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Thesis Statement 

What structure means to architect? A purely techni-
cal component? A necessary evil? 

The thesis "Spatial Clarity from Structural Idea" aims to 
raise architects' perception of structure as an integral ele-
ment in design. Structure is the organization of the load-
bearing elements. The continuous advancing building 
technology and material science allow detachment be-
tween "Form" and "Function" in building, which provide 
larger design freedom for architects, but at the same time 
forcing architects leaving the role of master builder in the 
old days. The rational concern on "Structure" and "Space", 
on one hand avoids young architects falling following the 
arbitrariness seeking a signature style, on the hand encour-
ages the cooperation and competition between architects 
and other building professionals. 
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Prolog 

Modern Architecture started from the Industrial Revolu-
tion has dominated the architecture development all over 
the world. It fully captures its age's spirit: architecturally it 
used the 'new' material and technology at that time - glass, 
concrete and metal, and developed the specific spatial 
ideas of simplicity, flowing qualities and free plan. Socially 
its advocating of simplicity and industrialization increased 
the production rate which solve the social problems from 
the unprecedented increasing population. As that age de-
velopment direction was clear. Efficiency judged the value 
of architecture. 

Contemporary age is characterized by its diversity. Syn-
tactic composition, or exploration on forms, materials as 
expressions or spatial qualities, architects and theorists 
specified in each aspect has fruitful contribution in the the 
architecture development. Technology and material are 
even more advanced and still improving that we can break 
the frame of platonic forms and move to the unknown 
invention. The public is willing to put more resources on 
architectural projects. Everything is possible now but we 
have less time to get know of our world. Change occurs 
every minute and the situation become promiscuous. Peo-
ple are easy falling to seek a signature style which can be 
a recognition factor. 

Intuition is important for architect's creation, but without 
consideration and knowledge it becomes arbitrariness. We 
now do not have the major direction like those days in 
modern architecture period. Architecture is not a pure de-
sign, it is something in between design and convention. 
We cannot every time following our intuition and produce 
a marvelous building. We need directions, especially for 
the young architects. 

We are still living in a modern age. For modernism to go 
even further, we can have focus on the archaic nature 
modernism about more basic and radical than modern-
ism was and seeing. Honesty, between form and function, 
facade and interior spatial qualities, primary material ex-
pression, etc, is often stressed in modern architecture. Im-
provement of material science and structural technology 
somehow separates them from the architects and become 
independent professional subjects. 

The load-bearing elements are the most concrete part in 

the building. They create "space" directly, like light cre-
ates shadow. The coherence between "structure" and 
'space" happened as a matter of course. And because of 
this, "structure" got less attention. The relationship should 
not be cause-result but they affect each other. When struc-
ture can be much complex than before architects become 
specify to space creation and leave the building structure 
to structure engineers. This separation sharpens the effi-
ciency of "structure", but at the same time purify its role to 
load bearing only. Somehow since space happens coher-
ently with the "structure", this separation also limited the 
space creation of architects. 

Architects, as the master designer of the building, and the 
leading role of the construction team, do have the respon-
sibility to improve the situation. 



Preliminary Study - Tree & Human Body 

The thesis began on the research on nature 
-tree and human body. They represent the 
highest achievement of plant and animal. 
Development of organisms is a pure func-
tion driven process. These two organisms 
adopt very different living pattern, and 
hence very different forms and structures 
resulted. 

As the tallest organism in the world, tree 
provides very good structure examples on 
how to build height. It also illustrates how 
to use simple rules to generate complexity, 
e.g. the branching and rooting system. The 
nature did not decide every tree; it decided 
the mechanism of tree growing respond-
ing to different environment. The idea of 
mechanism can be borrowed for scripting 
design. By varying the parameters, different 
variations can be produced. 

Different parts of tree, for example root, 
woody stem, young stem and leave, al-
though responsible for different functions, 
still share the similarities in structure. All 
of them can be represented by 〃Y〃 shape, 
with different scales and proportion. "Vari-
ation" is used to describe the case. 

Tree Study - Branching System 



Preliminary Study - Tree & Human Body 

Human body is a complex, but clear sys-
tem. It is complex because it is composed 
with numerous different components; it is 
clear because systems in different levels 
can be clearly observed. For locomotion 
and release of forelimbs, human body has 
a even more differential system than tree: 
Skull acts like a block to protect the brain; 
rib cage protects lungs and heart but allow 
small movement for breathing; arms and 
legs works as level for fast movement... 
Components of different scale and form 
work for different purpose, constructing 
multi-structural systems. "Differentiation" 
can be used to describe the case. 

