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Abstract 

ARCHITECTURAL FORM FROM HUMAN NATURE 

Keller Smith, Jr. 

Thesis: That Christopher Alexander 

Serge Chermayeff 

David A. Crane 

Aldo van Eyck 

Louis I. Kahn 

Peter and Allison Smithson 

Robert Venturi are evolving a theory of architecture 

based on human nature and that the accommodation of human nature is 

a prime determinate of architectural form and that the nature of 

the human mind is a prime determinate of one’s understanding of the 

satisfaction of man’s needs by physical form (design). 

Argument: First, human nature and the forms that accommodate it are 

presented as seen in the theories analyzed. Next, limitations of the 

order derived from human nature is discussed. Finally the structure 

of man’s mind is examined to show that it influences the way one shapes 

nature to meet his needs. A concise summary of each theory of human 

nature is then organized for comparison: 

The theory of human nature is stated. 

The method of disjointing complex needs is stated (analysis). 

The method of synthesizing a complex solution from simple parts 

is stated (synthesis). 
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Discussion: Prom a comparison of the theories studied, one sees they 

are more complementary than opposite. The only important difference 

between them is whether they may change without also changing the 

methods of synthesis and analysis. The understanding of human nature 

that emerges is like an understanding of human aspirations, unlike 

qualitative understanding that may be expressed in numbers, the under¬ 

standing of aspirations requires that one answer a basic question of 

existence such as : What patterns of life will accommodate human 

needs best? By finding answers to this kind of question, the archi¬ 

tect makes his unique contribution to building design as well as 

a framework into which he may fit technology. 
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INTRODUCTION 



Building design requires the talents of several specialized fields: 

architects, structural engineers, mechanical engineers, electrical engi¬ 

neers, acoustical engineers, lighting engineers, cost analysts, material 

suppliers, contractors, and plumbers. The humanities including sociology, 

psychology, history, anthropology also have made contributions. In addition 

to co-ordinating the specialists, the architect makes a contribution in 

spanning important gaps between the specialized trades and professions. 

David A. Crane has suggested that the "belief theory"-*- of architecture is 

not enough to fill this gap. Crane suggests that there are principles of 

the communication of meaning. 

There is nothing new in defining the architect’s role as above; it 

may seem new, however, to American architects who think their beliefs are 

enough to define their job.^ The principles that make up architectural 

theory often speak only about the integration of building parts or the inte¬ 

gration of building parts with the building’s use. However, it is possible 

to discuss the way man responds to architecture and the way man’s mind is 

constructed to solve architectviral problems. Generally stated, it is a 

problem of understanding human nature. 

The theories of eight individuals are analyzed in this paper: David 

A. Crane, Christopher Alexander, Serge Chermayeff, Aldo van Eyck, Robert 

Venturi, Louis I. Kahn, and Allison and Peter Smithson. While there are 

others who have made contributions, these eight constitute a wide range of 

ideas, many of which reinforce each other. The reason for choosing these 

individual’s work are not all the same. My reading included Alexander and 

i 



Chermayeff who I admire for the comprehensiveness of their collaboration if 

not their results. The writing of Venturi attracted my interest because of 

his commitment to serving the needs of the individual. At first my reaction 

to his work was intuitive, but later it was confirmed by intellectual under¬ 

standing. Both my thesis director, 0. Jack Mitchell, and myself thought 

Louis I.Kahn could not be ignored as the primary theorist of American 

architecture. The inclusion of the ideas of the Smithsons, van Eyck, and 

Crane was through the advice of Mr. Mitchell. I am indebted to Mr. Mitchell 

for his helpful criticism directed toward making this paper a statement of 

theory which I may use and build upon in the future. 

ii 



ANALYSIS OP FUNCTION 
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Before discussing form derived from human nature, it is necessary 

to analyze function: its relation to form, its ability to be synthesized 

or disjointed into small groups, and its relation to expression. 

Function and Form 

Function is defined as ". . . the normal or characteristic action 

of anything.Action arises in satisfying some need. Often the action 

is augmented by some tool as a house satisfies many needs of daily life. 

Sometimes it may not be necessary to design a tool, but certain condi¬ 

tions can be specified that enable the function to be carried out. Func¬ 

tions such as thinking, understanding, and knowing have only slightly 

measurable activities in the brain; nevertheless, needs are being met 

and certain conditions may be defined to best carry out the action. 

In this latter example the conditions may be defined as temperature, 

humidity, and light control or a set of relationships. An exanple of a 

set of relationships that facilitate understanding is found in a depart¬ 

ment store where the location of a salesperson is usually recognized as 

behind the counter where goods are displayed. 

Alexander and Chermayeff suggest a cycle that portrays the design 

process as a sequence of steps: "... need, found tool, refinement, 

experiment, research, . . . ." and the cycle begins again.^ It is not 

only a process of finding a tool, but also a process of refinement, ex¬ 

perimentation, and research. Transportation is a function that has been 

greatly expanded in our age through this process. 

It may be said that function and form (Alexander’s found tool) are 

related by human needs. However, a function may not engage a physical 
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form, but it may require special conditions or relationships. Those 

functions that require physical form could be called concrete functions; 

•while those functions that require conditions not supplied by physical 

form may be called abstract. Of course most functions are both concrete 

and abstract since mental and physical conditions are intertwined: in 

eating not only do housewares and food answer the need, but also room 

temperature and lighting. 

Synthesis and Analysis of Function 

Some functions, such as writing, are simple to accommodate because 

they require simple tools. (However, there is no intention to say the 

activity of writing is simple; rather that the physical solution to it 

is sinple.) On the other hand some functions are extremely complex to 

satisfy: transportation at 600 miles per hour requires thousands of 

specialized parts, each with a different function to perform. Another 

way of stating the point is to notice that complex functions are not 

separate from all other functions but are made up of many other functions. 

To try to find the appropriate tool to accommodate it requires that the 

complex function be separated into simple functions which may be solved. 

Then the simple solutions are combined to form the complex solution. 

The process of dismantling a function may be called grouping or analysis, 

and the combination of groups for a solution may be called synthesis. 

Aside from methods to be discussed later in the paper, there are 

three ways to group functions that form a complex one. They are hier¬ 

archies, cycles and systems. A hierarchy of scales in an architectural 

problem enables one to consider only those problems at one scale. How- 
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ever, if the problems at each scale are so dependent on problems at 

other scales, a hierarchy of scales will not yield results.5 A success¬ 

ful example of a scale hierarchy is found in furniture design; it is 

designed without consideration of the size of the room it will fit. 

Only the dimensions of a human being are necessary. Frank Lloyd Wright, 

however, sought to take advantage of the overlap of functions at the 

room scale and furniture scale by designing furniture for each room. 

Cycles are often used to group functions by time sequence. A 

dwelling design problem is often much clearer when the needs of a family 

are projected over their life cycle: marriage, children, children leave, 

and death. Even the parts of a building have different obsolescence 

periods which must be accommodated. 

Systems are usually solutions to functions which have been solved. 

If one can group a complex function into recognizable systems, one has 

only to combine the standard solutions. The systems method of grouping 

can be used, however, without standard solutions. In this case the 

functions are solved by a group of specialists. In building this is the 

familiar arrangement where functions are grouped into structural systems, 

mechanical systems, electrical systems, acoustical systems, lighting 

systems, and color systems according to technological specialities. 

