1. Chinese ldeology and Utility System

The origin of western European culture we
think it could start from Mycenae (Ancient
Greek), different from Chinese culture in the
east. The architecture in this region is root in

“Stone Culture” . The geographical features
of the Mediterranean coast, and local resource
characteristics. People are used to constructing
buildings with stones,

The period of Greek history from about 1600 BC
to 1100 BC, is called Mycenaean in reference to
Mycenae. At its peak in 1350 BC, the citadel and
lower town had a population of 30,000 and an area

Primeval era

of 32 hectares.
Due to the belief in the deities of ancient Greece,
the building began to develop in large and high

altitudes. The Lion Gate at Mycenae, the only
known monumental sculpture of Bronze Age
Greece

Organization and rulemaking
The requirement of bigger space for
such as

orginized  activitoes,

discussing issue and  gethering

people by the leader in the tribe.

Primeval demand

The origin of houses were using the
wooden stick to create a triangle
space. And the roof was roofed with
straw. Following the basic reqirement
of survive.

v

Under the rapid development of democracy and freedom,
people’s exploration of nature is deeper. Unlike the oriental
thought, the fear and the respectof nature. Western culture is
based on human beings and transforms nature.

Then the results of scientific theory appear, the proportion of the
human body, the proportion of golden division, these geometric
orders affect the development of architecture. These orders have
become the dominant factors affecting Western architectural
design. Make its buildings become more ratioanl.

Parthenon illustration, 423BC.

Technological progress

The

consequence  of

the

requirement of bigger space

leading  the
building techniques. The ancient
people start to use beam to creat
a cuboid space. They chose

O

development  of Settlement and
conflict
The emergence of mutual

struggle has led people to
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Civilization
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Power and rule of emperor
The slave society was born, the
society was developing, the city
was gradually formed, and people
began to think about the layout of

Chinese Vernacular Manifestation

Classical order of Ancient Greek and Ancient Roman
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Glorious Time of Chinese
Ancient Architecture
Tang Dynasty

One of the Key Elements - Tou-Kung

(braclet structure)
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Southern
" residential architecture

Rammed earth skill were
matured and widely used.
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Generation of

BaGua/Eight Trigrams

Explained by Fuxi

Source: remade by authors N

base on relevant material

Text Source: https://

en.wikipedia.org/wiki/Bagua

KR Tai ji
1 chi 1 bu(steps) ) 1 chi

“Rular” in Chinese
Hieroglyphics

1 chi=1/5bu

Fig. 03

Origin of the Standard of
Measurement

Source: remade by authors
base on relevant material

Some useful chinese unit:

1 chi =10 cun =100 fen
11i =10 zhang = 100 chi

300 bu = 1 li (Tang Dynasty)
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broomcorn

Fig. 04

Black broomcorn in
northern China

Source: search on internet

Huang Zhong

9cun

Used in Palace
bay 11 -9

Fig. 05

Twelve-pitch scale and Instruments
Source: http:// www.sohu.com/
2/253558399_807868
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Total 79.2 m
19.2cm = 10 FEN

11-bay: 2 bracket sets (375 FEN) each bay
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9-bay: 1 bracket sets (300 FEN) each bay, except 2 set centrl-bay (375 FEN)

Total 79.2 m
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17.6cm = 10 FEN

10 FEN as width

Palace type
Grande 1

Tibet Potala Palace
Qing Dynasty

Buddhism entered China from India,
and religious buildings appeared in
® China. However, the construction
method was a wooden structure
conforming to the traditional Chinese
tradition. The strong regionality was
not hit, but a good combination.

Outer Eight Temple
1713-1780

EAST

7K Water

Official ruler 5 )X / i%ER

Zhou / Han Dynasty
(Around 15.80 cm) 1109BC-448BC
Yang _Yin Yang _Yin
g lew|ele|z]alele|n
Yahg (Yin Yahg, Vi
i ||l | || mloe o] ] s [ ] | ]
0 1 2 3 4 5 6 7 8 9 10
Zhou / Han Dynasty
(Around 23.10 cm) 488BC-420AC
Yang Yin YangYin
BYang f_1
el [ e e o) B

1

NORTH

JA/INR
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O wood to be the main material, start building walls for the city. Private garden, landscape architecture
starting to search the better maintenance. This is the Imperial authority and
technique to join the woods. The source of the emergence — SN ideology control ;
mortise and tenon joint was the of the city. \ ‘ Feudal rule emerged, various ideological
precondition for Tou-Kung to ' theories emerged, and the roots of the [
be formed. H Chinese people’s fear of nature began to . . i i
appear in various architectural forms, Finished <Ying-tsao fa-shin>
‘ including palaces that express the unity Song Dynasty Pp—
— of man and nature or houses that fit the . B
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Late Qing Dynasty

The Forbidden City in China is one of the

best manifestations of the existing Chinese
traditional style, architectural techniques,
decoration, and ideological communica-
tion. The awe of nature is traditional, the
imperial power is supreme, and the middle
is conservative.
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King Wu Ruler

Ratio 1.1 or 1.2 / Decimal or Octal

JAIRR
Zhou Large Ruler

Every [1, 3, 5, 7, 9] for fen'cun'chi'’zhang are Positive number,indicates the official

building size.

