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PATTERNING TECTONICS
the making of the Forum on the Bund, Shanghai 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RESEARCH
Pa9erns, Ornaments, Architecture

The research part  includes the studies on the development of pa9er‐
ing  technique/ornamenta1on  in  rela1onship  to  the  development  of 
architectural  style.  The  studies  started by  looking  at  influence of  the 
earliest body embellishment to tex1le pa9erns on architetural design 
in different epics. The development can be concluded that embellish‐
ment is the basic human desire which is started from body to tex1le to 
architecture. 

In contemporary Architecture, pa9erning technique can be divided into 
2 main  categories:  structure  ornament,  and  surface  ornament  typol‐
ogy.
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Body Adornment

Freeform Motifs

Motifs typology

Geometrical Motifs Representational motifs

Textile Technique

Architectural application

Cave Painting

Nature Imitation 
Objects

Objects with 
Geometric patterns

Ornament Development Flow Chat



Additive patterns have a number of di!erent motifs 
combined without consistent organizing principles.

Additive Patterns

Repeating patterns use the same motif or motifs over and 
over again, in a predictable order.

SIMPLE REPEATATIVE PATH

CONSTANT VARIATIONS

MOTIFS COMBINATION

Repeating Patterns

Hypotactic patterns di!er from repeating ones in that the 
motifs are not identical to one another and from additives 
patterns in that the organizing principles is deducible 
from the pattern.

Hypotactic Patterns

From Textile Pattern Technique to Architecture Form
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Greek Ornamental Orders: 
Everything is ornament and everything is structure

Alberti: ‘It is not difficult to discover the parts that make up the structure: clearly they are the 
top and bottom, the right and left, the front and back, and all that lies in between…We must 
therefore take great care to ensure that even the minutest elements are so arranged in their 
level, alignment, number, shape, and appearance, that right matches left, top matches bottom, 
adjacent matches adjacent, and equal matches equal, and that they are an ornament to that 
body of which they are to be a part…’

Roman Facade: 
Ornament as rhythm and orders

Roman architecture inherited the Greek culture while using ornament as form of organisational 
tool to regulate the facade in appropriate order. The hierarchy of the facade is established by 
the application of ornamentation. For example, in Colosseum, different orders of columns were 
applied onto facade. The ground floor used Doric Column, then to the second floor, it used Ionic 
Column, and then to the thrid floor, it used Corinthian Column, and at last in the top floor, it 
used the Corinthian Pilaster to finish.  

Gothic Facade: 
Ornament completes and reveals structure

Anne Marie Sankovitch studies on “Structure/Ornament”: ‘Structure does not display ornament; 
rather, ornament reveals and makes present structure and it does so by pointing to and 
compensating for what structure lacks. It completes structure.’  

 

Doric Column

Ionic Column

Corinthian Column

Corinthian Pilaster

Space extended beyond the 
facade arrangement, the 
ornamental form appeared on 
the faade has a direct link to the 
organisation of space within. 

Structure/Ornament relationship



Modern Free Facade:
Divorce of Funciton and Beauty; Materials as ornamental surface

The invention of free facade helps liberating the burden of support of the external envelop. 
However, it also fragmented architecture into different categories: skin, ornament, structure, 
envelop and space...etc. The condemn by Loos on ornament claiming it as crime,  forced the 
discussion of beauty of ornamentation from formal approach to material approach. 

Post-modern Decorated Shed Facade:
Collage of ornamental forms on surface

Venturi criticized the modernist’s obsession with transparency, glass, steel and machine and, 
instead, emphasized the meaning and symbolism of architecture.

‘Less may have been more, but the I-section on Mies van der Rohe’s fire-resistant columns, for 
instance, is a complexly ornamental as the applied pilaster on the Renaissance pier or the incised 
shaft in the Gothic pier.’

Contemporary Practice:
Envelope as Total Surface Ornamentation 

Because of the free facade, the envelop becomes the autonomous operation to architecture. 
The facade could take any shapes and forms.  The discussion of ornamentation has brought 
back recently to consdier the architecture ornamentation as the main tool of representation 
and also connection to culture. The contemporary practice focuses alot on the surface 
ornamentation which results the BIg Box phenomena: the disjuction between the representa-
tion of architeture and its inside function and space.  

Free Facade:
Material expression

BIG Box Phenomena

Motfi example:

Facade becomes the autonomous operation, pattern 
structure, images are applied with no necessary 
relation with the inside function and program.

Structure frame 
construction

Structure/Ornament relationship

Literal iconography
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Ornament as structure, structure as ornament is the key idea of structure 
ornament typology. The facade of architecture is articulated by the intricate 
form of structure in which creating the ornamental a!ects. From the classical 
architecture, the structure and ornament were treated as one entity. The 
structure/ornamet pair has been translating and adapting itself to di!erent 
cultures and periods. In contemporary practice, generally, the structure skin 
is  articulated with extra members to create di!erent pattern and motif while 
the internal structure would be kept very simple. the structure ornament 
enevelop starts to in"uence the space within. 

