. Also, there is a two 

story cube with a glass facade facing southwest, a 400 square meter covered deck and a large terrace by 

the banks of the Spree River with a boat landing. The former work quarter on the premises of 

RADIALSYSTEM. V. has been turned into a guest-house. All of this makes RADIALSYSTEM. V. an extremely 

attractive place during the entire year. RADIALSYSTEM. V. is a prime example of the successful 

metamorphosis of an industrial age building, allowing it to both tell and create history at the same time. 

 

Primary and secondary masses 

Primary vs Secondary Sources 

When evaluating the quality of the information you are using, it is useful to identify if you are using 

a Primary, Secondary, or Tertiary source. By doing so, you will be able recognize if the author is reporting 

on his/her own first hand experiences, or relying on the views of others. 

Source Type Examples 

Primary 

A primary source is a first person account by 

someone who experienced or witnessed an 

event. This original document has not been 

 First person account of an 

event 

 First publication of a 

scientific study 

 Speech or lecture 
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previously published or interpreted by 

anyone else. 

 Original artwork 

 Novel (fiction) or film 

 Handwritten manuscript 

 Letters between two 

people 

 A diary 

 Historical documents, e.g. 

Bill of Rights 

Secondary 

A secondary source is one step removed 

from the primary original source. The author 

is reexamining, interpreting and forming 

conclusions based on the information that is 

conveyed in the primary source. 

 Journal article reporting on 

a scientific study 

 Newspaper and Magazine 

articles 

 Review of a music CD or 

art show 

 Critique of a work of 

fiction or film 

 Biography 

Tertiary 

A tertiary source is further removed from 

primary source. It leads the researcher to a 

secondary source, rather than to the primary 

source. 

 Indexes and Bibliography 

 Encyclopedias and 

Dictionaries 

 Library catalog 

 Most textbooks 

 Guidebooks 

 

 

Role of colour  

Just as the visual artist has a palette of colors to work with when creating a work of art, the musical 

composer's palette consists of tone colors, also called timbres (TAM-bers). The timbre is defined by the 

type of waveform created by a particular instrument and the harmonics present in that sound. The basic 

waveform or timbre is often considered to be the sine wave, whose graph of pitch vs. time equals that of 

y=sin x. The description of a timbre as simple-sounding as that of a clarinet is actually enormously complex. 

Because of this, synthesized sounds are often rather different than acoustic sounds they attempt to 

emulate. Recent synthesizers use sampling, a method of recording real-life sounds and using them as a 

basis for synthesis. This allows modern synthesizers to create more authentic sounds. 

 

Shape 

Space exists in music as silence. In a work for a large group, the composer may instruct certain instruments 

to not play during specific passages to create different timbres of sound. Complete silence is often used for 

varying effects; In Mahler's third symphony the composer instructed the orchestra to maintain a silence of 

at least ten minutes between two movements to create a perceptual separation. John Cage wrote a piece 

Downloaded from www.rgpvnotes.in

Page no: 9 Get real-time updates from RGPV

https://www.rgpvnotes.in
https://alerts.rgpvnotes.in/
https://www.rgpvnotes.in/


Subject: - Building Planning & Architecture (CE303)    

 

P a g e  10 | 19  

called _4'33"_ which involves a pianist to sit silently at the piano for more than four and a half minutes. (It 

should be noted, however, that Cage was not actually writing complete silence; he intended that the music 

consist of the background noises of the performing area.) 

 

Texture 

The musical counterpart of texture is harmony. Harmony is the sounding of more than one note at an 

instant of time. The harmonic series, which is the set of pitches created by continuously dividing a vibrating 

string in half, is the basis for harmony in all cultures. The concepts of consonance and dissonance are based 

on the perception of different harmonies and are grounded in the harmonic series. 

Architectural space and mass 

Form and Shape occur on many different levels in music. At the most basic level, each note has a shape, 

commonly called an envelope. The envelope is usually divided into four parts: 

- Attack, which is the speed at which the volume increases from silence to full volume ("tah" has a short 

attack; "lah" has a long attack); 

- Decay, which is the speed at which the volume decreases from the initial burst of sound to the sustaining 

volume; 

- Sustain, which is the volume level at which the sound settles after the initial attack; and 

- Release, which is the speed at which the volume discourses from the sustaining volume to silence. 

The envelope is often considered to be part of the timbre of a particular sound. Much like tone color, 

envelopes can be extremely complex; many sounds actually consist of several envelopes sounding at once 

or in succession. 