It is necessary to remember that while almost any function may be 

grouped by hierarchies, cycles, or systems, one must be certain the 

grouping is appropriate. Ways to discover an appropriate grouping will 

be discussed in a later chapter. 
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Function and Expression 

In Edward Robert De Zurko*s book, Origins of the Functionalist 

Theory, the tendency to connect ideas of use with ideas of beauty is 

7 
analyzed. While use is a measure of utility or perfection, it has not 

always been a measure of beauty. De Zurko groups functions in the 

following categories: 

1. material needs 

2. psychological needs 

3* social needs 

4. symbolic-monumental needs.® 

According to De Zurko, the method of argument for functionalism 

is by analogy and is not rational. The three types of analogy are the 

mechanical analogy, the organic analogy, and the moral or ethical 

analogy.9 The mechanical analogy uses the achievements of technology 

as models of efficiency in bringing nature into the service of man. 

The lack jof ornament and reduction to bare essentials as in a machine 

are argued to be standards of beauty. The organic analogy holds up the 

biological systems in nature as models of ultimate beauty. Both func¬ 

tion and form seem intertwined in a struggle for life. The moral or 

ethical analogy seeks to compare human virtures such as practicality 

with teauty. In this argument anything without real use or practical 

meaning is not considered beautiful. 

In addition to the three principles of argument by analogy De Zurko 

states, "... almost every immediate value may be regarded from a more 

universal point of view, expanded in application or sublimated until it 
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becomes an ultimate value."10 With this principle of expansion of 

"immediate values," De Zurko anticipates the theory/ of the New Bruta- 

lism. The spokesman for the New Brutal!sm, Allison and Peter Smithson, 

state that the immediate visual entity of architecture should be con¬ 

firmed by experience of the building in use.11 Here the argument is 

not by an analogy but from the experience of the building as it is 

used. By including the concept of experience, the Smithsons bring 

man’s nature to center stage. No longer is just the expression of the 

building’s use important, but the experience of its use is to be ex¬ 

pressed. Theories of man’s nature or the nature of man's experience of 

his environment will be the subject of this paper. 

To conclude the discussion of function, a word should be said about 

theories of architecture. Christopher Alexander states that a theory of 

architecture is necessary today because tradition is no longer a basis 

for architecture. Both culture and technology change so fast today that 

accepted means no sooner emerge than they are replaced. Alexander des¬ 

cribes this condition as a self-conscious culture as opposed to an un¬ 

self-conscious culture which may use tradition as a basis for architecture.1^ 

Having established a need for architectural theory, what is the 

nature of this theory? Alexander suggests that a theory of architecture 

must restore man's ability to make forms that are derived from func¬ 

tions.1^ In order to do this, a technique for grouping complex func¬ 

tions into simple functionsmust be developed. After form solutions are 

found for the simple functions, a technique for synthesizing the complex 

solution is needed.11*' Part one of this paper will deal with the forms 
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that accommodate human nature, and part two will deal -with the nature 

of the mind as a determinate in the satisfaction of man's needs with 

physical form. 



I. HUMAN NATURE AND THE FORMS THAT ACCOMMODATE IT 
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Man’s Institutions and Physical Form 

Man has many aspirations not all of which may be translated directly 

into physical form. Aspirations such as justice, love, happiness,.hope, 

education and expression are very complex and are not easily communicated 

by forms without the help of special, traditional symbols. The cruci¬ 

fix represents sacrifice for love, a balance represents justice, and a 

smiling mask represents human comedy. There are, however, some aspira¬ 

tions that lend themselves to direct expression in physical forms. The 

following paragraphs do not intend to be a comprehensive list of these 

aspirations but to be a discussion of forms derived from the theories of 

David A. Crane, Louis I. Kahn, Robert Venturi, Aldo van Eyck, Serge 

Chermayeff, and Christopher Alexander. 

DAVID A. CRANE seeks to create visibility references at the city 

scale. Visibility references are not defined exactly by Crane, but their 

function is: to be recognized against their background. Once recognized, 

it may furnish orientation to the observer in relation to itself and other 

15 
points. The essential ideas are recognition and orientation. 

Visibility references at the city scale are necessary in order to 

communicate information to those who live there. Regardless of what 

information is communicated, the laws of perception of objects against a 

background hold true. These laws depend upon one being made conscious 

of contrast or relation. An example of such a law is grouping. One may 

group city elements and cause them to be noticed against a background, 

or one may separate elements against their background to cause them to 

16 be noticed. 
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Reference elements may be grouped into five classes: reference 

points, reference lines, non-linear reference forms, reference areas, 

and networks of reference elements.17 A definition of the non-linear 

reference forms "... are those other city solids or voids that are 

large enough, conceptually, to occupy more than a single point on a 

mental map." Examples are "... large piazze, some parks, lakes, 

etc." All of these classes are defined by the way the individual 

constructs a mental map of a place. 

Some criteria for arranging patterns of reference elements have 

been proposed -by Crane. These may be summarized as (l) make each 

element part of a system of elements, (2) give elements large absolute 

size for emphasis, (3) make adjacent elements visible from each other, 

(4) add intermediate systems of elements to connect other elements that 

are not visible from each other, and (5) place elements where they are 

topographically or geometrically expected.^ 

City elements may communicate many levels of meaning once they are 

recognized against a background. "Technology of physical forms and the 

communicative context of forms do not always mesh together. A town or 

building form may have any of these attributes, separately or in combina¬ 

tion: 

a. pragmatic function 

b. technological rationale 

c. symbolic value 

d. aesthetic quality . . ."^ 

Crane feels that there is a need to consider a city-scale expression 

of man because present day Western man has eliminated aggregate patterns 
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in housing which provided a sequence of community symbols from the small 

aggregate to the large. The entire city is his basic aggregate. This 

has been accomplished by increased communications.21 

A concise statement of these ideas is found in Crane's identifi¬ 

cation of three city elements of "capital web design": 

1. Hierarchical organization of high and low volume traffic. 

2. Public open spaces. 

3- Utility lines. 

These elements may be composed by the city builder to form a system that 

does not infringe on individual builders and designers but will generate 

an order at the city scale. Another aspect of this order is that it must 

provide for cyclic changes that allow short-term change within long-term 

permanence.23 

Both a systematic organization and a cyclic organization are pro¬ 

posed for the solution of city order. Crane's system groups large-scale 

city functions according to roads, public open spaces, and utility lines. 

This grotping corresponds to the specialized agencies and professions in 

existence now. With this organization Crane recognizes that city building 

Oh 
is too broad for one discipline. *■ The cyclic organization seeks to 

identify roads, public open spaces, and utility lines as reference points 

which will not alter over long periods of time. Within the long-term 

reference points, the small.-scale, short-term points may alter without 

upsetting the city-scale order. Seen in this light, the cyclic organiza¬ 

tion and the system organization are appropriate to the problem's solution. 



- 11 - 

A six-point summary of Crane’s philosophy of symbolic order for 

the city is as follows: 

1. The city should communicate information for utilitarian 

concerns and for a reflection of human values. 

2. The man-made environment should adapt to nature and not 

attempt a conquest of it. 

3- There should be no more and no less than the minimum public 

structural order required for individual freedom to exer¬ 

cise individual tastes and imaginations. 

4. Cycles and changes should be recognized by freedom to change 

in some parts of the city, freedom to change or remain in 

other parts, and resistance to change in still other parts. 