The study on tree and human body cannot 
directly reflected in the building design, as 
they have different function purposes from 
building design. But they provide the con-
cept of "variation" and "differentiation": 
differentiation is a scalar, a range. 

•so view Plan view Section view 
Skull 

-volumetric 

protection of brain, 
housing of eyeballs 

m w -

Rib cages 

-linear > volumetric 

protection of lungs 
and heart, allow 
movement when 
breathing 

m 
Vertebral column 

-volumetric > linear 

support of main body, 
allow considerable 
movement 1 
Pectoral girdle 

-superficial & linear 

attachment of muscle, 
hanging of arms 

Pelvic girdle 

-volumetric/ super-
ficial 

support of limbs, 
protection of organs 
and foetus % 
Limbs 

-linear > linear 

allow of flexible move-
ment / 
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Human Body Study - Skeleton System 



Case Studies - Christian Kerez 

Christian Kerez is a contemporary Swiss architect. As an 
architect, Kerez tried to create something that is architec-
turally comprehensible. He tried to establish a new basis 
for every projects, asking the right question in terms of ar-
chitecture and design, in order to prevent his projects be-
come normalcy. All of the projects start with very simple, 
basic question about essentials of architecture: What is a 
connection between floors? What are stairs? 

In his design process, his first concern is put on conceptual 
level. He avoids the sensual aspects of architecture (con-
struction, materials, colours...), and focuses on abstract 
spatial aspects. He is interested in the issue of reduction 
in fundamental laws, different from the minimalism which 
is reduction of form or shape. He believes that in the age 
of such careless and carefree surfeit, the simplicity that is 
rescued from adversity is the greatest luxury. 

Then he works on the spatial organizations - arrangements 
of rooms. He is interested in distinguishing space floor by 
floor, i.e. section. He starts from load-bearing structure to 
emphasizes both differentiation and unity. He considers 
the supports (load-bearing structure) as important in defin-
ing space as wall. He believes a decision based on engi-
neering concerns is much more compelling than drawing 
on the rules of proportion or other aesthetic formulates. 

He is interested in the rules of design, which cannot deter-
mine in advance how something will result but do make 
what results comprehensive. A specific project is ultimate-
ly a random variation or a sample of rules. This can also 
be applied to the following analysis: it is not aimed to pro-
duce architecture form the observations, but to cultivate 
the sensibility to appreciate the cases architecturally. 

Two cases from Christian Kerez are selected for study -
School building in Leutschenbach (9 723 mO and Museum 
of Modern Art in Warsaw (29 460 mi). This two case stud-
ies focus on "How structure differentiates space". 

When space is divided and differentiated, each space be-
comes unique and provides identity and rich experience to 
the users. The differentiations respond to the "function" of 
the space contains. The integration of "Structure", "Space" 
and "Function" will produce a honest, humble architec-
ture with nice quality. 

School Building 
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Case Studies - Christian Kerez 

In school cases, spaces still share same 
characteristics (truss as common structural 
element), variation happens between levels 
(similar to "Tree"). If you are a visitor, when 
you approach the school, you will sim-
ply see a cube as the first impression. But 
when you walk closer to the ground floor, 
you will find the transition from exterior to 
interior is so natural as there is no supports 
at the peripheral area. Then the relatively 
low ceiling height shifts your focus to the 
heavy upper volume. You find the staircase 
in the darkness of center core, climb to the 
upper classroom floors, and discover that 
each floor although share similar spatial 
arrangement( a recreational space con-
necting all the classrooms), the views and 
"columns" change every floor. When you 
arrive to the forth floor of library and au-
ditorium, the view is blocked and appears 
as a light box. Space is surrounded be con-
tinuous trusses. When you finally arrive the 
highest floor which is a gymnasium, the 
spatial qualities is a contrast to the lower 
floor: space is open to the city horizon, sur-
rounded by the continuous trusses of taller 
and slimmer members. 



