AINSHAMS UNIVERSITY

Department of Architecture

AND THE DESIGNj{ele 33

THROUGH THE SECOND HALF OF THE
20TH CENTURY (1950-2009)
(A COMPARATIVE ANALYTICAL STUDY)

By
Tarek Mahmoud Hanafi Ahmed

Thesis Submitted to the Department of Architecture
In partial fulfillment of the requirements for the degree of
Doctor of Philosophy in Architecture
Ain Shams University
2012

Under the Supervision of

Prof. Dr. Khaled Dewidar Prof. Dr. Lobna Sherif Assoc. Prof. Osama Tolba
Professor of Architecture Professor of Architecture Associate Professor of Architecture

Ain Shams University Arab Academy for Science, Arab Academy for Science,
Technology and Maritime Transport  Technology and Maritime Transport






AINSHAMS UNIVERSITY

Department of Architecture

THE SKE-

AND THE DESIGN

THROUGH THE SECOND HALF OF THE
20TH CENTURY (1950-2009)
(A COMPARATIVE ANALYTICAL STUDY)

By
Tarek Mahmoud Hanafi Ahmed
Thesis Submitted to the Department of Architecture

In partial fulfillment of the requirements for the degree of
Doctor of Philosophy in Architecture

Approved by the Examining Committee:

External Examiner - Prof, Dr. Petter Bergerud

Professor of Architecture, Bergen National Academy of | . . .......cccuun

Arts, Norway

Internal Examiner - Prof, Dr. Ali Fathy Eid

Professor of Architecture, Ain Shams University ... . iiieeeenn

Thesis Main Supervisor - Prof. Dr. Khaled Mohamed Dewidar

Professor of Architecture, Ain Shams University === =r=mmmrmmes

Thesis Supervisor - Prof. Dr. Lobna Abdel Azim Sherif

Professor of Architecture, Arab Academy for Science and
Technology and Maritime Transport

Thesis Supervisor - Assoc. Prof. Osama Salah Eldin Tolba

Associate Professor of Architecture, Arab Academy for . .....c0euun.

Science and Technology and Maritime Transport

Ain Shams University, Faculty of Engineering
Department of Architecture
2012






RESEARCHER

TAREK MAHMOUD HANAFI AHMED

Teaching Assistant
At the Architectural and Environmental Design Department
Faculty of Engineering and Technology
Arab Academy for Science and Technology
Cairo Campus

Bachelor Degree in Architectural Engineering
Architectural Design Department
Faculty of Engineering
Ain Shams University
2000

Masters Degree in Architectural Engineering
Architectural Design Department
Faculty of Engineering
Ain Shams University
2005



DEDICATION

| hereby dedicate this humble piece of work to my family, my most
precious wife Iman Salah, my mom and dad, my mother-in law and my
father-in law and my children Sarah, Yahia and Adam.

My wife was there for me all through the long and rough road of
acquiring the degree. She gave me the care, the love and the support.
She helped me concentrate and end the thesis.

I've always dreamed to become as close as | could to my father. The
image of the respectful professor has always motivated my growth. My
mom and dad always pushed me to continue and finish this dissertation,
they have always believed in me.

The warmth | felt from my mother-in-law and my father-in-law
encouraged me and helped me pass some tough moments. My children
were more than a motivation for me to work; their smiles took me out of
my depression and gave me the strength to continue this thesis.



ACKNOWLEDGMENT

The road for acquiring the doctoral degree was a tough experience,
and if it wasn’t for the people who stood beside me and supported me, |
might have never finished this piece of work. | would like to acknowledge
their input and thank them for their support.

| would like to start with my wife for her continuous belief in me. She
helped me pass many set backs during the past years and she endured
a lot to keep me focused. She took total care of my younglings while |
was mentally away working on my dissertation.

| can still hear my father's and mother’s words to me, telling me that |
must keep on going and finish my work. They supported me and
encouraged me to stay on the road until | reach my destination. My
father-in-law and mother-in-law were always at my back; they totally
believed in me. They gave me love and they embraced me as if | was
more than a son to them.

Dr. Lobna Sherif, my supervisor and my role model. No words can
express her significant input and her valuable feedback on my work. Her
vision and insights directed me throughout very harsh times. | would like
to thank her for her patience, motivation and enthusiasm despite her
being overwhelmed as the dean of the faculty of Engineering. Her
guidance has continuously helped me through the research and the
writing of the thesis.