5* A process of building towns must be devised that avoids the 

pitfalls of abstracted ideas inherent in design and planning. 

6. A greater realization of the actual accomplishments of 

planning will eliminate some of the present desire to 

influence human change.^5 

LOUIS I. KAHN seeks to accommodate human nature in architecture by 

achieving a realization of the building’s program.^6 A realization has 

been described by Kahn in several ways: 

Every architect’s first act is that of either revitalizing 
a prevailing belief or finding a new belief which is just 
in the air somehow.27 

The reality of belief is achieved by a man alone, not by committee action.28 

... A man who discovers things that belong to the nature of 
things does not own these things .... In the same way, 
music does not belong to Mozart; his compositions do.29 



- 12 - 

Once a realization has occurred, there exists a duality between the 

reality of belief and of means.In other words, the architect is 

faced with finding realistic ways to carry out his intentions. 

Realization may be subdivided or grouped under two broad headings: 

the order and institutions of man. The institutions of man have been 

described by Kahn: "Everything that an architect does is first of all 

answerable to an institution of man before it becomes a building.31 

Also Kalin has said: 

In us 
Inspiration to learn 
Inspiration to question 
Inspiration to live 
Inspiration to express 
These bring to man their institutions. 
The architect is the maker of their spaces. 
The mind, the body, the arts bring to light these inspirations. 
The mind, brain and psyche, sensor of the universe and of eternity 
in joy of wonder with question 'why anything?132 

The institutions of man are the expectations and aspirations of collec¬ 

tive man. These common expectations and aspirations are then realized 

or expressed by the architect. 

Order is subdivided or grouped by Kahn into three systems to be 

expressed: space, environment) and relationships.^ Space is further 

subdivided into the systems which make it up: construction systems, 

systems of natural lighting, generation of form from inside to outside, 

artificial lighting, and temperature systems.3^ This subdivision of 

space corresponds to the technical disciplines that collaborate to 

produce architecture. 

One other aspect of order is Kahn's hierarchical classification of 

spaces into served and servant spaces.35 This classification has meaning 
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in the expression of architecture as well as in recognizing the insti¬ 

tutions of man. The served spaces are'the containers of the institu¬ 

tions while the service spaces contain mechanical supply or circulation. 

The expression of Kahn’s architecture seeks, among other things, to ex¬ 

press the served and service spaces distinct from one another. Also, 

agglomerates of one served space and several servant spaces are separate 

from other agglomerates. An exanple of this expression is found at the 

Bryn Mawr women’s dormitories where each of the three exterior masses 

represents a grouping of one served space and its servant spaces.36 

The expression of a hierarch of spaces and relationships for Kahn 

is the expression of a realization of the institutions of man. This ex¬ 

pression is not different from the Smithson’s idea that the immediate 

visual entity of a building should be confirmed by experience of the 

building in use.3? it is necessary to note also that Kahn’s realiza¬ 

tions spring from an understanding of human nature. This is clear when 

one realizes that the institutions of man express our common under¬ 

standings, and Kahn’s spaces, relationships, and environments seek to 

express the dominance of these institutions. The further subdivisions 

of space correspond to the technical disciplines. These subdivisions 

are not important in this paper because it is necessary to find a 

framework for architecture based on human nature and not on technology. 

In Community and Privacy CHRISTOPHER ALEXANDER AND SERGE CHERMAYEFF 

present one of the most complete theories of architecture of present 

times. The presentation moves from a statement of social failures of 

modem design to a hierarchical-ranked social theory and, finally, to 
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a presentation of a unique design process. Some of the failures of 

modem design cited by Chermayeff and Alexander are: 

1. Human dwellings are eroded by increased density and 

obsolescence. 

2. Nature is raped for a bland, man-made world. 

3* The only clear design determinate for the city is the auto 

circulation and that is not accommodated very well. 

4. The suburban reaction to the city increased problems without 

solving many.39 

Two goals are formulated to relieve the problems of noise and the auto: 

1. "... that every activity be contained in a tangible, 

physical zone, and that each zone through its formal clarity 

and integrity induce, reflect and sustain the activity it 

has been designed to serve. . . 

2. Hierarchical organization is suggested by the expanded scale 

of the auto; therefore, a new system of relationships is 

needed between man and his environment 

The new system of relationships is a hierarchical organization of 

domains from the.,most public to the most private. Between each of the 

six domains a transition zone or lock is proposed to separate one 

domain from the other. ^ The six domains are: 

1. Urban Public 4. Group-private 

2. Urban Semi-public 5* Family-private 

3- Group Public 6. Indiv±dual-private^3 

These domains and their locks seek to restore to man the domains of 

community and privacy which have been deprived him by design based on 
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technology rather than on human needs. The vicious cycle must he inter¬ 

rupted. "Nature makes man. Man makes culture. Culture makes man. Man 

destroys nature."1^ One must recognize nature and human nature as design 

determinates. 

A discussion of Alexander's and Chermayeff's proposal for struct¬ 

uring the design process will follow in a later chapter. One important 

aspect of it to mention now is that it is a process which synthesizes com¬ 

plex solutions from simple solutions to functions An example of a 

simple functional problem is, "temporary space for service and delivery 

vehicles.The method of synthesis requires that each complex problem 

be subdivided into simple function-form solutions. By building the com¬ 

plex solution by synthesis, the total form solution is discovered rather 

than preconceived. The only large-scale form that is inposed on the prob¬ 

lem is the hierarchy of domains and locks which is a statement of human 

nature but only a general system of physical form. 

ALDO VAN EYCK believes, like Kahn, that there is universal content 

in human nature. Although problems change, they concern the same man, 

and that is the cue. "We can meet ourselves everywhere in all places 

and ages doing the same differently, reacting differently to the same."^ 

A subdivision of this concept is place (form) and occasion (function). 

"Place and occasion constitute each other's realization in human terms: 

since man is both the subject and object of architecture, it follows that 

its primary job is to provide the former (place) for the sake of the 

lift 
latter (occasion)."4'0 

Just as van Eyck defines a place for an occasion, he seeks to define 

a realm for being between occasions. "It is human to tarry."^9 These 
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realms between places are transition spaces that are necessary to com¬ 

plement and unite places for occasions. 

Another function of transition spaces is to articulate great num¬ 

bers of spaces. The transition space is formed by grouping small num¬ 

bers of spaces to form another one.-*0 This eliminates the mechanical 

application of units which is a contradiction of man's need ". . . to be 

where he wants to be; at home no matter where he is."^ 

To summarize van Eyck's theory of universal content in human nature, 

it is necessary to subdivide it into places for occasion and realms of 

transition. The place of transition may be further divided into links 

between places of occasion and articulations of large numbers of spaces. 

ROBERT VENTURI proposes a radically different theory based on com¬ 

plexity and contradiction. "A valid architecture evokes many levels of 

meaning; its space and its elements become readable and workable in sev¬ 

eral ways at once."^ Venturi believes that social needs are best served 

in this way because an architect excludes "... important problems only 

at the risk of separating his architecture from the experience of life 

and the needs of society."53 By taking this stance, Venturi recognizes 

that an architectural solution is generated by the functions that must 

be accommodated rather than by arbitrarily simplifying both form and 

function. 

To summarize Venturi's position it is necessary to understand that 

he sees an interaction between function and form, where functions are 

generated both by human and by technological needs. Moreover, the inter¬ 

action between function and form is expressed by contradiction and 
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complexity; complex function results in a complex form expression and 

a simple function is expressed in a simple form expression. 