 

 

Another, more obvious instance of form and shape in music is the form of a musical piece as a whole. 

Some of the more popular forms in western history include binary form (AABB), sonata form (ABCAB'), 

rondo form (ABACADA), and modern song form (ABABCBB). Form can exist on larger levels, such as the 

overall form of multi movement works, operas or cyclic works. This aspect of form, however, might be 

better listed as a Principle of Design. 

 

Visual and emotional effects of geometric forms 

 

According to the literature, simple shapes induce emotional responses. Current evaluations suggest that 

humans consider angular shapes as “bad” and curvilinear forms as “good,” but no behavioral data are 

available to support this hypothesis. Atypical development, such as autism spectrum disorder (ASD), could 

modify humans’ perception of visual stimuli and thereby their emotional effect. This study assessed the 

effects of simple stimuli (i.e., jagged edges shape, disk, star, spiral, eye-like shape, and head character) on 

the emotional responses of different groups of humans. First, we assessed the effects of a looming 

movement on neurotypical adults’ emotional responses. Second, we assessed the effects of atypical 

development on emotional responses by comparing the reactions of neurotypical children and of children 

with ASD. We used different methodological approaches: self-evaluation through questionnaires and direct 

observation of participants’ behavior. We found that (1) neurotypical adults tended to perceive looming 

stimuli negatively as they associated more negative feelings with them although few behavioral responses 

could be evidenced and (2) the emotional responses of neurotypical children and of children with ASD 
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differed significantly. Neurotypical children perceived the spiral stimulus positively, i.e., a curvilinear shape, 

whereas children with ASD perceived the jagged edges stimulus positively, i.e., an angular shape. Although 

neurotypical children and children with ASD presented some behavioral responses in common, children 

with ASD smiled and vocalized more than did neurotypical children during stimuli presentations. We 

discuss our results in relation to the literature on humans’ perception of simple shapes and we stress the 

importance of studying behavioral components for visual cognition research. 

 

Space architecture, in its simplest definition, is the theory and practice of designing and building inhabited 

environments in outer space.  

The architectural approach to spacecraft design addresses the total built environment. It is mainly based 

on the field of engineering (especially aerospace engineering), but also involves diverse disciplines such 

as physiology, psychology, and sociology. Like architecture on Earth, the attempt is to go beyond the 

component elements and systems and gain a broad understanding of the issues that affect design 

success.[2] Much space architecture work has been in designing concepts for orbital space stations 

and lunar and Martian exploration ships and surface bases for the world's space agencies, chiefly NASA. 

The practice of involving architects in the space program grew out of the Space Race, although its origins 

can be seen much earlier. The need for their involvement stemmed from the push to extend space mission 

durations and address the needs of astronauts including but beyond minimum survival needs. Space 

architecture is currently represented in several institutions. The Sasakawa International Center for Space 

Architecture (SICSA) is an academic organization with the University of Houston that offers a Master of 

Science in Space Architecture. SICSA also works design contracts with corporations and space agencies. In 

Europe, International Space University is deeply involved in space architecture research. The International 

Conference on Environmental Systems meets annually to present sessions on human spaceflight and 

space human factors. Within the American Institute of Aeronautics and Astronautics, the Space 

Architecture Technical Committee has been formed. Despite the historical pattern of large government-led 

space projects and university-level conceptual design, the advent of space tourism threatens to shift the 

outlook for space architecture work. 

Forms related to materials and structural systems 

Columns 

Columns are elements that carry only axial force (compression) or both axial force and bending (which is 

technically called a beam-column but practically, just a column). The design of a column must check the 

axial capacity of the element, and the buckling capacity. 

The buckling capacity is the capacity of the element to withstand the propensity to buckle. Its capacity 

depends upon its geometry, material, and the effective length of the column, which depends upon the 

restraint conditions at the top and bottom of the column. The effective length is  where the real length of 

the column is and K is the factor dependent on the restraint conditions. 

The capacity of a column to carry axial load depends on the degree of bending it is subjected to, and vice 

versa. This is represented on an interaction chart and is a complex non-linear relationship. 

Beams 
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A beam may be defined as an element in which one dimension is much greater than the other two and the 

applied loads are usually normal to the main axis of the element. Beams and columns are called line 

elements and are often represented by simple lines in structural modeling. 

 cantilevered (supported at one end only with a fixed connection) 

 simply supported (fixed against vertical translation at each end and horizontal translation at one 

end only, and able to rotate at the supports) 

 fixed (supported in all directions for translation and rotation at each end) 

 continuous (supported by three or more supports) 

 a combination of the above (ex. supported at one end and in the middle) 

Beams are elements which carry pure bending only. Bending causes one part of the section of a beam 

(divided along its length) to go into compression and the other part into tension. The compression part 

must be designed to resist buckling and crushing, while the tension part must be able to adequately resist 

the tension. 