Dr. Khaled Dewidar was a very supporting person. He positively kept
on pushing me to do the best | can. His words kept me in an enthusiastic
condition all through the research. Dr. Osama Tolba has helped me a lot
to organize, adjust and translate my ideas into one piece of work through
regular conversations and discussions, when | was stuck | knew he
would direct me in the right direction.

Dr. Ali Eid, one of my dear professors, whom had always believed in
me and encouraged me since my undergraduate education. He has
added to this thesis by his constructive feedback. | would like to thank
Dr. Petter Bergerud from Norway who had put the time and effort to
revise and give me a very positive feedback regarding the thesis.

A lot of people stood beside me throughout this thesis. Not forgetting
my brother, my sister, my brother-in-law, my sister-in-law and her
husband from my family and many academic colleagues and other



students. All have helped, supported and prayed for me. | would like to
thank some professionals such as architect Ramy Bakir, architect
Waleed Lotfy and architect Omar Okail for their help. Thank you all.

Finally, | would like to acknowledge the role of the AASTMT institution
that supported and funded the research.



CONTENTS

RESEARCHER ....ooiiiiiiiiiiicc i i
DEDICATION ....ciiiiitiiiiriic ettt iv
ACKNOWLEDGMENT ...coviiiiiiiiiiiiiiiciirice it v
CONTENTS ..ottt e vii
LIST OF FIGURES ....ooiiiiiiiiiiiiiiticnecc e X
LIST OF TABLES .....eeiiiiiiiiiiiiirtccticc e XVi
ABSTRACT ..ottt e XVii

INTRODUCTION.......cctenirenirinnirnnirenninninenineenennnnneane. 1

RESEArCh Problemi.. ... 2
Research Goals and ObjJeCtiVeS ......ccuveeiriiieeieiiiiee e 3
Research Methodology......coocuiiiiiriiiieiiiiieeeee e 3

1. IMAGES IN ARCHITECTURE ........ccccovvreunirnncnenns 7

O 1 X 8
1.1.1. Definition of IMagES .....uvvevieeieecceeee e 8
1.1.2. Understanding IMages.......eeeeeieeicciiiiieeeee e eearee e e 9
1.1.3. Levels of Understanding IMages......ccccceeeeecerviveeeeeeecccciiieeeeeeen, 13
1.1.4. LoOKIiNg @t IMaBES ..cccce e e e 14
1.1.5. Physical Images versus Mental Images .......cccccceeveeeeeicciniveeeennnn. 17
1.2. IMAGES AS ARCHITECTURAL PRESENTATIONS ..cccveeeraeraccrasnnes 20
1.2.1. Convention (Multi-view) IMages ........cccoveeeeeiiieeeeeiieee e 20
1.2.2. Storyboard IMages......cccovveeeeeeee it e e errere e 22
1.2.3. Three-Dimensional IMages.......cccovveeeeeeeeeeeiiinieeeee e 23
1.2.4. Hybrid and Composite IMages ....c.cccceeeeeeeeccirreeeeeeeeeeeeciireeeeeee e 24
1.2.5. EMOtional IMages .....ceevvuiiieieiiee et 26
1.3. IMAGES AS ARCHITECTURAL REPRESENTATIONS ...cccvuueraecrnnnens 27
1.3.1. EsSays and TYPOEIramMS .....uueererererererererererererererererererererereresessm.. 27