Every [2, 4, 6, 8, 10] for fen'cun'chi'zhang are Nagative number, indicates the size

of the civil building.
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Luban Ruler

Diagram of Hexagram Qian
Source: remade by authors base on relevant material

Fig. 02

King Wen "Later Heaven"
Bagua Arrangement
Source: remade by authors
pase on relevant material

Divination ruler 5% K
(based on Bagua theory)
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1white, 2black, 3green, 4bluish green, 5yellow, 6white, 7red, 8white, 9purple

They all name after Stars. Only White Star is the most positve.

Every [1, 6, 8] for cun'chi'zhang are Positive number, indicates the official building

and civil building size
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[5] cun and inside its range indicates the official building size
[1, 4, 8] cun and inside its range indicates the civil building size

Ming/ Qing Dynasty

(Around 32.00 cm) 1368AC-1911AC
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THB (North)

Ruler of Ministry of Works
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Carpenter's square

Every [1, 6, 8] for fen'cun'chi'zhang are Positive number,indicates the size of

official, civil and temple building.

Every [2, 9] for fen'cun'chi'zhang are miner Positive number, indicates the size of

the civil building.
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Total 27.7 m

5-bay: 2 bracket sets (375 FEN) central-bay only

(Minimum dimension)
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11-bay: 2 bracket sets (300 FEN) each bay
Total 63.4 m
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9-bay: 1 bracket set (200 FEN) each bay, except 2 set central-bay (300 FEN)
Total 36.5 m

Grande 1l

7-bay: 2 bracket sets (375 FEN) each bay
Total 46.2 m

—_—

16cm = 10 FEN

5-bay: 2 bracket sets (300 FEN) central-bay only
Total 19.4 m
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7-bay: (300 FEN) each bay
Total 33.6 m
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(Min.)

7-bay: (300 FEN) central-bay, others (250 FEN)

Mansion type

5-bay: 2 bracket sets (375 FEN) each bay

5-bay: 2 bracket sets (375 FEN) central-bay

Total 30 m others (250 FEN)
Total 14 m
Palace type
J—\
(Min.) ‘ (Min.)

7-bay: 2 bracket sets (300 FEN) each bay
Total 40 m

086368 - Final Thesis

SUPERVISOR -

Professor Luigi Cocchiarella

7-bay: (250 FEN) each bay
Total 28 m

7-bay: (250 FEN) central-bay, others (200 FEN)
Total 23.2 m

5-bay: 2 bracket sets (300 FEN) each bay
Total 24 m

5-bay: 2 bracket sets (300 FEN) central-bay
others (200 FEN)
Total 11.2m
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3. Development of Open Space

Beijing |
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movement in China.
Urban district
plan belong
to the map in

Urban district
plan belong
to the map in
1861.

Urban district
plan belong
to the map in

Modeling of Chaoyang Hutong District Axonomteric in 1948 and 2019 Hypothesis
according to archieve materials.

1948 2019
Scale 1:4200

Simulated drawing of Chaoyang Hutong urban fabrication in 1948 and 2019,
architectural forms influenced the urban fabrication.

Section of human life-style in Hutong Section of human life-style in Modern

Scale 1:2400 apartment Scale 1:2400

Guangzhou
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Urban District Plan Belong

Urban District Plan  Volumn of the architectures to the Map in 2019.

Belong to the Map  in the District, Hypothesis
according to archive materials.

Modeling of Zhujiang Residetial District Axonomteric

in 1928 and 2019 Hypothesis according to archieve
materials.
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Streets along the street are This square belongs to the
street-side shops, which are Imperial Palace area and is used
public places where people can for official political activities. The
freely move.

participants are all official and
emperor,
Scale 1:4200

Street

Plan of a combination of Bamboo-houses

Simulated Drawing of modemn residencial area
Contacting with urban Fabrication
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City streets are one of the main places S MRy

Street of activity for people, and shops along

sy CURRES Some special buildings can have open
The open space near house space for people to gather because
Ay is a typical area for activities of Special bulding  f the needs of the activities. Some
- i - nouses. example, the buiding is built by officials
use Section of human life-style in Modermn 16 celebrate the birthday of the emperor.