Limitations on Form Imposed by Human Nature 

Now that a case has been made for architectural order generated by 

the accommodation of human nature, some limits to the rigidity of this 

order must be recognized. This is not an admission to the weakness of 

the theory, but it is the definition of another side of human nature 

that must be taken into account: that human beings cannot be precisely 

ordered. 

ALDO VAN KICK seeks a place for the imponderable: "There is no 

room for the imponderable in today's architecture, for the things that 

escape the limitations of the architect's ameliorative thinking — no 

place where it can nestle."^ This is a cry for places that give an 

opportunity for unplanned occasions. If these unplanned events are not 

given a place, they will not occur, and this is a limitation of man's 

choice. Moreover, an imponderable event is different from a need for 

transition. While a transition is a tarrying, uncommitted action, the 

imponderable event is an occasion that cannot be foreseen. 

DAVID A. CRANE seeks to design a system that helps the individual 

choose without restricting his range of choice. An analogy Kevin Lynch 

uses to suggest three types of order that do not restrict choice is 

made by describing jars made of clay. An individual may be given a 

potter's wheel and clay and allowed to make his own pot, or he may be 
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given a very large pot which may "be used for many functions, or he may 

55 
be given many small pots to use in a variety of ways. 

Crane seeks to answer this question at the level of city scale by 

the use of 11 capital design" networks that produce change in permanence. 

The capital design elements (roads, public open spaces, and utility 

lines) are chosen to exclude those elements under the jurisdiction of 

private interests.-*0 The city is called a city of one thousand design¬ 

ers^ because many decisions are left to individual developers. Although 

Crane applies this concept to large-scale city systems, one cannot help 

but think that such a theory could be applied to small-scale developments 

where the builder is not the client. Even at the scale of a dwelling, 

many decisions can be left open for the buyer to exercise his right of 

choice. 

At the level of city scale Crane qualifies his theory of visibility 

according to personal modifications brought to the situation by each 

individual. The degree to which an individual will utilize cues to 

orientation will depend on his experience with the city elements. Ob¬ 

viously, some elements which are located in the path of one's daily 

routine will be easily identified compared to those in unfamiliar sur¬ 

roundings. Both the absolute number and the quality of elements are 

58 
effected by this condition.' Another qualification of reference elements 

based on human nature is the immediacy of sensory contact with elements. 

An example of such a qualification is whether an element is viewed from a 

single position at a glance or seen peripherally while moving.59 
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The natural conditions under which one views city elements molds 

one’s response to them. The seasonal cycles which bring changes in 

weather and plant life can alter a network of elements. The daily cycles 

of changing sunlight and lighting at night also qualify the use of an 

element. 

The number of senses involved in recognizing an element must be 

considered. A few or all our senses of sight, sound, touch, kinesthesia, 

and smell may be utilized. In designing city elements sight, sound and 

kinesthesia are the most important senses while touch and smell are 

secondary. ^ 

Symbolic order must be modified according to human nature also. 

Crane points out that cultures with rigid symbols are unable to adapt 

to new conditions easily. What is most desirable for symbolic meaning 

is a symbolic form that is open ended while retaining a high degree of 

62 
time constancy. 

The SMITHSONS recognize flexibility as a limitation of physical 

form. It is an obvious fact that over the period of a building’s life, 

its use will change. A good example is an office building where ten¬ 

ants are constantly changing. In order to provide the fixes in the 

transient situation described, the specialized elements of a building 

such as elevator and stair towers are made identifiable. The less- 

specialized, more flexible parts of a building should not stand out 

against the background and should even imply change. 

Other ways of establishing fixes and transients cited by the 

Smithsons are found in cycles of obsolescence and in the use of repeti¬ 

tive structural systems. By noticing that the cycles of mechanical 
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appliances are short compared to those of a building’s structure, the 

Smithsons define the short-term building layouts with consoles of ap¬ 

pliances and the permanent elements by building structure.^ At Shef¬ 

field the Smithsons identified a transient function with a repetitive, 

long-span structural system. This system could imply change as well as 

allow for it 

Freedom of choice for the architect has concerned the Smithsons. 

In the design of industrialized buildings, the freedom of choice of 

building layout increases with the number of standardized parts that go 

66 
into the building. Of course the size of the parts is also related 

because as the number of parts increase, their size decreases. 

To summarize the position of the Smithsons in regard to the limits 

of architectural order, one must think of relative time cycles and free¬ 

dom of choice. Relative time cycles determine which elements of a 

building will define the permanent or fixed reference points and which 

elements will define the transient, flexible spaces. The flexible spaces 

will also accommodate the changing use of the building as well as imply 

change. Freedom of choice in building systems is the ability to con- 

struct a variety of plans. This is accomplished with a system of many 

parts to make one building. 

LOUIS I. KAHN does not write explicitly about limitations on order 

by human nature. Implicitly there is much said about it in the hier¬ 

archical organization of served and service spaces. This organisation 

is similar to the one suggested by the Smithsons with fixed and trans¬ 

ient building parts. The served spaces correspond to transient spaces 
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and the service spaces correspond to specific use spaces. There is no 

indication that Kahn uses the servant (fixed) spaces as long-term 

orientational elements, however. 

At one instance in the Philadelphia circulation study, Kahn re¬ 

defined the use of an element (stop-and-go streets were changed to ser- 

vice streets) in order to accommodate new use. This technique could 

apply to Kahn’s building design since he works with functionally defined 

elements (servant and served spaces) which may be redefined to accommodate 

change. 



II. THE DESIGN PROCESS AND HUMAN NATURE 
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Problem Structure and the Mind’s Structure 

After discussing the relationship between human nature and physical 

form, there remains the problem of assembling the simple forms that are 

derived from this relationship. The process of defining a building pro¬ 

gram, subdividing complex functions, and synthesizing them into a solu¬ 

tion is not as direct a process as it might seem. Bertrand Russell has 

described the problem of how to apply our knowledge to transform the 

physical environment. Although he feels the evidence is inconclusive, 

there is reason to believe that the mind’s way of understanding the 

physical world is often at variance with the structure of the physical 

world.00 Human nature, then, is both an ally and a hinderance because 

one cannot disregard it without disasterous consequences, yet it is 

one of the obstacles to direct action. 

CHRISTOPHER ALEXANDER AMD SERGE CHERMAYEFF have aggressively attacked 

the tendency of designers to impose a false (preconceived) form solution 

on a problem. As mentioned before, Alexander feels that this is a par¬ 

ticularly crucial problem because today’s culture is self-conscious.^ 

The problem in a self-conscious culture is that problems and means to 

solve them change faster than traditional architectural solutions. When 

this happens in a culture, form and function strike a misfit. Forms do 

not answer the needs of function, and the expression of function by form 

is awry. 

In order to restore the fit between form and function Alexander has 

proposed ways of discovering the structure of a problem.^0 This method is 

directly opposed to the arbitrary picking of a form and forcing a function 
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in it. The key to Alexander’s technique is to pick design criteria 

which define one form solution and group them together. By doing this, 

the synthesis of simple forms into complex ones can be done with little 

adjustment. The lack of adjustment is made possible between the simple 

forms because the functions they solve are not interdependent. Alexander 

71 
describes functions that must be grouped together as being interlinked. 