R A =) (ol 1L TR 28



+SKETCH

AND THE DESIGN\/

2. SKETCHES ASIMAGES.....cccototieiiiieiecenrerecennane. 33
P T I |30 3 ol 34
2.1.1. The Characteristics of a Sketch.......cccovvieieeiiircci e, 36
2.1.2. The Quality and Potentials of a Sketch.........cccccvvivviveeiiiicinnnnee, 37
2.1.3. The Sketch and the Quality of Marks .......cccooceviiiiieeeiiccnee, 38
2.1.4. The Uses of @ SKetCh......ccuvvvieeeeiieee e, 40
2.2. MEANINGS OF THE SKETCH ceuueestensrassrassrnssrnssenssanssasssnssnnns 41
2.2.1. Sketches Inspire and Evoke Meanings ........ccccecvveeevviveeesnineennnn 41
2.2.2. Direct Meanings of @ Sketch.......cccvviieeiiiiiiiiii e, 42
2.2.3. The Third Meaning of the Sketch .......ccccocvveiiiriiiiiiniieee, 43
2.3. ARCHITECTS’ SKETCHES ..ceeuueirennncrsnnssssennsessansssssnsssssensanes 44
2.3.1. Manual SKetChes........cooccvrrveeiee e 46
2.3.2. Digital SKEtCNES...ccviieeieiieeeeee e 53
2.3.3. Architects between Manual and Digital ..........ccccoeeeeeeeiieinnnnnenn. 59
2.4. THE FORM AND FUNCTION OF THE SKETCH ..eucevieeceecnecrenannans 63
2.4.1. Form and Function: Related .........cccoveeeeeiiiee e, 64
2.4.2. The Eye, Hand and Mind ...........coooieiiiieiiii e, 65
2.4.3. The Sketch: Analyzed.......ccceveei e, 69
3. THE SKETCH IN ARCHITECTURAL DESIGN ........ 77
3.1. DESIGN STAGES cuuteucreecrussrassrnssansrassrassrassrsssssssssssasssnsssnns 78
3.1.1. Archer’s MOAEl u...ucicc o 79
3.1.2. The Rational Model .........ccveeveeieeicciieeeee e, 80
3.1.3. Seven Stages Of DESISN .....uvveeeeeiieiecireeeeee e 81
3.2. SKETCHES UNFOLDING THE DESIGN STAGES ....cuceuieecrerecrannans 82
A New Model Related to SKetches .........cceveeeciiiiiciiieeeeee e, 83
3.2.1. Pre-SKETCHES ...uvviiieiee e 84
3.2.2. The First SKetch ....ooveiieeee e, 86
3.2.3. The Changing SKetch .......ccceveei e e, 88
3.2.4. The Final Sketch (Final Stages) .......ccocceeeeciiieeeecieee e, 94
3.2.5. The Post-Design SKetCh .......ooeeeiiiecceeee e, 94
3.2.2. Design Stages: An Elastic Graph ......cccceeveeeiieicciiieee e, 95
3.3. THE SKETCH: A PROCESS OF DESIGN ....ccccvueireninnnienrancrancnnns 97
3.3.1. The Design of the Chapel of Notre-Dame ........ccccceevvcveeeennnnennn. 97

3.3.2. The Design of the Nationale-Nederlanden............ccccccceuuunnneee. 102



4. THE SKETCH IN PRACTICE........ccccevurrrnnrennnenn. 105

4.1. CASE STUDY .euteuieninernenresresrostastassassassssssessossossassassassanes 106
7 0 I T o - T o) Vot o o PR SRR 106
4.1.2. Selection Criteria ..ccccucuiee e 107
4.1.3. Architects’ Backgrounds.........cccveeeieeiiiiiiiniieiieecceieiieeeeeee e 108
4.1.4. The SKETCN .evvieeieeeeeee e e 109
4.1.5. The Sketch in DeSIgN....cuveii i 116
4.1.6. Design Process and Sketch Importance ......ccccceveeeevecciiiieenennn. 125
4.2. COMPARATIVE ANALYSIS «.ceeurennerennerennirenssranssrnnsennssennens 149
4.2.1. The SKetch in DeSIZN.....cciiiiiiiieiiiiie ettt 149
4.2.2. SKetch IMpPortanCe.....ccuueiiieciiee et 155
4.2.3. The Third Meaning of the Sketch .......cccccevviiiiiiniiiiiiiieees 159
4.2.4. Form and Function of the Sketch ..........cccovvieieeiiiiicciiieeeee, 160
4.2.5. Interpretation ..., 163
CONCLUSION.....cccietiuirinniecnineiicaniecenasiecasnessenans 167
BIBLIOGRAPHY ....cccciieiiiiiiieiiecetenieceniecnnennecennes 175

APPENDIX A .ottt 179



+SKETCH

AND THE DESIGN\I

LIST OF FIGURES

INTRODUCTION

- Figure 0.1 Researcher

- Figure 0.2 Ibid

- Figure 0.3 Ibid

CHAPETR ONE

- Figure 1.1 Yee, Architectural Drawing, 2007, p. 430

- Figure 1.2 Researcher

- Figure 1.3 Cal Trans Facade 2 July 2011 <http://2.bp.blogspot.com/_figp7a6-P-
4/TNOtSeEhKkI/AAAAAAAAAES/HHaUqqsSiQQ/s640/CalTransFacade.jpg>