Scale 1:2400 apartment Scale 1:2400

The civilians can participate in the stage
or temple.
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£
ey

(Ban ?TI ik
AW L,
o M e ! - - B S
e _ & o L

= |

- R e KN N
= ? ’ - Eian oy TN PN | ‘llllﬁ?” u! | =
ekl T TR = Ly N N A AT Cmemi b 1] No=

T ISy T N : S el |

T
‘«.“e_»'gaagi | B

LTI e e A
i e N i A

3

i e R
gl S T v i L BTINNGS
b : l—-l'_' l |=§'_’ﬂ_lmﬂﬁﬂ P v
<mnnnroi| LS S Y N
e N B /b = - i T - v !
< i, ; ¥ N St a_ % - ﬂh ! = | | F 1 |\£.ﬁgh§_h A
N e ror | it Y — g = g X i
s P Falal el il S8 E 3 e LR, L T v_w—-ﬁ : | I Sp— e ¥ o, |
AUILGHITR N 1y TR F AN | S e AT RN " poyrmont

ne { 8B ek () NEEKT
S L = e - adid oL
= o ] £ s - : i i'i‘.'.:._’I i xS Ll ot L i e
i1 BN | | LR TVl [ | ; : 'y T— : : e —— | 51 G ] S

)a‘zgm Al “ﬂ\s‘?.ﬁmi‘i%&hm : ".ﬁil-“."i!giizimi:‘:?ia.;}-iai&_ e ., iy b g : = I GG - Al iy : '

AT
& @ shnilEinn

o~

'i;_,\___:._,.\__: « : -
g _\i‘._..,f,\-'-""'* mERM TR X
| 2 e R T
o, Y S| » _

FeEEnnnonY . ey ANSYC

g R

: :
T

R P e 'IH{E"IE"I.N'."
S ji Al inTmnnnnn
ot R o ;

".&nlﬁqu;isl'*‘ait_uilllla
e i

i S
L LB T iy
MR FE— e
~qnine L b 1%y, St olae ¥ -

g TN

mﬁ‘ﬂnﬁﬁﬂ'_

'i:kﬂ-‘ﬂzin

‘lﬁh'ﬂ'ﬁrnﬂnnnw

S

SRR,
o T L

— g&
T wannnnn

& "y

| L

%, POLITECNICO DI MILANO o L W g | . = | o -- ,;g-ﬁ:%'w -

2 Scuola di &Y AN R S N e | OS680HEIRRENINESS = e I NSl === MIC YEAR 8/20 TONME &

§ Architettura Urbanistica T U e =SUPERVISOR'APfofessor Bligi Cocchiarella o B e o] e/ 3 STUDENT-Sijian-Jiang/Jifjgv‘u'ﬁ e
g .  Ingegneria delle Costruzioni - i AMAARARL  am | | | s _ — , & ol s ek
I W . B o ,: | w < = ' : : < d
) e : -

i LA + i
L2504 - LA =X b




4., Chinese Traditional Palace and Garden and Tower % o .E;’ Chinese Vernacular Manifestation in Parametric Language
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Free combined layout
Dynamic open space
Natural Plants

Small but multiple
volume

Centralized layout
Geometrical open space
Manicured plants
Massive volume

vaelligi the Fu Mountains
painter Huang Gongwang, Painted between 1348 and 1350.
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5. Chinese Traditional Dwelling % - T& Chinese Vernacular Manifestation in Parametric Language
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Diaolou Yaodong Independent t cliff t
Watchtower sunken tvoe faepencent type ' type
Family Fang's Light House P

The sinking cave dwelling is a cave dwelling below
the ground. It is a courtyard that is excavated
underground on a relatively flat and open loess, and
then several cave dwellings are drilled across the
walls of the courtyard. Basically, each The sinking
courtyard is a family, independent.
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g o 1 20 3000 o] W

Communal Tower E @ @ @ i

Tianlu Building T?/D‘C?‘ é)tharactsmst;c
in Yongan village of watchtower biaolou

Cliff-style caves are caves that rely on natural cliffs
or slopes. The excavation is carried out in parallel
on the fagade of the natural cliff slope. According
to the height and slope of the slope, one layer, two
layers or more layers of cave dwellings can be dug.
After the cave dwelling is completed, the front side
is an open space in front of the cliff slope, which

is convenient for people to go out and usually
activities.

Residential Tower
Mingshi Building
in Zili village

It can be said that the
independent cave dwellings
are the form of overburden
buildings in ordinary bungalow
houses. According to the
same construction techniques
and materials, the layout of the
independent cave dwellings
or the arrangement of the
courtyards is not limited by the
cliff potential.
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Typical Characteristic

of Communal Tower
— and Residential
Tower
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Abstraction Model of Beijing

Abstraction Model of En Yang Town
Abstraction Model of Wu Town

Chinese Vernacular Manifestation in Parametric Language

Urban Section of Beijng
Urban Section of Wu Town

Urban Section of En Yang Town
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Nolimap of Beijing
Nolimap of Wu Town
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Abstraction Model of Bei Ying Village
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Abstraction Model of Kaiping Zili Village

Urban Section of Kaiping Zili Village

Urban Section of Wu Bei Ying Village
Urban Section of Wu Yongding Tulou Village
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Nolimap of Kaiping Zili Village