Case Studies - Christian Kerez 

In museum, multi-structural systems fit 
multi-program use, and hence very differ-
ent spatial qualities ("Human Body"). At 
the plaza you can already see a float con-
crete box. The lower floors are translucent 
to connect to the city. The ground floor is 
full of thin columns with regular grid. You 
can go in the shops only from the plaza. 
When you climb to the first floor, you arrive 
at a centric space connecting to all rooms. 
Space is dominant by the rough beams, 
ceiling, and the short columns. The highest 
floor, which is an exhibition area, is an en-
closed space with minimal supports. Vaults 
allows light dropping in from the top. 

The project can be traced to a respect to 
a Spanish structural engineer Eduardo Tor-
roja (1899-1961). He was a pioneer in the 
design of concrete-shell structures. 

Vault Load path diagram 

稳
 

Eduardo Torroja - Fronton 
Recoletos, Madrid, 1935 
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Case Studies - Christian Kerez 

Followings are the observation: 

Structural elements are visible, and distinguishable from 
the additional partitions. Structure system is considered 
as a whole composed of cross-levels elements rather than 
simply stacking. 

The school is constructed by frameworks of truss. On 
ground level, supports is contracted into a minimal 
core area. Classrooms are housed in a three-story steel 
framed structure, which is hung from the projected 
frame at the forth floor. Gymnasium is surrounded by a 
continuous frame structure resembling that of the class-
room block, crowning the whole building. 

The structural system in museum conducted supporting 
columns with three different thickness: the thick ones 
support the vaults at the exhibition level. The medium 
ones, work with the thick beams, bear the ceiling first 
floor. Finally the slimmest ones support the slab ceiling 
plate of the ground floor. 

Structure provides the basic identity and limit to the 
space zoning, while additional partitions are required to 
further sharpen the space. In this way certain flexibility is 
allowed for later alternation. 

In the school the allocation of the vertical structures, 
and the nature of the slant member of truss define very 
much of the basic spatial quality: 

At the ground level of school, the six tripods locate 
in the center of the plan work with the additional 
panels, forming a condensed service area. 

The trusses at the classroom blocks suggest three 
linear zones, while additional panels subdivide the 
external spaces to become classrooms. As addition-
al panels are removable, flexibility is allowed for 
the extension of classrooms. 

The projecting frame subdivides the plan in different 
way, reserving two larger spaces at the ends, which 
becomes the auditorium and the library. 

The surrounding frame at the highest level provides 
the hugest space for the gymnasium use, while ad-
ditional panels is used to provide the linear service 

area at north. 

In the museum three sizes of the columns result their 
different density allocation in the three levels, forming 
different spatial qualities for the programs: 

On ground level the slimmest columns distribute 
evenly, form an universal space. Additional panels 
divide the space for functions like cafe, shops and 
restaurants. 

At the first level the number of columns are re-
duced. Formation of rooms follows the distribution 
of the thick beams. Rooms are formed at outer zone 
and a centric public connecting space is resulted. 

At the second level that is for exhibition use, num-
ber of columns is reduced to minimum. Linear zon-
ing is suggested by the vaults. 

Structural elements (both vertical and horizontal parts) 
expressed differently on different levels, contributing to 
the different spatial identities. Additional partitions work 
with the structural elements to strengthen this. Control-
ling of the views and lights, as a respond to the site con-
text, also contributes to this 'difference'. 

In the school truss dominants the structural expression 
in the whole building, with variations in different lev-
els: 

At ground level the supports are expressed as short, 
bulky tripods, responding to the upper truss frame. 

The three levels of classrooms share a complete 
truss frame: The bottom of the trusses expressed as 
V-shaped "columns" at the first level, disconnected 
slanted "columns" are shown in the second level, 
and inverted V-shaped "columns" connected at top 
are shown at the third level. 

Both of the circulation space at the forth level and 
the gymnasium at the fifth floor have a continuous 
truss surrounding the space. But the one in forth 
level is short and thick, and translucent panels are 
used; and the truss in gymnasium is tall and slim, in-
corporated with the translucent glass panels to bring 
in the city horizons. 

In the museum multi-structural systems results differen-

tiation in spatial qualities in the three levels: 

At ground level slim columns and flat ceiling slab 
form a very pure and clean space connecting to the 
outside ground; 

The first level columns are relatively short and thick, 
with the heavy beams and the corrugated ceiling, 
forms a contrasting rough, primary space. 