Two ways of establishing degree of interlinking is proposed by 

Alexander. One method is to use a computer. The computer is given a 

program that lists all the functions that must be solved and all the 

functions with which they interlock. The computer, in a trial problem, 

when given thirty-three requirements, grouped them into seven principle 

components which were only slightly related. These seven components 

72 
represent the structure of the problem. 

The second way Alexander proposes to identify the structure of a 

73 
problem is by identifying relational complexes. A relational complex 

is ". . .a physical solution to a functional problem ... a collection 

of interlocking relations . . . high density of interlock, detailed func- 

*jh 

tional significance."' This method eliminates the necessity of the com¬ 

puter to group the functional criteria of the building and substitutes 

the designer’s ability to locate the abstracted relational properties 

which are necessary for the building to work. Of course no one relational 

complex is a complete description of the building. The complete solution 

must be synthesized from several relational complexes. 

The relational complexes given by Alexander in Architectural Forum 

were composed of architectural relationships which are not expressed by 
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The important difference between the semi-lattice and the tree 

structure is both the overlap which is a property of the semi-lattice 

and the greater subtlety of structure of the serai-lattice. This is 

strikingly demonstrated by comparing a tree of twenty elements with a 

semi-lattice of twenty elements. The tree has a maximum of twenty sub¬ 

sets while the seraL-lattice has a maximum of one million different sub¬ 

sets.^ 

Alexander goes on to prove that the tree structure is easily grasped 

by the mind while the semi-lattice is not; yet the semi-lattice is a char¬ 

acteristic of the city. He maintains that the tree structure is a mental 

habit, perhaps even a reflection of the way the mind works. On the other 

hand there is no convenient way to encompass the complexity of a semi- 

lattice with a clear mental structure. Both grouping and categorization 

are among the most primitive psychological processes. 

Study of the origin of these processes suggests that they 

stem essentially from the organism's need to reduce the 

complexity of its environment by establishing barriers 

between the different events which it encounters. 

It is for this reason — because the mind’s first function 

is to reduce the ambiguity and overlap in a confusing situ¬ 

ation, and because, to this end, it is endowed with a basic 
intolerance for ambiguity — that structures like the city, 

which do require overlapping sets within them, are never¬ 
theless persistently conceived as trees.02 

The essentially semi-lattice structure of the city accounts for much 

of the desirability of cities which have developed "... spontaneously 

over many, many years . . while cities created deliberately by de¬ 

signers and planners are less desirable. An example of a designed city 

is Columbia, Maryland, where the structure is: "Neighborhoods, in clusters 
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numbers. An example is, "People should be able to get to and from their 

cars without crossing streams of traffic.From these specific rela¬ 

tionships a relational complex is built to solve a functional problem 

such as "relations of vehicular circulation in a suburban station." 

Christopher Alexander has further discussed the structure of human 

activity to show that it is difficult for the mind to grasp. In order to 

understand this difficulty one must define set, semi-lattice, and tree. 

"A set is a collection of elements which for some reason we think of as 

belonging together.An example can be found by grouping four objects 

such as ". . .an orange, a watermelon, a football, and a tennis ball."^® 

In order to remember them one might group the fruits and the balls to¬ 

gether, or one could group them by shape, putting the football with the 

watermelon and the orange with the tennis ball. Either of these group¬ 

ings forms a set. 

"A collection of sets forms a semi-lattice i$ and only if, when two 

overlapping sets belong to the collection; then the set of elements com¬ 

mon to both also belongs to the collection."^ An example of overlapping 

sets is the two sets, one of which is orange-watermelon and football- 

tennis ball, and the other is football-watermelon and tennis ball-orange. 

The set grouped by ball and fruit contain the elements grouped by shape; 

therefore, the collection of sets forms a semi-lattice. 

"A collection of sets forms a tree if and only if, for any two sets 

that belong to the collection, either one is wholly contained in the other, 

go 
or else they are wholly disjoint." An example of a tree is any one of 

the previous groupings but not both together. A diagram on page 46 

illustrates a tree and a semi-lattice. 



- 26 - 

of five, form 'villages'. Transportation joins the villages into a new 

town. The organization is a tree."®**' 

However, in every city there are thousands, even millions, 
of times as many more systems at work whose physical resi¬ 

due does not appear as a unit in these tree structures. In 
the worst cases, the units which do appear fail to corres¬ 

pond to any living reality; and the real systems, whose 
existence acually makes the city live, have been provided 

with no physical, receptacle. 5 

Not only does the proper structure not exist, but often the de- 

signed structure emphasizes the most irrelevant ones. An example is 

the cluster housing plans which are the current rage. These plans do 

not reflect the fact that one's friends do not live next door, but are 

reached by the automobile. In the traditional city the houses lined 

along the road are an accurate representation of the reality of the 

situation since the auto is the link to one's friends.Allison and 

Peter Smithson have expressed this idea in a diagram reproduced on page 47 • 

However, Alexander does not think a clear semi-lattioestructure for the 

OQ 

city can be drawn now. There is still not enough information to do it. 

ALDO VAN EYCK points to false problems and false alternatives gener¬ 

ated by the mind as hinderances to the design process. This view is 

summed up in the principle of reciprocity: "I regard it as a principle 

basic to both architecture and urbanism in general that you can best pro¬ 

vide for a basic reality by providing for the twin reality from which it 

was arbitrarily split." ^ Examples of false alternatives are: "... 

large-small, many-few, part-whole, unity-diversity, mass-space, change- 

OQ 
constancy, motion-rest, individual-collective."y 
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The idea here is that the reality of a problem is the acceptance 

of the twin reality; therefore, one must eliminate choosing between one 

of the twin realities. "Get close to the shifting center of human real¬ 

ity and build its counterform — for each man and all men, since they no 

longer do it themselves."^ Not only does van Eyck believe that the false 

alternative cuts across society, but that it is a failure to achieve unity 

92 
within diversity. The cut across society is demonstrated by the variety 

of ways of solving problems around us. One has only to define a way of 

satisfying a function and another way soon springs up. For instance, 

there are mobile and immobile homes and both high-rise apartments and 

single family dwellings. To pick up a false alternative restricts the 

number of choices of the individual. 

LOUIS I. KAHN expresses the cleavage between function and the solu¬ 

tion to function by drawing the difference between the reality of belief 

and the reality of means.^3 Kahn believes the reality of means (the phy¬ 

sical world) gives rise to considerations of eternity which are common to 

everyone. In this sense of striving for the reality of belief, Kahn states 

that "Man is always greater than his works.His works can only be a 

partial fulfillment of the ideal. The renewal of man's inspirations 

through architecture completes the function of building that can only be 

realized in the mind of man. 

Since Kahn seeks a realization of the program as the first step of 

the design process,95 this search constitutes the order of the problem. 

Order is defined by Kahn as the "existence-will" of a form which is felt.96 

Another way of saying it is to say that order exists and one must recognize 
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it.97 "Form is not simply function but is an expression of conceived 

order. It is an understanding, and in this sense form becomes a search 

for truth."9® 

Kahn makes a strong differentiation between the order and the de¬ 

sign of a building. This differentiation is inherent in the statement, 

tt 99 
"A good question is always greater than the most brilliant answer. 

In asking a question one is concerned with the order of the problem, and 

after the order is understood, the answer is found through design. 

Wow one can understand Kahn’s statement, "To know what to do is the secret 

of it all."'*'^'*' One then knows what to design when the right question has 

been asked. 