Nolimap of Bei Ying Village
Nolimap of Yongding Tulou Vi
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6. Abstraction of Urban Scale

j

Topology Diagram of Wu Town

Topology Diagram of En Yang Town
Topology Diagram of Bei

lage

Topology Diagram of Bei Ying Vi
Topology Diagram of Zili Village

Topology Diagram of Yongding Tulou Village

Abstraction Model of Chang'an
Abstraction Model of Ma'an Village

Urban Section of Chang'an
Urban Section of Ma'an Village
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Nolimap of Chang'an
Nolimap of Ma'an Village
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Topology Diagram of Chang'an
Topology Diagram of Ma'an Village
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7. Abstraction of Street Scale
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Topology Diagram of En Yang in Street Scale Street Plan of En Yang Town
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Street Section of En Yang Town

Chinese Vernacular Manifestation in Parametric Language

Simulated Model in Street Scale of En Yang Town

Topology Diagram of Wu Town in Street Scale Street Plan of Wu Town

Street Plan of Yao Dong Community

Street Plan of Majianglong Village

Topology Diagram of Yongding Village in Street Scale

Street Plan of Yongding Village

Street Plan of Guangzhou

Street Plan of North Guangxi

POLITECNICO DI MILANO
Scuola di

Architettura Urbanistica
Ingegneria delle Costruzioni

Street Section of Beijing Hutong
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Street Perspective Section of Yao Dong Community

Simulated Model in Street Scale of Beijing Hutong
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Street Perspective View of Wu Town
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Street Section of Majianglong Village

Section of Tulou in Yongding Village

Street Section of Guangzhou
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Simulated Model in Street Scale of Yongding Village

Street Section of North Guangxi
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8. Abstraction of Architcture Scale in Vernacular Dwellings

© Interior space

O Exterior space

Z

© Interior space

O Exterior space

Vv

Topological Analysis of The Bamboo House

2N
© Interior space
O Exterior space
0 >
Yy
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Topological Analysis of Wannan Civil Residence

2N

© Interior space

O Exterior space

ZA

© Interior space

> O Exterior space

Topological Analysis of Hakka Tulou

Topological Analysis of Stilted House
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Typological Analysis of Beijing Quadrangle Dwelling
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Typological Analysis of Wannan Civil Residence
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Typological Analysis of Yaodong Dwelling
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Typological Analysis of Hakka Tulou
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Typological Analysis of Stilted House

Geometrical Simplification of Beijing Quadrangle Dwelling

Geometrical Simplification of Wannan Civil Residence

Geometrical Simplification of Yaodong Dwelling

20N

Geometrical Simplification of Hakka Tulou

2N

Geometrical Simplification of Stilted House
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Morphological Analysis of Wannan Civil Residence
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Morphological Analysis of Stilted House
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9. Abstraction of Architecture Scale in Chinese Pagoda
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O Exterior space

Typological Analysis of Ying Hsien WWooden Pagoda Geometrical Simplification of Ying Hsien Wooden Pagoda
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Typological Analysis of Sung-Yueh Pagoda
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Topological Analysis of CHIN-KANG-PAO-TSO T'A
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Morphological Analysis of Library Building, Temple of Confucius

Geometrical Simplification of Library Building, Temple of Confucius

« V
Typological Analysis of Library Building, Temple of Confucius

External Space

vV

Topological Analysis of Library Building, Temple of Confucius

Internal Space

w

Analytical Section of Cloister in Ying Hsien Wooden Pagoda
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10. Parametric Transcription in Urban Scale
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11, Parametric Transcription in Urban Scale Chinese Vernacular Manifestation in Parametric Language

Section of Traditional Chinese Dwelling,

Section of our proposal to develop underground
YaoDong, Sunken Courtyard.

system inspired by Sunken Courtyard.

Photography about a Bird View of Belying Village, Henan

The straightline distance between
two points is the shortest distance.

Colored outline presents the plan

Based on these centroid of boundaries,

boundary of buildings, points are
centroid of these boundaries.

we use Voronoi Tessellation to partition

this area, the location of points

generates Vornoni diagram.
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By offseting the outline of Voronoi patterns, we obtain

The nature of straight-line distance drives us to design
the area of our Sunken Courtyard.

This grid map is generated in previous phase. Gids are distorted by
underground channels between different Sunken Courtyard.,

impacting points and curves. The points are centroids of these grids.
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Propose A: Axonometric view of urban generation and underground

Propose B: Axonometric view of urban generation and underground
system. The massive excavations will generate as undergournd urban park.

system. The massive excavations will generate as undergournd urban park.

Propose C: Axonometric view of urban generation and underground
system. The massive excavations will generate as undergournd urban park.
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Map of the experimental city which City is partitioning by Voronoi Offsetting Voronoi pattemns to generate Map of the experimental city which City is partitioning by Voronoi

designed by us and parametric

method.
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Tessellation.

our Sunken Courtyards in the city.