Structure = Ornament

Space framed by the Ornament structure

Ornament Pattern Structure

Internal core

Palazzo Madama, Torino, Italy

Prada Store, Tokyo, Japan Serpentine Pavailion 2005

Space related to the 
ornament structure

Space related to the 
ornament structure

Motifs/A!ection: Qulited Motifs/A!ection: Random

Structure Ornament Typology



Inherited from the idea of free facade of Modern Architecture, contemporary surface 
ornament refers to the highly elaborated surface architecture in which surface is indepen-
dent from the structure and the space itself. The surface acts as a dress put on and covered 
the envelop of architecture. Di!erent openings and patterns are designed and articulated 
on the surface to express a particular a!ects. However, there is no speci"c relationship 
between the surface articulation and the structure logic of the architecture. While the  load 
of the surface is carried by the main structure of the architecture.  

Motif/ A!ections: Horizontal Motif/ A!ections: Vertical Motif/ A!ections: Image

Structure Structure

Structure

Villa Savoye, Poissy, France Seagram Building, NYC, USA Eberswalde Library, Eberswalde, Germany

Free facade/ 
Horizontal window 

Extra Vetical I-beam 
attached to the facade 
to create Vertical a!ects

Image Printed Panels
as abstract ornament

Surface Ornament Typology



SITE
The Bund, Shanghai.

The Bund is the main urban ar1fact of the Shanghai City. It divides up 
the city  into the new (PuDong) and the old (PuXi). On the old side,  it 
situates the Beaux‐art architecture group while on the new side, it situ‐
ates  the  contemporary  architecture  fair  collec1on  of  contemproary 
forms and styles. The Bund itself is  the city icon which bridges across 
the new and the old and also the east and the west culture by bringing 
all kinds of people together as one whole. The place is unique for local 
as well as the expats. 

The site of opera1on is chosen in the old Bund side with a special empty 
lot along the beaux‐art architectural group. It is a given opportunity to 
examine the return of pa9erning technique in conjunc1on with the old 
beaux‐art style. It aims at crea1ng the urban drama s1rring up the di‐
cussion of architecture in the city and the the intricacy of architecture 
style.



CENTRAL 
DISTRICT

CENTRAL 
DISTRICT

CULTURE 
DISTRICT

EXPO 2010

EXPO 2010

CBD

CHINESE
CITY  

SHANGHAI 1907 SHANGHAI 2010

INTERNATIONAL
SETTLEMENT

BUND

The Bund was the main trading port of Shanghai. It was also the facde of the 
Cetnral District of Colonial Shanghai.

SHANGHAI
URBAN AREA

PU-XI PU-DONG

THE BUND

1.2 KM

MAIN SHOPPING STREET

Shanghai: Puxi development

Puxi, the old city center, hosts most of the day-to-day activities of Shanghai. The 
history of Puci could be traced back to late 19th Century when it was !rst colonized. 
Di"erent cultures by then in#uenced the built culture and the living style of Shang-
hai city. It is alwasys the place where the western and eastern culture meets. This 
creates the endless discussion about style and taste within the city. 
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ORIENTAL PEARL 
TOWER

JIN MAO 
TOWER

SHANGHAI
WORLD FINANCE
TOWER

Shanghai: The Bund Skyline, the crown e!ect



2010

2000

1995

1990

1985

1980

1935

1930

1925

1920

1915

1910

1905

1900

1895

15 A

2010

1995

1980

1930

1920

Shanghai “International Fair of Architecture” 
along the Huangpu River

The Bund: Colonial Architecture group

The mix of program  along theBund and the 
scale changes

Pudong New District: 
contest of figurative 
ornamental architecure

Pudong New District becomes the international fair of architecture. It is the contest of beauty in 
contemporary architecture.  Also, together with the Bund on the other side of the River, this skyline 
becomes the symbol of Shanghai. On one side, it is the preserved colonial architecture group displays 
the history of shanghai and also the traditional sense of beauty while on the Pudong side, it is the 
contemporary figurative ornamental design contest. These 2 sides’ elevation creates the unique 
contrast for the city.  
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Tunnel Crossing
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Surface
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0 5 10 20m

25m
Vacant Building

North Site Section

0 5 10 20m

East Site Elevation

Stock Exchange 
Building

China
Commercial
Bank

Labour UnionShanghai Customs

Promenade

25m

40m

0 10 30 50m

The Bund Elevation

50m

75m

25m

Fuzhou Road(Book Street) Hankou Road

Site

Jiu Jiang Road Nanjing Road(Main Shopping street)

The Old Bund Side‐beaux‐arts architecture group

The Beaux‐arts architecture group is no longer existed as its original func1on as 
commericial capital of the city but, instead, it is converted and renovated into a 
new kind of urban phenonmenon, a stacking city with various kind of programs 
and uses: high‐end restaurants, bars, high‐fashion flagship stores are all imple‐
mented into the bund to rejuvenate the beaux‐arts facade.
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PROCESS OF INVESTIGATION
The inves1ga1on of form, space and structure 

The process documents  the  inves1ga1on of  forms/structure  rela1on‐
ship  and strategy in various scale of models. It is a collec1on of thoughts 
throughout the en1re thesis inves1ga1on. It is an explora1on of many 
possibili1es of an architectural proposal could be. The final produc1on 
is only a single part of the inves1ga1on.   