 

 

 

 

 

 

 

 

Trusses 

 

 

 

 

 

 

 

 

A truss is a structure comprising members and connection points or nodes. When members are connected 

at nodes and forces are applied at nodes members can act in tension or in compression. Members acting in 

compression are referred to as compression members or struts while members acting in tension are 

referred to as tension members or ties. Most trusses use gusset plates to connect intersecting elements. 

Gusset plates are relatively flexible and unable to transfer bending moments. The connection is usually 

Downloaded from www.rgpvnotes.in

Page no: 12 Get real-time updates from RGPV

https://en.wikipedia.org/wiki/Cantilever
https://en.wikipedia.org/wiki/Truss
https://en.wikipedia.org/wiki/Strut
https://en.wikipedia.org/wiki/Tie_(engineering)
https://en.wikipedia.org/wiki/Gusset_plates
https://en.wikipedia.org/wiki/Bending_moment
https://www.rgpvnotes.in
https://alerts.rgpvnotes.in/
https://www.rgpvnotes.in/


Subject: - Building Planning & Architecture (CE303)    

 

P a g e  13 | 19  

arranged so that the lines of force in the members are coincident at the joint thus allowing the truss 

members to act in pure tension or compression. 

Trusses are usually utilized in large-span structures, where it would be uneconomical to use solid beams. 

Plates 

Plates carry bending in two directions. A concrete flat slab is an example of a plate. Plates are understood 

by using continuum mechanics, but due to the complexity involved they are most often designed using a 

codified empirical approach, or computer analysis. 

They can also be designed with yield line theory, where an assumed collapse mechanism is analyzed to give 

an upper bound on the collapse load (see Plasticity). This technique is used in practice [8] but because the 

method provides an upper-bound, i.e. an unsafe prediction of the collapse load, for poorly conceived 

collapse mechanisms great care is needed to ensure that the assumed collapse mechanism is realistic.[9] 

Shells 

Shells derive their strength from their form, and carry forces in compression in two directions. A dome is 

an example of a shell. They can be designed by making a hanging-chain model, which will act as a catenary 

in pure tension, and inverting the form to achieve pure compression. 

Arches  

Arches carry forces in compression in one direction only, which is why it is appropriate to build arches out 

of masonry. They are designed by ensuring that the line of thrust of the force remains within the depth of 

the arch. It is mainly used to increase the bountifulness of any structure. 

Catenaries 

Catenaries derive their strength from their form, and carry transverse forces in pure tension by deflecting 

(just as a tightrope will sag when someone walks on it). They are almost always cable or fabric structures. A 

fabric structure acts as a catenary in two directions. 

 

Elements of architecture: Functions – Pragmatic utility 

The Elements 

These elements are the bare essentials and hold the greatest importance in a work. There are 6 main 

elements and form, space are some of them. The other 5 more elements include dot, line, shape, texture, 

and color. All works should incorporate these elements in the design because it defines the creation on the 

platform of art and functionality it stands on.  

Dot 

A dot is a mark that is shows the beginning of a work or the end of it. It is the very basic element whereby 

an art work or a design starts. Nothing will be done without the dots. It’s the basic. One dot marks a point 

where people will look and concentrate at as it directs attentions. Dots are used to amplify perception and 

it does not mean one dot, a dot in architecture can mean a center or a mole or a concentration of forms or 

objects near or close together. Dots that are aligned together create a line. Dots are use to create feel or 

texture to create form, space and texture. Dots are used to create tones and more. One dot is a point, a 

number of dots create different elements that are important to showcase a design. A dot does not mean 
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that it is rounded, it dot can have any shape imaginable. A dot just means a point or a mark and that mark 

could be a circle, triangular, square or uneven shapes. The main purpose of the dot is there regardless of 

its shape. 

Line 

A line is a combination of a series of dots that are continuous, with an exact distance in between each dot. 

They are a number of lines that are all around us, they vary from size of its thickness to the smoothness of 

the line: lines can be jagged, twisted, and bold or anything.  Line can be the outer layer of a form. It defines 

a shape and also space. Lines creates shapes, Lines could also show texture, lines creates patterns, Lines 

create color tones, lines create texture and space, line creates form and texture, line creates form and 

patterns and most importantly lines creates form and space. By using the right lines in a work, you are able 

to create something that has all of the elements which include the above: form, texture, tone, pattern, 

space and movement. 