The second level is characterized by the vault with 
natural lights on top, overcoming the long spans. 
The surrounding solid wall created an isolated 
space for the exhibition use. 

Differentiation in spatial qualities happens vertically. Ba-
sically each floor shares the same spatial identity. 

Linear circulation (corridor) is avoided. Re-creation area 
is used as connection platform. 

Courtyard/ outdoor space is not incorporated in the 
building design, which may be because of the climate of 
the places. 

These observations, or rules in face cannot determine how 
something will result, but make what results comprehen-
sible in retrospect. A specific project in fact is ultimately a 
random sample, or variation of rules. With the rules you 
can consist your works through and through. But to avoid 
diluting the clarity and determinacy of a project, it has to 
remain open to outside influence. 



"Function" 

"Form follows function". This is the famous slogan of Louis 
Sullivan, and became the doctrine of Modern Architecture. 
"Form", and "Space" as well, are descriptions of physical 
creation of architects, but one is focusing the expression 
while the other is focusing on the void. "Function" is the 
standard for judgment. Without "function", "form" 's exis-
tence is week. This is the basic factor differentiates archi-
tect from artists. 

"Function" has scales. It can refer to specific activities, like 
reading, eating, resting, shopping, etc. It can also refer to 
the combination of the different activities. The society al-
ready develop different combinations of certain activities 
to become "building types", like house, office, library, mu-
seum, school, etc. 

"Function" has levels. The previous paragraph stands on 
the users' view, but sometimes the users may not be the 
clients. For example in private housing, the client is devel-
oper, which is a merchant who aims to earn profit Archi-
tects need to get balance between the client (developer) 
and the user (buyer). 

In some cases the architecture itself becomes the "func-
tion". (The extreme case is monument). Take Guggenheim 
Museum in Bibao as an example, it is a museum but the 
building itself is also an attractive point for the visitors. 

"Function" can be the inspiration, or guideline, for archi-
tects to design building. On one hand we should provide 
the corresponding spaces for certain activities to be hap-
pened, on the other hand we should challenge the pres-
ent pattern of these "function" to provide better, diversified 
environments for the society. 

In Rem Koolhaas's observation on Manhattan, he rase an 
attention against the honest relationship between "form" 
and "function〃： "As a vehicle of Urbanism, the indeter-
minacy of the Skyscrapers suggests that in the Metropolis 
no single specific function can be matched with a single 
place." When functions become complex and exceed cer-
tain scales, the relationship between "form" and "func-
tion" becomes unstable, which results two features in the 
Manhattan Skyscrapers: 1. Segregation between the build-
ing's interior and its outer skin; 2. Stacked independent 
floors in a single building. 

When "functions", or "program" are detached from 
"form", we should have larger freedom for our design. The 
skyscrapers in Manhattan already proved that the program 
has a larger flexibility to adopt spaces. What still limiting 
us is our preconception of the "models" of the developed 
building types. It is difficult to go beyond the "models", 
as we have already lived in them since we born. Architect 
need to has strong observation ability, in order to judge the 
present environment for "function". 

According to this observation, internal program should 
have an objective logic to organize themselves physically, 
while the external form of the building can contribute into 
iconographic requirements respond to the site context. But 
it is hardly to avoid any architects' consciousness or sub-
jective preference when arranging the interna丨 program. 
At this point, Christian Kerez's concern on structure, as 
a guideline to formulate form and space, somehow can 
reconnect this indeterminacy between "function" and 
"form". 



Program 

When considering the program. The focus 
moved to the public buildings in Hong 
Kong. Hong Kong Heritage Museum, Hong 
Kong Central Library and Central Piers, all 
these public buildings have a discordant 
historical appearance which less respond-
ing to the internal program. The hottest 
project now in Hong Kong is the cultural 
district development in West Kowloon. The 
thesis therefore adopt "museum" as the pri-
mary program for the design. 

Museum Plus (M+) 

In the West Kowloon Cultural District there 
is only one single proposed museum -
"Museum Plus (M+)". M+ is "an innovative 
platform for interpreting and presenting vi-
sual culture through ways and means that 
goes beyond those normal presentations 
in traditional museums/' Its main theme 
is "Visual culture", which includes, not 
only visual arts (e.g. installation, painting, 
photography and sculpture), but also archi-
tecture, design (e.g. fashion, graphic and 
product design), moving images (e.g. film, 
video and television) and popular culture 
(e.g. advertising and comics). 