- Figure 1.4 Ambrose, Basics Design: Image, p. 75

- Figure 1.5 Ibid, p. 75

- Figure 1.6 Ibid, p. 75

- Figure 1.7 Dome Building with Analogy 2 July 2011 <http://www.architectoo.com/
2010/11/dome-building-with-analogy-of-the-mountain-of-salt/>

- Figure 1.8 The Last Supper 13 September 2010
<http://en.wikipedia.org/wiki/The_Last_Supper_(Leonardo_da_Vinci)>

- Figure 1.9 Eye Movement Recorder — Yarbus 13 September 2011
<http://diwww.epfl.ch/lami/team/smeraldi/saccadic/yarbus.html>

- Figure 1.10  Prakel, Basics Photography: Composition, 2006, p. 53

- Figure 1.11 Mitchell, Iconology: Image, Text, Ideology, 1987, p. 16

- Figure 1.12  Hassan Fathy Sketch December 2011
<http://dar.aucegypt.edu/handle/10526/1613>
Fathy, Architecture for the Poor, 1973, illustration 47

- Figure 1.13  Researcher

- Figure 1.14  Yee, Architectural Drawing, 2007, p. 518

- Figure 1.15  Porter, Selling Architectural Ideas, 2000, pp. 86-87

- Figure 1.16 3D architectural Model 2 September 2010
<http://lwww.yousaytoo.com/3d-blueprints-and-architectural-models/261011>

- Figure 1.17  Falling Water Sketch 1 September 2010
<http://www.delmars.com/wright/flw8-8.htm>

- Figure 1.18 3D Model 30 August 2010

<http://www.invermodels.co.uk/portfolio01.shtml>



- Figure 1.19  Porter, Selling Architectural Ideas, 2000, p. 6

- Figure 1.20  Guggenheim Museum 3 September 2010 <http://theboweryboys.

blogspot.com/2008/10/podcast-guggenheim-museum.htmi>
- Figure 1.21  Uddin, Hybrid Drawing Techniques, 1999, p. 30

- Figure 1.22  Ibid, p. 25

- Figure 1.23  Ibid, p. 25

- Figure 1.24  Noever, Zaha Hadid Architecture, 2003, p. 142
- Figure 1.25  Architecture Review Magazine, 2002, p. 90

- Figure 1.26  Ibid, p. 93

- Figure 1.27  Goldschmidt, Design Representation, 2004, p. 152
- Figure 1.28  Yee, Architectural Drawing, 2007, pp. 432, 438
- Figure 1.29  Ibid, pp. 441, 442

- Figure 1.30 Ibid, p. 440

- Figure 1.31  Ibid, p. 462

- Figure 1.32  Ibid, p. 461

- Figure 1.33  Smith, Architects’ Sketches, 2008, p. 58

- Figure 1.34  Yee, Architectural Drawing, 2007, p. 476

CHAPTER TWO

- Figure 2.1 Smith, Architects’ Sketches, 2008, p. 54

- Figure 2.2 Sketch Model 20 June 2011
<http://nomadds.wordpress.com/2009/12/02/urban-field-density-distribution>

- Figure 2.3 Yee, Architectural Drawing, 2007, pp. 457, 569

- Figure 2.4 Researcher

- Figure 2.5 Brawne, Architectural Thought, 2003, p. 92

- Figure 2.6 Porter, Selling Architectural Ideas, 2000, p. 23
Minas Tirith 30 August 2010

<http:/limg-fan.theonering.net/rolozo/images/sotomayor/Minas_Tirith.jpg>
- Figure 2.7 Farrelly, Basics Architecture: Representational Techniques, 2008, p. 10
- Figure 2.8 Smith, Architects’ Drawings, 2005, pp. 40, 108, 216
- Figure 2.9 Smith, Architects’ Drawings, 2005, p. 26
- Figure 210  Michelangelo Sketch 23 May 2011
<http://sketchplanet.blogspot.com/2010/12/hands-hands.html>
- Figure 2.11 Smith, Architects’ Drawings, 2005, p. 38

- Figure 2.12  Ibid, p. 50




+SKETCH

AND THE DESIGN\I

- Figure 2.13  Smith, Architects’ Drawings, 2005, p. 66

- Figure 2.14  Ibid, p. 120

- Figure 2.15  Ibid, p. 182

- Figure 2.16  Mies Van de Rohe Sketch 19 June 2011
<http://lwww.sfmoma.org/explore/collection/artwork/109238>