Shape 

Shape is the creation when the end of a line meets the start of that line itself. Shape can be just a flat plane 

that is surrounded by outer line and does not hold any mass. Shape is perceived as an idea of the form or 

how it looks. Shape is composed in positive and negative shapes. Positive shapes mean the shape of the 

object on the area it is located. Negative shapes are the shape of the area the object is on. Normally to 

emphasize on the object or area, they are usually darken to show concentration. 

Form 

From the evolution of dot, to lines, and to shape; it evolved from 1 dimension (dot &line) to 2 dimension 

(shape) and form is the 3 dimensional combination of the previous products. Form has an area, height, 

mass and more than one surface. The outline is a forms structure and form will have a different 

perspective from different point of view, front, left, right, rear, top and bottom. In terms of presentation of 

form, it is done by using a few elements such as lines, renderings, and texture and tone value. 

Texture 

Normally we define texture as feel of the surface of an object. Texture is everywhere from every material 

and object whether it was man-made or natural. Texture give a sense of individuality on the material and 

using the right material on a design will help emphasize and create a feel that is called home or anything 

that the space is design for. Texture tells a whole lot more than just feel, it tells emotions and thoughts. 

Rough edges tell of anger and masculinity, and smooth surfaces are the opposite. 

Color 

Color is the most important element in the creation of a work. Color has the power to influence and brings 

out our feelings. Take for example, bright colors creates a sense of joy and happiness. Dark and gloomy 

colors create a sense of sadness and dread. 

Circulatory function 

In architecture, circulation refers to the way people move through and interact with a building.[1] In public 

buildings, circulation is of high importance; Structures such as elevators, escalators, and staircases are 
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often referred to as circulation elements, as they are positioned and designed to optimize the flow of 

people through a building, sometimes through the use of a core. 

Symbols of function 

Society requires that architecture not only communicate the aspirations of its institutions but also fulfill 

their practical needs. Differences in expression, apart from differences in planning, distinguish the forms of 

architectural types (the house from the church, etc.), the kinds of use (the Catholic from the Protestant 

church), and the traditions and customs of users (the English from the Swiss Protestant church). When 

architectural forms become the vehicles of content—in plan, elevation, and decoration—they are 

symbolic. Their symbolism can be understood consciously or unconsciously, by association (e.g., spire = 

church) to a building one has seen before and by the fact that it suggests certain universal experiences 

(e.g., vertical forms “rise”; low roofs “envelop”). One comprehends the meaning of symbols that are new, 

as well as those that are known, by association, because the laws of statics restrain builders from putting 

them into forms so completely unfamiliar that they do not suggest some tradition, just as the structure of 

language permits endless new meanings but retains a fairly constant vocabulary. The meaning of 

architectural symbols—or of words—may even change, but the process must be both logical and gradual, 

for, if the change is irrational, the purpose—communication—is lost. 

 

Physiological function 

Physical structure 

The physical architecture is the physical layout of a system and its components in a schema.  It refers to 

some representation of the structure or organization of the physical elements of the system.  The physical 

architecture should be part of the Allocated and Product. 

 

The development of the physical architecture consists of one or more logical models or views of the 

physical solution. The logical models or views may consist of conceptual design drawings, schematics, and 

block diagrams that define the systems form and the arrangement of the system components and 

associated interfaces. The development of a physical architecture is an iterative and recursive process and 

will evolve together with the requirements and functional architecture. Development of the physical 

architecture is complete when the system has been decomposed down to lowest system element or 
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configuration item level, and it is critical that this process identify the design drivers as early as possible. 

Therefore, it is imperative that the driving requirements be identified and the combined 

processes—Stakeholder Requirements Definition, Requirements Analysis, and Architecture Design—will 

provide key insights to risk early in the development life cycle, allowing for mitigating strategies. [1] 

Key activities performed when developing a physical architecture and design includes: 

 Analysis and synthesis of the physical architecture and the appropriate allocation, 

 Analysis of the constraint requirements, 

 Identify and define physical interfaces and components, and 

 Identify and define critical attributes of the physical components, including design budgets (e.g., 

weight, reliability) and open system principles. 