The proposed gross floor area for M+ is 
125000 mu providing 30000 mLexhibition 
space to Hong Kong. 

13 

Thesis Design's Program 

The thesis is NOT going to adopt M+ as the 
program. When comparing with the other 
museums in Hong Kong, M+ is an unprec-
edented cultural development. And even 
comparing with the international museums 
all over the world, it is still a relative huge 
cultural development project, which really 
makes people question if Hong Kong can 
accommodate the museum. Also the theme 
is too complex for the thesis. 

A museum of smaller scale, 15000 to 
20000 tr iL , is proposed. The museum will 
incorporate with education purpose to 
complete the program. To sustain the cul-
tural development in Hong Kong, cultiva-
tion of cultural sense should start from the 
kid ages, which may be the one of the main 
weaknesses of present Hong Kong educa-
tion system. The theme will be narrowed to 
"Movie images", a very valuable culture in 
Hong Kong. 

Museum Plus (M+) 
Missions 

"The missions ofM+ is to focus on 20th and 21st century visual culture, - Exhibition galleries and Back-of-house 
broadly defined, from a Hong Kong perspective and with a global visioaWUh an - Dedicated Outreach and Education Centre 
open, flexible and forward-looking attitude. M+aims to inspire, delight, educate - Library and Archive 
and engage the public, to explore diversity and foster creativity." - Screening Facility 

-Bookstore 
-Artist3-in-residence Studios 
-Amenities Including Catering Facilities and Shops 
-Outdoor Space 

T h e m e - V isual Cu l t u r e 

- A fluid concept, board area, offers flexibility and scope to explore new aspects and rejuvenate itself in respond to changing i 
Popu lar cul ture V isual arts 

architecture, urban planning, film, television, 
虹hion, graphic, industrial, etc media 

toys, gaming, comics, clothing painting, installation, photog-
and fashion, mass media, etc- raphy, sculpture, print making, 

media art drawing, ceramics, etc 

Site: 

Subsequent Phase (s) 

4 
37500 m^ 

Net Operating Floor Area： 

Net Exhibition area: 

I platform for training of professional staff for M+ 
-To provide arc education to the public to cultivate and develop audience and build and sustain public interest in visual culture 
-To perform research functions with a view t 
The Former Clubhouse of the Hong Kong Y: 
for the inerim Centre but was abandonded because of the size of building and the pollution problems. 

Comparison with other regions 

Population/no. of museum 

US: 30560 
Japan 172110 
Beijing 99174 
HK 290410 

No. of museum (2002) 

Los Angeles: 
New York: 

Tokyo: 
HK(2006): 

203 
52 
107 
2 1 1 

121 
24 



Local Museums Study 



temporary Art, NY 
2007 

Modem and contemporary art 

5450 m^ 

Exhibition area 1120 

Education area and classroom 137 

Theater 130 m^ Shop 38 

Offic« 

Offic* 

I
 

—
E
 

Fine Arts 
(19th - 20th Century Art, Ameri 

can Art, Africa Art, Pacific Art) 

Permanent Collection Galleries 7320 
iporary Exhibition Galleries 1200 

Sculpture Girden 3500 m̂  
Children's Garden 4750 m̂  

(AmwkMwt^ 
-19t|iaMury) 

i r (1 txhlWtloii i ：：. , I 

\\ iL.(Am«taM«rtfjLL̂  
丨 L J 「 挪 
I L • F I {- - ， I 

Iff,""?】 
阪 E x h l b t u o n 

> ^ 
ChMdfwl 

15 

Exhibition Space £331 Public Facilities: Library, Theater, Cafe, Shops... Office, Meeting Rm Terrace, Courtyard H I Others: Lobby, Storage, Mechanical, etc 

Asian Art Museum 

1966/2003 

Samsung Hall 

The Museum of Modern 
Art, New York 

1929/2004 

Modem and contemporary art 

International Museums Study 

1977 

Modem and contemporary ere. 
ation» where fine arcs would exist 
alongside music, cinema, books 

and audio-visual research. 