Urban Section of Theoretical Propose A
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Offsetting Voronoi patterns to generate
designed by us and parametric

method.

Tessellation. Because of the
topography, red line presents the major
urban drainage run off, and on the

our Sunken Courtyards in the city.

route of run off, there are four important
city nodes.
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Urban Section of Theoretical City Propose B
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City is partitioning by Voronoi
Tessellation. Because of the attraction
from red line and four important city
nodes, the sizes of Sunken Courtyards
are different.

Then we offset the red line to a
principle region of urban run off,
the hatched area is permeating to
courtyards nearby.

Finally, We take away extra solid
volume from permeated area and
design them as an urban public space
and serve for people.

Urban Section of Theoretical City Propose C
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12. Parametric Transcription in Urban Scale
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Perspective Top View of Our Theoretical City with Landscape

Axonometric view of urban generation landscape and underground system propose C.

Typology A of Sunken Courtyard: Urban Amphitheater Typology B of Sunken Courtyard: Urban Coutyard with Dwelling

Typology C of Sunken Courtyard: Urban Growing Square

Typology D of Sunken Courtyard: Urban Theme Park
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13. Abstraction Architecture Scale % . ;‘% — Chinese Vernacular Manifestation in Parametric Language

Original state, single Double volume with a Double storey single Double storey double Group origin, larger the Larger and double the storey Larger the bottom Larger and double the
volume with a patio patio. volume with a patio. volume with a patio. bottom volume. of the bottom volume. volume and front patio. storey of the bottom
volume and front patio.

Mature form, three Double storey of the Double storey of the Double storey of the front Group origin, Larger the Double the storey of the Larger and double the Larger and double the
volumes with two patios botltom volume with two mwdd\e volume with two volume with two patios. bottom volume and the bottom volume. storey of the front two storey of three volumes
patios. patios. Inner patio. volumes. and larger the front patio.

Double storey of the Double storey of the front Double storey of the front Double storey of the threes Widen the front volume Widen the bottom volume Widen the front volume and Double the storey of bottom
middle and bottom and bottom volumes with and middle volumes with volume with two patios. and patio. with double height and the double the storey of bottom volume and enlarge the two
volumes with two patios two patios. two patios. inner patio. volume. patio.

Larger the front patio with Larger the inner patio with Eliminate the front patio Larger two patios with Change the shape of front Change the shape of middle Change the shape of front Change the shape of front

original three volumes of original three volumes of with original three volumes original three volumes of two volume. volume and pull up front and volume and define new volume, larger bottom volume,

mature form mature form. of mature form. mature form. pottom volume. patio space. pull up middle volume, enlarge
both patio.

Prototype of traditional Incresed height of Incresed height of western Incresed height of eastern Prototype of classical Decreased capacity of Increased capacity of Decreased capacity of

Beijing Quadrangle southemn builing, keep builing, keep other three builing, keep other three Chinese courtyard dwelling. courtyard. courtyard and adding side courtyard and adding side
other three builings with builings with original puilings with original rooms for principle buiding. rooms for all buidings.
original volume. volume. volume.

Incresed height of northemn Incresed height of northern Incresed height of western Incresed height of three Decreased original courtyard Enlarge the size of original Divide original courtyard Divide original courtyard
builing, keep other three and southem builing, keep and eastern builing, keep builings, except the to narrow courtyard. courtyard to a great capacity. into southern and northermn into main courtyard and
bulings with original oth@r two builings with othgr two builings with anterior building. parts by a chinese wall. two adJQinging yards by
volume. original volume. original volume. twov chinese walls.

Incresed height of four Incresed height of three Incresed width of the Incresed width of the Redefine the boundary Redefine the boundary of Redefine the boundary Redefine the boundary
sides building. Adding sides building except the anterior building and keep anterior building and keep of original courtyard in original courtyard in shape B. of original courtyard in of original courtyard in
side rooms to the principle anterior one. Adding side other three buildings with other three buildings with shape A. shape C. shape D.
pullding rooms to the principle increased height. increased height.

' building.

Incresed width of the westemn Incresed height of Incresed length of western Incresed height of Redesign the function of Redesign the function of Redesign the function of Redesign the function
and eastern buildings and buildings except the and eastern buildings fill buildings except the original courtyard, provide original courtyard, provide two original courtyard, make it of original courtyard,
keep other two buildings with anterior one and replace it the entrance wall. anterior one and replace it two levels for courtyard. levels for courtyard. Increased as an bold organic natrual partitioning it into various
origional height. to simple entrance wall, to simple entrance wall. Adding a Sunken Patio. Sunken Patio. slope. substrates.
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14, Parametric Experiment in Architecture Scale of Quadrangle Dwelling

Emphasize target space

NP
Z7

Rotate courtyard

—N\—

% A H

Section a-a'

.|

o
(centroid)

— (zhen)

\\
N

7/ \\
KT

Scuola di

%
7
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Relationship between
courtyard and surrounded
house

Rotate courtyards in series

‘\/L
LXK X

— 1
—N—

Section b-b'

Plan View, objects are rotating along
centroid axis, and each rotated step
s 156°,

Plan View, objects are rotating along
7, (gian) axis, and each rotated
step is 15°.