Perceptual structures 

The implicit nature of our daily surroundings often impedes individual perception. The shortage of learnt 

parameters, units of value and knowledge around spatial relationships and form making creates the basis 

for uncertainty in times of change and in urban decision-making processes. The creeping privatization of 

public space, the loss of common ground, issues of territory and privacy as well as the question of who 

determines and designs the physical and virtual realms increasingly escape the individual as well as the 

collective consciousness. 

 

Space in architecture –Positive and negative space 

 

One of the simplest yet least applied concepts in architecture is that of positive versus negative space. 

However esoteric it may sound, its applications to home and landscape design are immediate and tangible. 

The basic concept is simple. Imagine a rolled-out sheet of cookie dough. Think of positive space as being 

the cookies cut out from the dough, and negative space as the pointy scraps left behind. 

In planning, just as in cookie cutting, the name of the game is to minimize the sharp-angled or unusable 

scraps of negative space that are left over. Alas, unlike baking, you can’t just gather them up and knead 

them into more dough – you have to figure out what to do with them ahead of time. The desirability of 

positive space is rooted in the fact that nature’s fundamental closed shape is the circle, or at least some 

approximation thereof. And regardless of how far man removes himself from his primitive beginnings, 

circular shapes remain the most psychologically comforting for human habitation – a fact borne out by the 

widespread persistence of circular dwellings, from the mud huts to yurts to igloos, despite the fact that 

they are not necessarily the simplest shapes to construct. 

We in the industrialized nations, however, live in a rectilinear world that’s chock full of negative space. 

Outdoors, common examples would include those useless slivers of side yard that zoning ordinances insist 

on having between houses – the house, in this case, being the “cookie”. Inside, negative could include that 

dust-catching wedge of space under a stair, or that inaccessible corner of the living room that always 

seems to gather dust bunnies. 

There are a few simple ways to avoid negative space in architecture: 

• Avoid shapes having acute angles, both in plan and elevation. Modern architects were (some still are) 

smitten with acute angles precisely because they’re rare in traditional architecture. But while razor-sharp 

angles make for cheap drama, they don’t make for comfortable living – fact vernacular builders have 

recognized for centuries. 
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• Strive for areas with a circular sense of enclosure. The closer a room arrangement approaches a circular 

shape, the more comfortable it’ll be. This doesn’t mean the room itself should be rounded – just that the 

arrangement of the objects within it should be reasonably equidistant from a central focal point. 

• Apply these concepts to exterior design as well. Take a typical rectangular plot of land with an ell-shaped 

house in the middle: the structure’s presence necessarily subdivides the outdoor area into smaller 

rectangular pieces, many of them awkwardly proportioned. 

What to do with these negative leftovers? 

The best solution is to break down awkward negative spaces into a series of organically-shaped positive 

spaces – as many as are useful – and fill the leftover negative space with planting. Note that size doesn’t 

determine whether the space is positive or negative; even a triangular scrap of land a few yards on a side 

could be transformed into positive space by adding, say, a garden bench comfortably surrounded by a 

cloak of plants. 

 

Aesthetics: Visual perception 

Visual perception is human’s main source of information. Therefore understanding and modeling human 

interaction with environment, inevitably involves this subject. Developing models of visual perception is 

relevant to the diverse fields where human interaction with environment is concerned, such as 

cybernetics, robotics, medicine, architecture, and industrial design, making the subject an important one. 

Perception has been extensively treated in the literature, for instance in philosophy and psychology. 

Descriptions of the phenomenon in these fields are generally qualitative or statistical in nature. Despite 

their validity, descriptions of the basic nature of perception are lacking in precision. The same issue also 

applies to other areas dealing with perception, such as psychophysics and image processing [3-8], where 

the perception concept referred to is generally expressed not mathematically but linguistically. For 

instance, in the psychophysics and cognition works, brain processing in human visual system is explained 

via neurobiological terms rather than mathematical ones. Yet, establishing a model of human perception 

implies that the phenomenon should be treated in computational form for minimal ambiguity. Although 

image processing studies are a matter of computation, and they traditionally do make reference to 

biological vision in order to justify or have inspiration in the development of machine vision algorithms, the 

algorithms resemble to human vision only in a restricted sense. Generally an image processing algorithm 

singles-out a component of perception process occurring in human visual system. Examples are the ample 

edge detection studies in the literature, and works on recovering three-dimensional object information 

from two-dimensional image data, e.g. However, due to the specific nature of the image processing 

applications, there is no need on that the computations reflect some general characteristics of human 

vision that are due to the totality of interrelated brain processes. One of the most observable of such 

characteristics is the uncertainty of remembering visual information. 