Perhaps Vincent Scully has summarized what the role of human under¬ 

standing is to Kahn in the design process. He has said that Kahn has 

I QO 

shown how to put to creative use what the mind knows. The structure 

of the mind is a special tool for Kahn that is to be admired for its 

ability to make rules. These rules contrast the laws that govern nature. 

Man’s rules are changed as one work propogates another; whereas nature’s 

laws are unchangeable. In this sense man's emotions create man’s rules 

while both man’s rules and nature's laws are encompassed by order. Man 

has within himself the record of his beginnings.-*-®3 

ROBERT VENTURI expresses, perhaps more keenly than any other con¬ 

temporary architect, the conflict between man's intentions and the trans¬ 

formation of them into physical solutions. Shunning simplification as 

unrewarding, meaningless labor, Venturi allows conflict and contradiction 

to become a part of architecture.'*'^ In this way many levels of meaning 
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will be apparent which is, in fact, the reality of any complex form. "A 

valid architecture evokes many levels of meaning; its space and its ele- 

105 
ments become readable and workable in several ways at once." 

To achieve this ideal, forms that are impure, compromising, dis- 

10f 
torted, ambiguous, allusive, perverse, and accommodating must be chosen. 

An analysis of historical examples by Venturi has yielded at least four 

different precedents of this type of form. Each one is based on contrast¬ 

ing physical form instead of continuity of form. 

1. Contrast between inside and outside 

Since a building really does create a separation between inside 

and outside (thermally if none other), one is tempted to do so 

visually as Villa Savoye by Le Corbusier. 

2. Contrast of complexity and simplicity in the facade 

An example is the simple, overall shape of the facade which 

contrasts the complexity within it as in the high court building 

at Chandigarh by Le Corbusier. 

3* Contrasting space linings (see diagram, page 48) 

Here one side of a space lining differs from the other. This 

challenges the notion that functional design must proceed from 

inside out. The residual space between one side and the other 

allows for transition from one space to another. 

4. Contrast of front and rear (see diagram, page 48) 

This principle also challenges spatial design from the inside to 

the outside. It suggests that spaces may be designed from inside 

107 
out and outside in. 
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Prom Venturi’s headquarters "building for North Penn Visiting Nurse 

Association, one can isolate at least three conflicting conditions which 

are resolved by "conflict and contradiction." 

1. Interior and exterior scale 

2. Construction system and symbolic shapes 

3. Response to conflicting shapes and activities which surround 

the building. 

Analysis, Synthesis, and Expression 

Having shown that human nature influences our tinderstanding of the 

environment, it is now possible to describe the process of grotping (sub¬ 

dividing) and synthesizing complex functional solutions. Moreover, if the 

expression of a solution is not preconceived, it will be determined during 

this process. For that reason, the problem of expression will be discussed 

also. 

As mentioned before, the architectural theory proposed by ALEXANDER 

and CHERMAYEFF is the most comprehensive, covering both design criteria 

and the design process. Both the criteria and the process are generated 

primarily by human nature. The six realms of urbanity with transition 

locks represent a scale hierarchy that restores to man the freedom to 

choose privacy or association with large groups. It also recognizes the 

109 
man-in-auto scale as well as the single individual’s scale. Coupled 

with this theory of social organization is the technique of discovering 

a problem’s structure with the aid of computer"*""^ or by developing rela¬ 

tional complexesThe solution's expression is discovered during the 
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process of synthesizing the complex functional solution from the simple 

112 
ones. The accuracy of expression (symbolic value) is measured by de¬ 

gree of misfit. This is a measure of the fit between form and context 

where context is defined as the function to be accommodated. This in¬ 

cludes the broad, hierarchical theory of community and privacy. 

The sequence of operations are as follows: 

Theory: A set of goals are formulated. (This corresponds to hier¬ 

archical social theory.) 

Analysis: The design criteria are listed in terms of simple functions. 

The interaction of these criteria is listed. 

The computer groups the simple functions, or if the com¬ 

puter is not used, one must locate relational complexes. 

Synthesis: Solutions to the simple functions are synthesized into com¬ 

plex functional solutions. This is done in terms of dia¬ 

grams. The final, complex diagram is translated into a 

form solution. This process may be applied repetitively at 

different scales until the smallest-scale decision has been 

reached. The example cited in Community and Privacy did not 

include the small-scale arrangement of interior spaces but 

concentrated on the large-scale context outside a dwelling. 

For the SMITHSONS flow patterns are the tool of analysis and synthesis. 

Roads form ". . .a very real ’system' to which architecture must respond." ^-5 

Roads and other fixes may define other identity zones which are not perma¬ 

nent over long-time scales. Permanent fixes may be roads, parks, public 

buildings, geographical makes, and monuments. Laws could even protect the 

fixes so that development can take place in a context of permanence or 

H6 transience. 
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The traditional approaches to solutions are contrasted with today's 

approaches — Traditional solutions: 

(a) Axially organized lumps dumped down in the existing 
structure (Cambridge University Library). 

(b) Formless lump dumped down in the middle of existing 
structures (laboratory blocks at all existing 
universities). 

(c) New layouts on picturesque aesthetic principles 
(Sidgewick Avenue, Cambridge). 

(d) New layouts on neo-classical aesthetic principles 
(i.I.T. Campus).1^7 

More realistic approach: 

(a) Consideration of the new and old flow pattern. 

(b) New buildings should indicate by scale in change the size in 

change. 

An expression of the idea of analysis of building problems by flow 

pattern follows: "Buildings should be thought of from the beginning as 

fragments; containing within themselves a capacity to act with other 

buildings; be themselves links in systems of access and servicing."11^ 

Within the links at building scale appear fixes and transients to pro- 
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vide orientation in the use of the building or the context of buildings. 

Transients at the building scale are flexible spaces which imply 

change in use or physical change in growth. At all times a complex of 

buildings consisting of fixes and transients must be capable of being 

extended without destroying the complex. Growth must take place in such 

a way as to add to the whole and make it something new — a new whole.•*•21 

The social theory for the Smithsons is based on roads (patterns of 

communication) that form the patterns of the community. They give "... 

a sense both of connectedness and potential release."122 Qf 

roads extends to all circulation of people. A statement of theory, 

analysis, and synthesis might be: 
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Theory: Symbolic and functional orientation is necessary. 

Analysis: Separate transients and fixes from the variety of 

functions to be solved. 

Synthesis: The complex solution is synthesized by providing good 

connection between old and new routes and by making 

their use clear with transients and fixes. 

This technique may be applied to any scale problem from city scale to 

individual building scale. The major difference in scales is the rela¬ 

tive permanence of transients and fixes with the long-term ones at the 

city scale. 

LOUIS I. KAHN begins the process of analysis with the program as 

mentioned before. ". . . It is the occupation of the architect to change 

the programme, to make the programme alive to the very existence-will 

which started the institution ."^3 "Urbanism is a study of institu¬ 

tions of movement, the institutions of schools, the institutions of 

anything you like . . . There must be an idea -- a need must have been 

established."1^ These needs (institutions) are common to all men and 

deserve the primary expression in the resulting building or building com- 

125 
plex. By relating buildings, Kahn means that each building must stand 

for an institution and contribute to the whole. At the Fort Wayne Fine 

Arts Center each building is separated according to the different type 

of performing arts, and the composition of buildings composes a single 

entrance space. Within each building's organization served and ser¬ 

vant spaces give dominance to the institution of man.12^ The following 

statements of theory, analysis and synthesis are indicated by Kahn's 

theory: 
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Theory: The institutions of man must he expressed. 