Plan View, objects are rotating along
B (I axis, and each rotated step is
15°,

Plan View, objects are rotating along

= (zhen) axis, and each rotated

step is 15°.

Evaluate the enclosed space
after malposed rotation

> - 58F

g0 00000 0/f

g0 o0 g0 0 0/f
g0 000000

Increased volume of
prototype along Z axis

Lifted courtyard

Model of rotation result

\
J\/f 7/L
Section ¢c-C' Section d-d'

0

Plan View, objects are rotating along
centroid axis, and each rotated step
is 30°.

o

Plan View, objects are rotating along
¥z (gian) axis, and each rotated
step is 30°.

Plan View, objects are rotating along
= (l) axis, and each rotated step is
30°.

Plan View, objects are rotating along

%= (zhen) axis, and each rotated

step is 30°.

086368 - Final Thesis
SUPERVISOR - Professor Luigi Cocchiarella

Define axis of rotation

Top view of the Model

Section e-e'

©

Plan View, objects are rotating along
centroid axis, and each rotated step
s 45°,

&

Plan View, objects are rotating along
7, (gian) axis, and each rotated
step is 45°.

Plan View, objects are rotating along
B (I axis, and each rotated step is

458°,

Plan View, objects are rotating along
= (zhen) axis, and each rotated

step is 45°.

Chinese Vernacular Manifestation in Parametric Language
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Section A of model
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Section C of model

Plan View, objects are rotating along
centroid axis, and each rotated step
is 90°.

[

Plan View, objects are rotating along
H7 (gian) axis, and each rotated
step is 90°,

Plan View, objects are rotating along
B (I axis, and each rotated step is
90°,

Plan View, objects are rotating along
(zhen) axis, and each rotated step
is 90°.
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15, Parametric Experiment in Architecture Scale of Quadrangle Dwelling % ° ;‘% TE« Chinese Vernacular Manifestation in Parametric Language

Enclosed around centriod axis

Enclosed around & (li) axis Enclosed around 7 (zhen) axis

o*'." L
N ] A
NG kin S
R . o
. 6\)\ . % .
7K Water
NORTH ==
A% Winiter Solstice ‘—'é?‘
5 %
_—
ness Ba Gua DI A = 24
Chinese Ba Gua Diagram
: lan li zhen
: . 9 S Every plan curve is moving 6=a° Every plan curve is rotating
SOUTH — — — —— along Z axis in series. (@=15°/30°/45°/90°) around Centoried axis in series
.‘;,..:..‘ ......................... 1 S _ _ _ Wi‘th 15 o eaoh S‘tep.
- Center(V) b
: : - e e A ' _——( Geometry Geometry
..................... ' Plane Rectariie b Angle .
p v XSize \ ~( Plane Transform D
sl oo Y fangth
Radius
s Yang
.............................. Mo
()
-

(Positive)

) : =
Geometry o Geometry ===
X
= d )
D : / .
 ITEIITRTEN R N N i .. : - ; )
: 4 : : (] Faci y S ? D=

g [Numbersiider[ 00
ke;m X ........... .f ...........
7K \/\ixfater ) Fga )
i zs N,OFTH 4 Yang Space Yin Space (Numbersiger| o8 b ' b o
4 Wirger Solstice (Positive Space) (Negative Space) | b
| ¢15
Selection of Rotation Axis Interpretation of Yang and Yin Space

Axonometric View, objects are

rotating along centroid axis, and
each rotated step is 15°,

Axonometric View, objects are
rotating along ¥z (gian) axis, and
each rotated step is 15°,

Axonometric View, objects are

rotating along & (li) axis, and each
rotated step is 15°.

Axonometric View, objects are

rotating along centroid axis, and
each rotated step is 30°.

Axonometric View, objects are
rotating along ¥z (gian) axis, and
each rotated step is 30°.

Axonometric View, objects are

rotating along & (l) axis, and each
rotated step is 30°.

Axonometric View, objects are

rotating along centroid axis, and
each rotated step is 45°.

Axonometric View, objects are
rotating along ¥z (gian) axis, and
each rotated step is 45°,

Axonometric View, objects are

rotating along & (li) axis, and each
rotated step is 45°.

Axonometric View, objects are

rotating along centroid axis, and
each rotated step is 90°.

Axonometric View, objects are
rotating along ¥z (gian) axis, and
each rotated step is 90°.

Axonometric View, objects are

rotating along & (li) axis, and each
rotated step is 90°.