- Figure 2.17  LeCorbusier Selected Drawings, 1981, p. 36

- Figure 2.18  Smith, Architects’ Drawings, 2005, p. 190

- Figure 2.19  Ibid, p. 178

- Figure 2.20  Ibid, p. 186

- Figure 2.21  Ibid, p. 174

- Figure 2.22  Ibid, p. 202

- Figure 2.23  Hassan Fathy Architectural Archives December 2011
<http://dar.aucegypt.edu/handle/10526/521>

- Figure 2.24  Steele, Architecture of Rasem Badran, 2005, p. 139

- Figure 2.25  Smith, Architects’ Drawings, 2005, p. 242

- Figure 2.26  Eisenmann Architects, 1996, pp. 199-201

- Figure 2.27  Farrelly, Basics Architecture: Representational Techniques, 2008, p. 171

- Figure 2.28  Eisenmann Architects, 1996, pp. 39, 129, 216, 222

- Figure 2.29  Researcher

- Figure 2.30  Ibid

- Figure 2.31  Ibid

- Figure 2.32  Smith, Architects’ Drawings, 2005, p. 160

- Figure 2.33  Ibid, p. 180

- Figure 2.34  Rappolt, Gehry Draws, 2004, p. 155

- Figure 2.35  Smith, Architects’ Drawings, 2005, p. 228

CHAPTER THREE

- Figure 3.1 Rowe, Design Thinking, 1994, p. 50

- Figure 3.2 Ambrose and Harris, Design Thinking, 2010, p. 12

- Figure 3.3 Researcher

- Figure 3.4 Ibid

- Figure 3.5 Charles R. Cockerell 19 December 2010

<http://benatlas.com/2009/11/horizontal-axis-in-religious-worshi>



- Figure 3.6 Charles R. Cockerell 19 December 2010

<http://lwww.architect4u.ru/archgraph/04-archimagination.html>
- Figure 3.7 LeCorbusier 1910-65, 1971, p. 20

- Figure 3.8 Smith, Architects’ Drawings, 2005, p. 188
- Figure 3.9 Farrelly, Basics Architecture: Representational Techniques, 2008, pp. 2-3
- Figure 3.10  Brawne, Architectural Thought, 2003, p. 93
- Figure 3.11 Herbert, Architectural Study Drawings, 1993, p. 37
- Figure 3.12  Smith, Architects’ Drawings, 2005, p. 90
- Figure 3.13  Ibid, p. 224
- Figure 3.14  Yee, Architectural Drawing, 2007, p. 463
- Figure 3.15  Farrelly, Basics Architecture: Representational Techniques, 2008, pp. 14-15
- Figure 3.16  Rappolt, Gehry Draws, 2004, p. 217
- Figure 3.17  Farrelly, Basics Architecture: Representational Techniques, 2008, p. 170
- Figure 3.18  Goldschmidt, Design Representation, 2004, p. 212
- Figure 3.19  Researcher
- Figure 3.20 Ibid
- Figure 3.21  Gympel, The Story of Architecture, 1999, p. 103
- Figure 3.22  Herbert, Architectural Study Drawings, 1993, pp. 62, 79, 91
- Figure 3.23  Ibid, p. 59
- Figure 3.24  Ibid, p. 42
- Figure 3.25  Ibid, p. 57
- Figure 3.26  Ibid, pp. 81, 109 - LeCorbusier Selected Drawings, 1981, p. 105
- Figure 3.27  Ibid, p. 107
- Figure 3.28  Smith, Architects’ Drawings, 2005, p. 180
- Figure 3.29  LeCorbusier Selected Drawings, 1981, pp. 105-109
- Figure 3.30  Herbert, Architectural Study Drawings, 1993, p. 56
LeCorbusier Selected Drawings, 1981, p. 109
- Figure 3.31 Herbert, Architectural Study Drawings, 1993, p. 16
- Figure 3.32  LeCorbusier Selected Drawings, 1981, p. 110
- Figure 3.33  LeCorbusier Selected Drawings, 1981, p. 40
- Figure 3.34  Tietz, The Story of Architecture, 1999, p. 101
- Figure 3.35  Rappolt, Gehry Draws, 2004, pp. 89-91
- Figure 3.36  Ibid, pp. 93-94
- Figure 3.37  Ibid, pp. 92, 97, 98