103305 m^ (8/F | 60000 m^ public 
space) 

rrWTNaî kî Ŵ nJwinr、 
.hrhaaiOdmyCaiH^ 

M M 

Qua丨 Branly Museum 

Indigenous arc, culture and^iviliza-
is from Africa.“ 

I (4750 m^ for permanent 
collection) 

爾 S I 

Theatre • Claude Uvi-Strauss 

Vegetable frontage 800 m* 

San Francisco Museum 
of Modern Art 

1935 

Modem and contemporary art 

classroom with seating capacicy for 100 

Exploratorium 

"educational center' 
c, and human percep 

tion. 

11000 

with library 

( f 

，
d
 

I 

\ t 

M-ip；! 
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21 St Century Museum of 
Contemporary Art 

Contemporary art and creations 
from wide-ranging fields related to 
art, including music, the perform-

ing arts, and film. 

18100 m̂  

People's Gallery 1458 m> 

Art Library 165 

Courtyards (x4) 657 

m? 
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International Museums Study 

Glass Pavilion at the To-

The Glass Pavilion was designe 
serve two complementary r_ 

as art museum and as scudi< 

3910 m^ (+3910 m^ for basement) 

Galleries 540 

m 
Hot-Shops (x2) 335 
Cafe 85 m】 

Courtyards (x3) 253 
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Site 

The bus terminus near the North Point Pier 
was selected as the site for the project. This 
site is a transport node, which contains bus 
terminus, piers and taxi station, plus MTR 
station just at the opposite side of the road. 

The project does not respect the site by 
creating an architecture with similar geom-
etries or heights with the nearby buildings, 
but absorbing and improving the existing 
transport program, A detail study on the 
requirement of bus terminus and driveway 
was done to make sure the proposed layout 
can be available. 

The existing bus terminus has a traditional 
parallel bays layout, which is a very clear 
arrangement for the passengers and op-
erators. Yet it wastes the stacking spaces, 
since each bus lines need to have 2 stack-
ing spaces which may not always in used. 
Instead, the "Central Stacking Layout" or 
the "Central Island Passenger Platform" are 
very efficient layouts for bus stacking area 
and passenger platform. The requirement 
will be a big site with wide column spacing 
and more than one ingress and one egress 
is needed. 

Municipal Service BIdg 

r i i F T ^ n p E z s a c m 网 E I ^ I I 口 

200 鄉 

Site Map 

Existing Bus Terminus 

Site Photo 

Transport Department - Transport Planning & Design Manual 

Traditional Parallel Bays 

O 

One route (or maximum two) per bay is a very clear 
arrangement to passengers and operators; 

Unless with stairs or escalators to second level, pas-
sengers have to get across the bus bay or driveway 
of the PTI 

00 
•、>、•>、、>、> 

0 0 

Sawtooth Bus Bay, Central Stacking 

Efficient use of stacking spaces; 
Passengers do not have to get across bus traffic; 
Possible to provide air conditioning for queuing 
passengers; 
Facilitate bus-bus interchange; 
Buses park at precise locations, hence not obstruct-
ing other buses; 

A big site, probably with more than one ingress and 
one egress, needed; 
In general, longer walking distance for passengers; 
Very wide column spacing for bus maneuvering 
needed. 

Central Island Passenger Platform 
t 

Efficient use of platform space because passengers 
queuing for more than one bus routes could be ar-
ranged for one island platform; 
Possible to provide air conditioning for queuing pas-
sengers; 
Possible to provide passenger facilities such as kiosk 
or information desk in the island platform; 

A big site, probably with more than one ingress and 
one egress, needed; 
Segregated pedestrian walkway need to be provided 
to link up the central island with the station or de-
velopment. 



structural Idea 

The basic unit is a combination of "vault" 
and "curved roof". 

The bottom part is made up of one vault 
connected with 2 "half vault" by the verti-
cal wall(s) across them. The vertical wall on 
one hand holds the shape of the vaults, on 
the other hand acts as a beam transferring 
the load in edged vaults to the ground. 

The curved roof is very much like the shape 
of the inverted vaults. The weight of the 
middle roof will be counter balanced by 
that of the edged roofs. Again the shape 
is held by the vertical walls. The load will 
be transfer to the rib then to the walls. The 
folded ceiling help overcoming the span. 

When the roof and the bottom part are 
combined in a way that the direction of 
the vaults is perpendicular to that of the 
inverted vaults, stiffness can be formed in 
2 directions. The 2 pairs of vertical walls 
forming the envelop prevent each other 
from rotation. 