PATTERN STRUCTURE ANALYSIS

DIA-GRID

ARCADE LONG SPAN THEATER SPACE DISTORTION AND MERGING OF 
CELLS FOR RAMP

CRAFTED AND PUNCHTURED FOR 
FEATURED FUNCTIONAL SPACE

SCALING : X-DIRECTION SCALING : Y-DIRECTION MERGING DISTORTION

ORTHO-GRID VORONOI PUNCTURE

Basic Structure Pa9erns

There are a  few main  categories of  structural pa9erning  techniques  that are 
populary used in contemporary architectural design: diagrid(Tokyo Prada Store 
by Herzog de Meuron),  rigrid  rectangular  grid(Simmons Hall  by  Steven Holl), 
voronoi structure(Watercube by PTW), or puncture envelop structure(Tokyo Mi‐
kimoto Store by Toyo Ito). 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Massing proposals

The series of model is an inves1ga1on into a par1cular technique of aggrega1on 
in architectural scale.

stacking coffering staggerbundlemodulate



Structure Pa9erns Model inves1ga1on

The Folding exercise is the another method to find the integra1on of form, space 
and structure. It is also the explora1on of nuance morphological technique in 
architectural opera1ons. 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Structure Pa9erns Model inves1ga1on

The series of model is an inves1ga1on into the structure pa9erning possibli1es. 
They are built  in the form of three dimensional network which relates to the 
program dimension instead of merely surface opera1ons.
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FINAL DESIGN
The final design outcome is only a point that the research could 

be summed up. It does not mean that it is the end of the en1re 

research studies that have been c arried out throughout the en‐

1re project. 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Pa9ern/Diagrid possibili1es

The diagrid structure becomes the parametric instrument for the integra1on of 
programs, surface and form. The architecture itself is an extension of the

PATTERN STRUCTURE ANALYSIS

DIA-GRID

ARCADE LONG SPAN THEATER SPACE DISTORTION AND MERGING OF 
CELLS FOR RAMP

CRAFTED AND PUNCHTURED FOR 
FEATURED FUNCTIONAL SPACE

SCALING : X-DIRECTION SCALING : Y-DIRECTION MERGING DISTORTION

ORTHO-GRID VORONOI PUNCTURE
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PUBLIC LINK

STUDIO

STUDIO

GALLERY

GALLERY

BAR

LIBRARY

LIBRARY

PLAZA

AUDITORIUM

CONTINUATION OF T
HE URBAN PROMENADE

VIEWING 

PLATFORM

Concept

The diagrid  structure becomes  the parametric  instrument  for  the  integra1on 
of programs,  surface and  form.  The architecture  itself  is  an extension of  the 
promenade. A predominate ramping idea is implemented as a key architectural 
concept which will bring people from the promenade level to the higher level 
smoothly penestra1ng  through  the set‐up diagrid  structures. The program of 
the forum is essen1ally linked by the ramp and also the diagrid. The skin is also 
coherently generated through the ar1cula1on of the structure.



WALKWAY PLAZA MAGAZINE READING/CHILDREN LIBRARY MEDIA LAB MAIN LIBRARY SPACE VIEWING PLATFORM GALLERY ATRIUMPUBLIC LECTURE HALLTHE BUND - PROMENADE

The Unrolled Sec1on of Experience 

The sec1on shows the path of experience that one could have star1ng from the 
Bund promenade to the viewing plaWorm of the Forum. During the en1re jour‐
ney, one would penetrate the diagrid system experiencing the intrcacy of space 
and form and also enjoying the programs along.
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BAR/VIEWING PLATFORM
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WALKWAY PLAZA

AUDITORIUM 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VIEW FROM THE PROMENADE
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ENTERING THE FORUM
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THE PLAZAUM
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CHILDREN LIBRARY
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VIEW LOOKING AT THE MEDIA LAB



WALKWAY PLAZA MAGAZINE READING/CHILDREN LIBRARY MEDIA LAB MAIN LIBRARY SPACE VIEWING PLATFORM GALLERY ATRIUMPUBLIC LECTURE HALLTHE BUND - PROMENADE

LIBRARY



67

WALKWAY PLAZA MAGAZINE READING/CHILDREN LIBRARY MEDIA LAB MAIN LIBRARY SPACE VIEWING PLATFORM GALLERY ATRIUMPUBLIC LECTURE HALLTHE BUND - PROMENADE

VIEWING PLATFORM
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