Axonometric View, objects are Axonometric View, objects are Axonometric View, objects are Axonometric View, objects are
rotating along & (zhen) axis, and rotating along % (zhen) axis, and rotating along 7 (zhen) axis, and rotating along 7 (zhen) axis, and
each rotated step is 15°, each rotated step is 30°. each rotated step is 45°, each rotated step is 90°.
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16. Parametric Experiment in Architecture Scale of Stilt House

Exploded view of prototype Emphasize target space

4

Rotating and elevating

Circulation system

3

Axonometric View, terraces are
moving along Z direction in
seguence.

G

Axonometric View, terraces are
rising with sprial tendency:.

™~
™~
T~

Axonometric View, terraces shaped
and fragmented randomly.

Axonometric View, surrounded
terraces rising along Z direction.
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Lifting Terrace along facade

Apply on architectural space Design a ramp for terrace

Anthropic Movement Accessibility from interior

R

Section b-pb'

Section a-a'

Rotate terraces around the plan

Chinese Vernacular Manifestation in Parametric Language

Section c-c'

balcony centroid

o7

( Geometry ‘{ﬂn Geometry D
( Motion @ Transform D

{ Geometty Geometry |
( Center @
d Factor Transform D

o0ess

Model realized

Axonometric View, terraces
are moving along Z direction
in sequence and their area are
decreasing progressively.

Axonometric View, terraces are
rising with sprial tendency and their
area are decreasing progressively.

[/ ]/

Axonometric View, terraces shaped
and fragmented randomly along two
sides.

Axonometric View, surrounded
terraces rising along Z direction and
scaling with Sin Function.

Axonometric View, terraces
are moving along Z direction in
sequence and Scaling with Sin
Function.

Axonometric View, terraces are
rising with sprial tendency and
increase quantitiy.

Axonometric View, terraces shaped
and fragmented randomly along
three sides.

Axonometric View, surrounded
terraces rising along Z direction and
rotating.

086368 - Final Thesis
SUPERVISOR - Professor Luigi Cocchiarella

Axonometric View, terraces
are moving along Z direction in
sequence and Scaling with Sin
Function.

Axonometric View, terraces are
rising with sprial tendency and
increase quantitiy to their fullest.

Axonometric View, terraces shaped,
fragmented, rising spiral randomly.

Axonometric View, surrounded
terraces rising along Z direction,
rotating around centroid axis and
scaling with Sin Function.
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17. Parametric Experiment in Architecture Scale of Bamboo House % o ;‘% Chinese Vernacular Manifestation in Parametric Language

"

2X

47 The simply parametric to T e
\ define the shape of the space . /

X you would like to extract. = L

Second step is to randomly
spread the points in the box, by
Octree function

The patio inside the Bamboo
house form a significant
space of this architecture.

General dimension feeling According to the needs, the space can be different space, for which
for human to experience just need to simplly change the number of its length, width and height.
space of the patio.

Abstract the characterized
space from the original volume.

0’3‘2300

LX<,

.:;g,%:,go, |
N ’op i Octree can devide
NPT ST

the original box

By changing the "Count" and IR , Under same condition only
. . DE according to the change the seed will get the
Seg d can recelve different AL distribution of diﬁr’[egmt construction%f boxes
point spreading. NPT B point cloude. '
y o 1| L
LA N f

. Simulate the big volume
- of modem building with
. target element.

Original volume can be

joint to be potential to
form different space. @ @ @
, , . \ s 1\ Controlling the parameter of
PR Iy By increasing the "Grou : T i Y
e e a%d reduoir% the numb%r of N T The box wil reduction in random battery, we
: | L points, the box will have fewer || |14 appear the can get many results. But it wil
g segmetation. TPl L deficiency itself be adjust by practical situation.
~r
o o L

“ - 13 M o o
The abstracted space Every floor can come out In the contrary, the void | Numberslider | 030,00 ]

represent a void inside different void after randomly g\?v%ﬁgc?o”d can be [Numbersiden| 03000
the solid volume. take away the space. ' —
"""" 017273 C:::; ED Population P \
_— 5 i ] ] ] L = Geometry
: : : ; ] ] Reduction E : F.-
— L - B i e
Section a-a’ _t | SR .
Section d-d' Sl
_ i Sections shows It is
b Section c-¢' suitable for different
Section b-b' functions and activities.

4

ﬁfﬂ

Al

Axonometric View, length and width
= X, height = 2x, point population
count in 520, seed in 300, group in
12, reduction density 5.

el
o

Axonometric View, length and width
= X, height = 2x, point population
count in 200, seed in 200, group in
3, reduction density 10.

O

XY

z“

>

%

<>y
e
L
RN

Axonometric View, length = width =
height = X, point population count
in 200, seed in 200, group in 3,
reduction density 10.

G

NN

)
9

2
= > 5>
SRS e
Yo P

.
N

Axonometric View, length = width
=2x, height = x, point population
count in 200, seed in 200, group in
3, reduction density 10.