When consider the basic unit as building, 
we can play attention to several charac-
teristics. The basic unit has released large 
ground area, minimizes the support into 
2 lines. These 2 lines separate the middle 
zone from the other two to become a long 
vault with 2 entrances at the ends. Basical-
ly the structural idea create a single close 
space, with curved floor and curved roof. 
The floor and roof are vaults with perpen-
dicular directions, so the space does not 
has a clear direction sense. The ribs, both 
at the roof and the floor, suggest the zoning 
inside the space. The distance between the 
roof and floor can determine the zoning, 
too. Without that the geometry of the ba-
sic unit is strong, which make it stand out 
when putting in the urban fabric. 



Structural Idea 

Load Condition 

Single Load 

Combination of Compression (Vault) & Tension (Suspension) 

2 Points of Load Distributed Load One object Separated One object 
directional 2 directionals Double curvatures 

> < = K 

< Z > 
vault to resist upward wind load 

Ground Condition Support Orientation 

counter balance counter balance 

easy 
^rotate 

support perpendicular to direction of 
curvature 

Formal Reading 

upport parallel to dii 
curvature 

Spatial Reading 

A A t i 

n A i m i f ^ i i 

structural Understanding 

Top Part 

Bottom 

middle roof 

side roof 

middle vault 

side vault 
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Museum Design 

Putting the basic unit in the site, the walls at east and 
south were shifted inward to create "light" zones open to 
the street. To avoid the redundancy of the southern wall, 
the lower rib at the south was lifted up by two supports, 
allowing connection between the southern ground and 
the middle ground. 

The southern ground incorporated the passenger plat-
form, while the middle ground contains the bus stack-
ing area and taxi station. The loading area will be at the 
northern ground. 

The "light zone" as the east is the stepped library; the one 
as the south facing the main street contains commercial 
program like cafe and bookstore. The area at the angle 
is the administration area, including film laboratories 
and cataloguing office. The "dark" zone is divided by the 
connection platform: the southern area contains screen-
ing facilities of smaller scale (30 seats per room), and 
the northern area is exhibition gallery. When walking on 
the connection platform people can look at those activi-

ties without interrupting the users, 
sunken. 

the activity area is 

Cinemas are put at the rooftop, using the curved surface 
by the structural idea. There are 4 cinemas (200 seats x 
3 and 120 seats x 1) and 1 auditorium of 530 seats. The 
partition walls are acting as resisting walls to prevent 
vaults corrupt. Rooftop at the northern part is left as a 
public space, viewing over the East Island Corridor to the 
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Museum Design 

Section 

22 



Museum Design 23 

Diagrams 

Program 

-Roof Garden 
(Viewing t 

(120 seats) 

Greenery 

Circulation 

Entrance To Roof 
Entrance To Cinema 
Walkway 

Program - interior Circulation - Interior 

Exhibition 
Gallery & 
Preparation 

—Lift for Loading 

Commercial 
Activities ( 
Bookstore/ 
Cafe/ Sou-
venir) 

Lecture Hall 

Library 

Office (Film 
lab/ Catalogu-
ing Office) 

Entrance 
卜 To Roof 
^ “ To Platform 
^ T o Commercial Are 
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Museum Design 25 
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Epilogue 
27 

During the final review the reviewers are more interested 
in the structural idea rather then the program arrangement 
or site improvement. But all of us cannot ensure if the 
structural idea can overcome the span of more than 35m. 
If the project have consult the professional engineers will 
be much more convincing and completed. This is also the 
point I mentioned initially that architect can not complet-
ed a building by himself, we should be keen on coopera-
tion of other building professionals. 

When thinking about the thesis I mentioned that I want 
to reduce the arbitrariness of architects but the creation 
of the structural idea actually is very accidental. Archi-
tects do need a strong observation ability to discover the 
potential of the phenomenon. 

In the project the structural idea dominants the archi-
tecture, the site and program arrangement follow the 
structural idea. This is possible in thesis, but may not be 
practical in real. The investigation on design process will 
be continue. 

I have no idea who will read this book, may be a few 
architectural students sharing the similar topics. And the 
book will probably stored in the library until one day to 
be demolished. Many other thesis projects are already be-
ing forgotten in the library. So, what is the value of thesis 
project? 