 

 

 

Protection from climate and other elements 

There are other factors too, but the above predominate. These are also inter related and are to be properly 

coordinated in a successful design. However, in this paper it is intended to study the effect of climate on 

architectural expression of buildings. 
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As we know, the climatic conditions have almost remained the same throughout the ages, but the 

expression in architecture has varied due to various factors. These are mainly the building materials used, 

the method of construction adopted, and the economic and social conditions of the day. Considerable 

changes have taken place owing to the present-day technological developments, and hence the same old 

climatic conditions are being dealt with in the present-day, by different means and in different manner. 

In these days of geodesic dome, shell roof and pre stressed concrete, very unusual and new forms have 

come into being. The new structural forms determine the design of buildings and the same are to be 

provided with suitable climatic protection. 

Just as different buildings can be distinguished by their expression of purpose, like a school, office or a 

residence, the external appearance and the planning should also express the climate for which it is built. 

The effect of climate will determine the general planning and also the external treatment. Though all the 

sides of a building should have harmonious façade, the different faces may need a particular treatment 

according to its orientation. 

Natural light and fresh air is desirable in buildings. In temperate climates where air-conditioning is not 

needed, free flow of natural air is sought for. The size and shape of windows will depend upon the amount 

of light and air desired to be admitted. 

From time immemorial, different ways and means have been adopted to provide protection against sun. 

Awnings which form typical features of our tropical bazars, projected roof overhanging’s which provide 

deep shadows, and well projected cornices and chhajjas have been freely used. Tropical countries in other 

parts of the world have similar methods. Such methods to suit the present-day conditions can be well 

adopted. 

CLIMATIC REGIONS 

Different climatic regions of India will have its own type of building. To suit the climatic and other 

conditions. The main regions are Delhi and Northern India Region, Central India Region, Bombay and 

Western Region, Madras and Southern Region, Calcutta and Eastern Region. Assam Region and other Hill 

Regions. It is not possible to go into detail for all types of problems in each of the regions in this paper and, 

therefore, only important features of some of the regions have been dealt with. 

Architecture a part of the environment 

Architecture and Environmental Studies are natural companions.  It is impossible to design good buildings 

without understanding their relationship to natural systems.  It is also impossible to understand the 

natural environment without knowing how human intervention affects it – both positively and 

negatively.  As man and nature begin to recognize their interdependence, the study of environment takes 

on a whole new meaning.  Architecture and the Environment encourages students to explore these 

relationships from a variety of perspectives. 

Comfort factors 

VISUAL COMFORT 

To be able to see well enough in buildings is a fundamental need for occupants to do their work safely and 

comfortably or live comfortably in a pleasant environment. There should be efficient lighting provided 

which is not rather bright, nor rather dull. Glare will be caused if there is a big bright source of light and will 

give occupiers visual discomfort and might cause visual disability. 
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Efficient light is measured in lumens/mï¿½ or lux and generally described in terms of the illuminance which 

is the amount of light reaching a surface. A domestic 60W light bulb emits approximately 700 lumens. 

Different illuminance is required to do different tasks from moving around safely to do restoration work on 

a painting or using a sewing machine. 

Building Regulations 

1. “Light fittings including lamp, control gear, housing, reflector, shade, diffuser or other device of 

controlling the output light should only take lamps with a luminous efficiency greater than 40 lumens per 

circuit-watt” 

2. “Fixed energy efficiency light fittings (one per 25mï¿½ dwelling floor area [excluding garages] and 

one per four fixed light fittings) should be installed in the most frequented locations in the dwelling. 

3. “All areas that involve predominantly desk-based tasks(i.e. such as classrooms, seminar and all 

conference rooms- including those in schools) shall have a average efficiency of not less than 45 

luminaire-lumens/circuit-wall (averaged over the area)” 

 

VENTILATION AND AIR QUALITY 

Definition of ventilation in Building Regulations is “the supply and removal of air (by natural and/or 

mechanical means) to and from a space or spaces in a building” 

Additionally ventilation is used for accomplishing adequate air quality and extracting water vapour from 

wet areas such as bathrooms and kitchens in buildings. Air quality is judged firstly by smell, the symptoms 

of smoke, pollens or pollution are irritation to eyes, nose or throat. 

Fresh air is needed for comfort to supply oxygen for respiration (0.2 litre/s per person). Additionally 

ventilation is a way of controlling thermal comfort. Approved Document F of Building Regulations 

emphasises that designers of a building are free to make a choice over the type of ventilation system for a 

specific building on the condition that the system meets the requirements and standards. 
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