Analysis: The realization of the program gives groupings into served 

and servant functions. 

Synthesis: The whole is synthesized so that relationships, the environ¬ 

ment and the spaces renew or redefine the institution of man 

being housed. 

Lower order groupings of complex functions such as the subdivision 

of space into structural system, system of natural lighting, inside to 

outside development, and temperature and mechanical systems are not con- 

I28 
sidered here. This envelope of concern is not related directly to 

the satisfaction of human nature, but it is strongly related to the tech¬ 

nical fields which collaborate to produce architecture. This is the 

reality of means.-^9 

VAN EYCK also seeks an expression for architecture which will govern 

multiplicity creatively and humanize number by articulation and config¬ 

uration.^^ Van Eyck describes the way he achieved this kind of expres¬ 

sion for his orphanage in Amsterdam. 

. . . Thus all spaces were.subjected to the same structural 
principle, irrespective of their specific function and span. 
It is their place, sequence, and subsequent treatment; their 
relation to each other and the whole which gives them the 
quality, their specific function claims within the framework 
of the total pattern and constructional idiom. ^31 

". . . Continuity is wonderful if it induces simultaneous awareness of 

realities in a particular place. Thus all walls terminate at column 

132 
height. . ." Above the walls are either cupolas or sky, and the walls 

vary according to texture and transparency to augment the function they 

enclose. 
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In the interior street the walls are like the exterior 
walls — the literal exterior walls I mean — rough, 
brown and powerful, like a coconut on the outside, but 
in the departments they are white, smooth and soft, like 
the milky inside of a coconut.-^33 

In respect to city planning van Eyck seeks the same kind of expres¬ 

sion. "The identity of the whole should be latent in the components 

whilst the identity of the components should remain present in the whole. 

Each addition to the city must add to its fabric whether it is the same 

kind of addition or not. Both large and small scale additions should re¬ 

inforce each other and the comprehensibility of the whole.-*-35 

The expression of the orphanage is grouped into systems which solve 

functional problems: roof system, wall system, and systems of wall fin¬ 

ishes. Perhaps the phrase unity within diversity describes the harmony 

van Eyck seeks within the range of well-defined systems. In synthesizing 

these systems into a whole the principle of reciprocity is observed to 

eliminate false alternatives and artificial problems. 

In the process of analysis van Eyck seeks a way to allow for the im- 

136 137 
ponderable as well as a place for occasion and transition. A state¬ 

ment of theory, analysis and synthesis follows: 

Theory: The basic needs of man are recognized in the problem — 

needs that are recognizable across history and cultures. 

Analysis: The fmotions are grouped according to the need of places 

for occasion and places for transition. 

Synthesis: The known needs are synthesized to allow for the imponderable. 

The complex solution is synthesized providing for the twin 

reality without being drawn into false alternatives. 
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In synthesizing large numbers of elements, groupings of 

the elements articulate the units to 'orm places. 

This is a process of subdividing a complex functional problem into simple 

functional problems then synthesizing the complex solution from the sim¬ 

ple solutions. An understanding of human society guides the subdivision 

■while an understanding of the human mind’s ability to solve problems 

guides the synthesis. 

ROBERT VENTURI seeks an expression that finds unity by harmony and 

positiveness rather than by simplification.Instead of synthesizing 

the complex from simple parts, Venturi assembles simple parts by joint- 

age and superposition of one to the other. In this way simple problems 

achieve simple expression while complex problems are given a complex 

solution. 

Complexity must be constant in architecture. It must cor¬ 
respond in form and function • Complexity of program alone 
breeds a formalism of false simplicity; complexity of ex¬ 
pression alone tends toward a formalism of false simpli¬ 
city; complexity of expression alone tends toward a forma¬ 
lism of multiplicity. . . We no longer argue over the prim¬ 
acy of form or function; we cannot ignore their interde- 
pendenc e, however."^39 

Other aspects of Venturi’s theories that have been covered already 

include: the value of complexity and contradiction in service to society^® 

and the relation of conflict and contradiction to man’s harnessing of 

l4l 
nature. The statement of theory, analysis, and synthesis is: 

Theory: Complexity and contradiction are basic ingredients in 

bending physical form to human nature. 

Analysis: Complex functions are grouped (much as relational complexes 
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by Alexander) into simple functions in order to find simple 

form solutions. 

Synthesis: The complex solution is assembled from the simple ones 

by jointage and superposition. 

This process is applicable at any scale or hierarchy of scales. It is 

important to notice that there is a difference between van Eyck’s syn- 

ik p 
thesis of the twin reality and Venturi's assemblage of simple ele¬ 

ments. Both individuals seek to create a harmony of contradicting ele¬ 

ments, but they differ in important respects. Van Eyck groups his 

functional solutions into form systems such as roof systems or wall sys¬ 

tems while Venturi does not formulate rigid systems of form solution. 

Venturi finds isolated form solutions to simple functions and combines 

them without devising a system. 

DAVID A. CRANE seeks the expression of a large-scale network of 

elements in the city. As mentioned before, these man-made elements 

should communicate information for utilitarian concerns ". . .or for a 

ll-Q 
psychic sense of how the city reflects his or other values." J Also, 

this system as well as the remainder of the man-made city fabric should 

adapt to nature without attempting a useless and wasteful conquest of 

144 
it. This large-scale system, the "capital web", is made up of three 

elements: high and low volume traffic, public open spaces, and public 

utilities. Its function is to provide a large-scale order in which 

small-scale developments may take place without disturbing the large- 

scale order. Change within permanence is possible also"There 
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should he increased effort to establish predetermined cycles of change in 

some parts, freedom to change or stand pat in other parts, and resistance 

l46 
to change in still other parts. . 

A step-by-step outline of these ideas follows: 

Theory: Permanence in change is provided by a capital web which com¬ 

municates information for utilitarian needs and individuals’ 

values. 

Analysis: Functions are grouped into three categories for simple solu¬ 

tions: high and low volume traffic, public open spaces, and 

public utilities. 

Synthesis: The simple solutions are synthesized into a system based on 

human perception that is recognizable throughout the city. 

This system should in no way interfere with private develop¬ 

ment and change. 

Although Crane proposes this theory for a large scale, there is a possi¬ 

bility of applying it at a smaller scale. The theory of jars of clay 

which defines three ways of giving freedom of choice in dwelling design 

147 gives a clue to small-scale application 

been discussed. 

This application has already 
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On page is a chart which compares the theories studied. First, 

the statement of the theory is presented, and it is followed by the meth¬ 

od of analysis and synthesis. This chart completes the summary of the 

theories studied. The following discussion is a comparison of them. 

A broad subdivision of the theories can be made by grouping them 

into perceptual theories and social theories. The ideas of Allison and 

Peter Smithson, David A. Crane, and Robert Venturi seem to be concerned 

with perception. It is a tool for symbolic and functional orientation, 

or, in the case of Venturi, the expression of the building as it appears 

to the individual is important. The ideas of Louis I. Kahn, Christopher 

Alexander, Serge Chermayeff, and Aldo van Eyck seem to be most concerned 

with the accommodation of man’s social needs. Whether it is community 

and privacy^® or man’s institutions'^'* or the counterform of human 

reality,-*-50 the primary concern is for the accommodation of the needs of 

man that are common to everyone — as an individual and as a group. 