This is also the first question when I consider my thesis 
topic. Someone treats this as a conclusion of the past 
years' studying; someone thought this as the chance to 
design whatever you interested before. For me, the proj-
ect contributes to nothing except myself. I use the thesis 
to complete my design ability, which is the structural 
issue, supposed my weakest design ability. 

My initial thesis topic is about "Structural System Resists 
Earthquake Force", a very different topic from the result 
project. But after discussing with the tutors, and consider 
the supporting resource, I gave up the topic. Until the 
semester began I still had no idea what I would do. 

So at the beginning 丨 had some research on plant and ani-
mal. In fact I had no direction at that time. But later the 
topic had been reduced to a very basis question: How to 
design architecture? Then pieces of thing started to merge 
to be one, and finally resulted this thesis project. 

This is not a new project. In face this is very similar to the 
structural studio in master one year. But as I said before, 
the thesis valued as it contributed to my self's growing. 

Just want to share some of my thoughts, as the only read-
er will be my fellow junior. Design is using our creativity 
to confront pressure (from Shin Mnatsunaga), so act well 
under pressure. 
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Appendix 

Structure System Classification 

28 

FORM-active structure systems VECTOR-active structure systems SECTION-active structure systems SURFACE-active structure systems HElGHT-active structure systems 

Non-rigid, flexible matter shaped in a certain way and se-
cured by fixed ends, can support itself and span space. 

Compressive and tensile members, 
pattern and put together in a system with hinged join 
mechanisms that can redirect forces and can transm 

over long distances without Intermediate support. 

By means of rigid connections, separate beams and columns 
can be combined to form one coactive multi-component sys-
tem In which each member through deflection of its axis Is 
participating in the mechanism of resisting deformation. 

Surface elements which can be perform load-bearing func-
tions can be composed to form mechanisms that redirect 

of which the main tasks is to collect loads 
led upon 
I them to 

Circular ring 

〇 
ine Calemary 

Compression OR Tension 

t 

Cylindrical shell 

Bending Section Forces 

.1 

Load ground stabilization 

Complex Conditions 

4 

Pn«um«tlc Arch ttruc-
structure tur« 

Cylindri 
trusse 

Framo struc* 
tures 

5 grids 

Bay-tyi 
hlghrt^ 

Cylindrical 

Casing high- Cora high 

• _ 
i 

Stabilized 
post-beam 
casings 

, 4 -气节J 

〒 

'畔 

一
！
一
 

扇 
r—• 

1 
龜 . 

m 

_ 

F f 

f f 琴 5
t
 

賢: 丨丨 

一

 t
-

I
积
攀
 



Penumatic Arch Flat trusse Transmit-
ted flat 
trusse 

Curved 
trusse 

Space 
trusse 

Frame 
plate 

^^^ ^^ P 
W 
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Span 

Wood wmm\ 
m m i 
t；：^^ Concrete 

Plastic/ textile 
J Masony 



Vertical Tessella-
tion (tower) 

Curved Tessella-
tion 

(spherical frames) 騰 

Spatial Qualities 

erticality, cellularity. rn 
xlentedness, endosui 

rotundity 

Air Supported Pneu 
matic Mttmbrane 

Quilting, Undulation, 
rotundity, lightness, a mo 
phousness, centerednes 
stacking, bubbling, inflal 

edness. vaulting 

matic Membrane 

Strlatedness, Scallop > 
Ing, centeredneis, rotun-
dity’ tightness, bubbling, 

Hyper-curving. Ribbing, 
closure, axiaJity. vertical ity, 

_ 

Lightness, CrysUliln-
Ity, repetition, latticing, 
verticallty. gradation, 

differentiation. conicaUty 
diagonality, amorphous-

V«rtlcality, Crucifomitty, 
stmcturedness. horizon-
tality. openness, axiality 

colsura, roudnew, recian-
giiahty, asymtnetry 

Cellular Vault 

Cellularity. Potntedness, 
symmetry, cmciformity, 

centeredness. rectilinear-
ity 

Compress Rib Vault 
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Function of Form 

FORM-active structure systems VECTOR-actlve 
structure systems 

SECTION-active structure systems SURFACE-active structure systems 

Cable/Tent Pneumatic Grid Slab 
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Appendix 33 

Design Exercise 
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Review - Febrary, 2011 Review - March, 2011 
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