Axonometric View, length and width
= X, height = 2x, point population
count in 600, seed in 300, group in
12, reduction density 10.

b

Axonometric View, length and width
= X, height = 2x, point population
count in 200, seed in 250, group in
3, reduction density 20.

Axonometric View, length = width =
height = x, point population count
in 200, seed in 250, group in 3,
reduction density 20.
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N e
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Axonometric View, length = width
=2x, height = x, point population
count in 200, seed in 250, group in
3, reduction density 20.

Axonometric View, length and width
= X, height = 2x, point population
count in 550, seed in 350, group in
10, reduction density 20.

Axonometric View, length and width
= X, height = 2x, point population
count in 200, seed in 300, group in
3, reduction density 40.

Axonometric View, length = width =
height = x, point population count
in 200, seed in 300, group in 3,
reduction density 40.

Axonometric View, length = width
=2x, height = x, point population
count in 200, seed in 300, group in
3, reduction density 40.

Axonometric View, length and width
= X, height = 2x, point population
count in 550, seed in 350, group in
10, reduction density 30.

v

Axonometric View, length and width
= X, height = 2x, point population
count in 200, seed in 350, group in
3, reduction density 70.

Axonometric View, length = width =
height = X, point population count
in 200, seed in 350, group in 3,
reduction density 70.

Axonometric View, length = width
=2x, height = x, point population
count in 200, seed in 350, group in
3, reduction density 70.
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18. Parametric Experiment in Architecture Scale of Hakka Tulou

The corridor provides an
occlusive circulation of each
level.

The corridor inside the Tulou
have been considered as its
representative element.

00000
le
®®@®

The occupied space might be
lager according to its function.

The original form and every
connected space are with the
same dimension.

J | “ |
J | t

bl
k 1 k

The corridor provides an
occlusive circulation of each
level.

The shape of the corridor

will change by following the
functional space but with fixed
dimension of corridor space.

1

Original circulatin space in
uniform shape

Axonometric View, corridor is
deformated due to R1 = 100
intensity radiated space.

©
Q'

Axonometric View, corridor is
deformated due to R1 = 100, R2 =
300 intensity radiated spaces.

&

‘@
©

Axonometric View, corridor is
deformated due to R = 100, R =
200, R = 150 intensity radiated
spaces.

©

Axonometric View, corridor is
deformated due to R1 = 100, R2 =
200, R3 = 100, R4 = 100 intensity
radiated spaces.
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New experience of space

&

Axonometric View, corridor is
deformated due to R1 = 250
intensity radiated space.

S

Axonometric View, corridor is
deformated due to R1 = 100, R2 =
500 intensity radiated spaces.

D

-

&

Axonometric View, corridor is
deformated due to R1 = 200, R2
= 800, R3 = 150 intensity radiated
spaces.

’\’\

&

S~

),

Axonometric View, corridor is
deformated due to R1 = 200, R2 =
200, R3 = 150, R4 = 150 intensity
radiated spaces.

= - 5

The corridor connected all the
independent single space.

List i

3.6m

The original dimension for
the corridor will give us the

impression of narrow.

+1
Index M
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Wrap 23 Point
Cha
9° €2 Field
Decay
1000.000 © Bounds
m’ 1.000 ©
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oo Cha
Lol &ﬁ Field
Decay
TR ‘Bounds

Paint

Charge
; Field
e O

Bounds

Puoint

ch
9% &P Field
Decay

Bounds
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Axonometric View, corridor is
deformated due to R1 = 500
intensity radiated space.

.

(D
S

Axonometric View, corridor is
deformated due to R1 = 250, R2 =
500 intensity radiated spaces.

D

R

D
o

Axonometric View, corridor is
deformated due to R1 = 200, R2
= 400, R3 = 300 intensity radiated
spaces.

Axonometric View, corridor is
deformated due to R1 = 300, R2 =
200, R3 = 300, R4 = 150 intensity
radiated spaces.

086368 - Final Thesis
SUPERVISOR - Professor Luigi Cocchiarella

Chinese Vernacular Manifestation in Parametric Language

D

N
N>

RUNNENNAN >
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RN RN X
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Xl

There are vertical connections
with each other which could be
a node of different functional
space Crossover,

0 Curve Points

(| Count I Tangents

Kinks. Parameters
Geometry Geometry I — Vertices sonc
Motion ‘?o Transform B Degrec a Length
S — Periodic
Field % Tensor Knotstyle main
Point Strength
Fields &2 Field

NN

Axonometric View, corridor is
deformated due to R = 1000
intensity radiated space.

uf

\
\/'\/

(D

Axonometric View, corridor is
deformated due to R1 = 500, R2 =
800 intensity radiated spaces.

D

R

Axonometric View, corridor is
deformated due to R1 = 200, R2
= 600, R3 = 400 intensity radiated
spaces.

Axonometric View, corridor is
deformated due to R1 = 500, R2 =
500, R3 = 500, R4 = 200 intensity
radiated spaces.
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