There are other similarities among these theories besides their em¬ 

phasis upon human determinates. From this chart it is clear that each 

theory provides a way of grouping complex function into simple functions 

as well as a method of synthesizing a complex solution. Also, each theory 

may be applied to functional problems at any scale; whether it is the 

regional scale, the district scale, or single dwelling scale. 

The most important variance in the theories is their flexibility to 

accommodate change. While Alexander’s, Chermayeff’s, and Venturi’s social 

theories are independent of their theories of analysis and synthesis, the 

others are more organically bound to the social theory. Since Alexander's 
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and Chermayeff's theory of social hierarchies is completely separate from 

the theory of problem structure, it is clear that the social theory could 

be changed without changing the theory of problem structure. However, 

Venturi's theory of human nature is not as clearly separated from his 

theory of analysis and synthesis. 

Venturi, by recognizing the complexity and contradiction between the 

intentions of humans and the means to carry them out, can accommodate new 

insights into human nature as long as conflict and contradiction are pala¬ 

table. This is in contrast to the theories that ask one to accept univer¬ 

sal determinates of human nature. If one could reject the universality of 

human nature, the hierarchical theories of society (Kahn's and van Eyck's) 

along with the design process would be invalid. To accept that there are 

many legitimate, contradictory expressions of human intentions allows one 

to accept the hierarchical theories or many others. The perceptual the¬ 

ories such as Crane's and the Smithsons' axe based on man's needs to 

orient himself according to directions and symbols. These theories could 

be expanded to include hierarchical theories of social behavior but could 

they accept the inevitable conflict between social theories and percept¬ 

ual theories? This is the same conflict that arises when many forces 

are allowed to shape a design instead of simplifying them for a simple 

solution. 

After discussing Alexander's and Venturi's theories separately, 

there is something to be learned by comparing them. Alexander has shown 

that the structure of human activity overlaps the physical forms that 

contain it. The phenomena of overlapping is shown to resemble the struc¬ 

ture of a semi-lattice which is not readily grasped in a simple mental 
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model. Not only is this structure difficult to grasp, but it is also 

152 
subtle and complex. It defies expression in a simple organization. 

Venturi, on the other hand, has not only advocated complexity, but also 

contradiction.^3 Seen through Alexander's theory of the semi-lattice, 

Venturi's contradiction takes on greater meaning. Venturi sees contra¬ 

diction as the inevitable result of contrasts between the functional 

needs of a building (such as between the inside and the outside) 

Alexander finds the contradiction between the structure of human activi¬ 

ties and the structure of the human mind. While Venturi is concerned 

for the building and its context and Alexander is concerned about the 

city context, it is my guess that their ideas of complexity are the same 

but are applied at different scales. Venturi does not say that the con¬ 

tradiction inherent in architecture is a product of the mind, but that 

it arises out of contrasting solutions to different orders of concern: 

the inside and the outside, the front and the rear, the elevation and 

the over-all shape.^5 However, these orders of concern are "tree-like" 

organizations of the individual building problem where overlapping is not 

considered so much as compartmentalizing. 

Venturi's honesty must be admired when he allows the solution to be 

dictated by the variety of problems that must be solved in the interests 

of society. One cannot help but feel that the contradiction he en¬ 

counters is between compartmentalized architectural theory and the prob¬ 

lems to which it is applied. It is necessary to find a way to use com¬ 

partmentalizing and overlapping structures without hiding contradictions. 



Perhaps van Eyck has bridged the gap between the hierarchical the¬ 

ories and Venturi’s theory with the theory of reciprocity.-*-57 This theory 

accepts apparent conflict of means and intentions but does not advocate 

its expression as does Venturi. Van Iforck seeks a harmonious expression 

of conflicting systems while Venturi seeks a harmonious expression of 

conflicting form solutions. 

As mentioned before, there is a difference in these theories’ ability 

to change method without also changing content. On the whole, however, 

they are additive rather than opposed to each other. The gap they fill 

in architectural theory was created by the need to incorporate the new 

technologies into architecture. The attention diverted to this task gave 

rise to theories of integration of mechanical systems, the separation of 

mechanical systems, and the integration of mechanical systems with the 

building’s function. How, however, the forgotten problem of the accommo¬ 

dation of human nature is receiving attention. 

The theory of architecture that emerges is not anything new; it is 

rather like an understanding of aspirations. In order to formulate aspir¬ 

ations one does not rely entirely on quantitative information. After all, 

there is nothing more certain than death, and it must be ignored to plan 

for life. Therefore, many human needs are not met by the simple satis¬ 

faction of physical needs, and there are physical forms or arrangements 

of physical forms which help to satisfy them. 

Perhaps no one has recognized the miracle of human aspirations more 

perfectly than Louis I. Kahn. Without the inspiration to live-1-^ more a- 

bundantly in the face of death, man world not have bent nature to his ser- 
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vice. The primary goal of satisfying human nature, then, is to give 

expression to these transcendent activities: expressing, questioning, 

learning, and living.For if one looses sight of these, all else is 

less than meaningless. The physical container (the served space) of the 

transcendent activity must be provided and expressed as such. The activi¬ 

ties which support the primary ones (the servant functions)-*-^ are then 

subordinated. Van Eyck reaffirms the idea of place for occasion,XDX and 

the transition space is the realm between occasions. This roughly paral¬ 

lels Kahn's service and servant space idea. Certainly they both identify 

real human needs. 

Van Eyck also recognizes the necessity for imponderable events. By 

calling attention to this, one realizes that because an event has not 

been programmed, it does not mean that it will not take place. The ar¬ 

chitect cannot, then, build any space outside or inside which is assumed 

to be left over. It must imply the opportunity for the imponderable. ^ 

Because man has need of expressing his affirmation of life lest death 

triumph, the phenomena of change threatens his world. Will the next order 

be as successful in affirming life? In order to achieve permanency in 

change, one needs a system of long-term symbols of environmental order 

within which short-term change may take place. This will give re¬ 

assurance in spite of change. 

At the level of the city scale the need for order is satisfied, 

symbolic and functional orientation. This may be established by applying 

laws of human perception to both large-and small-scale elements in order 

to cause them to stand out in front of their background. These elements 
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are fixes. Fixes are also fixed according to use, but transients will 

change in use and should not look adapted to a specific use. They should 

imply change. DD 

The architect must make buildings. A building must be designed re¬ 

gardless of the theory available to help produce it. Functions must be 

accommodated and budgets must be met through an understanding of the ar¬ 

chitect’s prerogatives and the prerogatives of his technical specialists. 

The realm of human nature revealed by the Smithsons, Aldo van Eyck, Louis 

I. Kahn, David A. Crane, Robert Venturi, Christopher Alexander, and Serge 

Chermayeff is not new to anyone, but the implications to architectural 

form are revolutionary. One can only be grateful that these men have 

laid the foundation for a new beginning. 
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Comparison of Semi-lattice and Tree Structures^? 

Semi-lattice Structure 

Each enclosed figure is a set. Sets are arranged in order 
of ascending magnitude. 

Tree Structure 

123456 

Sets are arranged in order 
of ascending magnitude. 
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3 
Plan Diagrams of Contrasting Space Linings 1^9 

Plan Diagrams of Contrasting Front and Rear 170 
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