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Fig. 02
King Wen "Later Heaven" 
Bagua Arrangement
Source: remade by authors 
base on relevant material

Fig. 01
Generation of 
BaGua/Eight Trigrams 
Explained by Fuxi
Source: remade by authors 
base on relevant material
Text Source: https://
en.wikipedia.org/wiki/Bagua

The four phenomena (四象 ; Sìxiàng) 
act on 
the eight trigrams (八卦 ; Bagua).

These two forms produce 
four phenomena(四象 ; Sìxiàng): 
named 
greater yang (太陽 ; taiyang, which also refers to 
the Sun)
lesser yin (少陰 , shaoyin), 
lesser yang (少陽 , shaoyang), 
greater yin (太陰 ; taiyin, which also refers to the 
Moon).

The Taiji (the two opposing forces in embryonic 
form) 
produces two forms, 
named yin-yang ( 陰陽 ) 
which are called Liangyi ( 兩儀 , the manifested 
opposing forces).

The Limitless (無極 ; wuji) 
produces 
the delimited (有極 ; youji), 
and this demarcation is equivalent to 
the Absolute (太極 ; taiji).
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Hexagram Qian

9 / Beginning 初九

Name of each "Yao"

9 / Second 九二

9 / Third 九三

9 / Fourth 九四

9 / Fifth 九五

9 / Top 上九

reading from the bottom up

★

fig. 03
Diagram of Hexagram Qian
Source: remade by authors base on relevant material 

1 chi 1 bu(steps)

“Rular” in Chinese
Hieroglyphics

100 cm around 160 cm

《孔子家语》记：“布指知寸，布手知尺。”

《Confucius-phase》, Han Dynasty
“Chi” is the distance between the tip of the thumb and the fingertip of 
the index finger.

In the Tang Dynasty, the two steps (one step for each leg) of  Li Shimin, 
Emperor Shizong of Tang, were the distance of "Bu". Three hundred steps 
were specified as "Li".

One-fifth of a "Bu" is "Chi" whose distance is now 0.303 meters.

《小尔雅》记：“跬，一举足也，倍跬为步。”约240方步为1亩。

《XiaoErYa》, Han Dynasty
“Kui”is the distance of one step, double steps is “Bu”.

1 chi = 10 cun =100 fen 

Fig. 03
Origin of the Standard of 
Measurement 
Source: remade by authors 
base on relevant material 

1 chi = 1/5 bu

1 li =10 zhang = 100 chi

300 bu = 1 li (Tang Dynasty)

Some useful chinese unit:

1 fen

1 cun

1 chi

100 pieces10 pieces

Fig. 04
Black broomcorn in 
northern China
Source: search on internet

Middle size
broomcorn

one piece

Fig. 05
Twelve-pitch scale and Instruments
Source: http://www.sohu.com/
a/253558399_807868

9 cun
(Around 20 cm)

Huang Zhong

Official ruler 官尺 /法定尺

(Around 23.10 cm)

(Around 27.50 cm)

(Around 29.50 cm, then 33.00cm)

(Around 15.80 cm)

(Around 32.00 cm)

(Around 25.00 cm, then 27.50cm)

Zhou / Han Dynasty

Ming/ Qing Dynasty

Tang / Song Dynasty

Zhou / Han Dynasty

Ming/ Qing Dynasty

Tang / Song Dynasty

488BC-420AC

1368AC-1911AC

561AC-960AC

1109BC-448BC

1368AC-1911AC

420AC-960AC

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.

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.

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

White

White

White

White

Yang
Yang

Yang Yang

Yang Yang

YangYin

Yin Yin

Yin Yin

Yin

White

White

White

White

White

White

White

White

White

White

White

White

Ratio 1.44 / Decimal or Octal

Ratio 1.44 / Decimal or Octal

Ratio 1.1 or 1.2 / Decimal or Octal

Divination ruler 占筮尺
(based on Bagua theory）

(Around 27.72 cm)

(Around 39.60 cm)

(Around 45.00 cm)

(Around 18.96 cm)

(Around 36.00 cm)

(Around 46.08 cm)

(Around 39.60 cm)

Zhou / Han Dynasty

Tang / Song Dynasty

Tang / Song Dynasty

Zhou / Han Dynasty

Tang / Song Dynasty

周大尺

曲尺（South）

鲁班尺

鲁般真尺（South）

后期南方真尺

周小尺

工部尺（North）

唐小尺
（宋南称“浙尺”）

唐大尺
（宋北称“淮尺”）

武王尺

鲁般真尺（North）

初期真尺

后期北方真尺

Zhou Large Ruler

Tang Large Ruler

Carpenter's square

Luban Ruler

Ming/ Qing Dynasty

Zhou Small Ruler

Tang Small Ruler

Ruler of Ministry of Works

Initial Ruler

Anaphase Ruler in the South

Anaphase Ruler in the North

King Wu Ruler

Ming/ Qing Dynasty

488BC-420AC

960AC-1368AC

561AC-1368AC

841BC-448BC

420AC-960AC

Ming/Qing Dynasty

Ming/Qing Dynasty

1368AC-1911AC

1368AC-1911AC

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

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

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

CAI

T'IAOT'IAO

CAI

CAI

CAI

CHIH

CHIH

CHIH

hua-kung

outside

Max.
30FEN

intside

hua-kung lu-tou

Divided into
15 FEN 

based on
the height of 

TS’AI

10 FEN as width

CHIH

CHIH
TS’AI

TS’AI

15
 F
EN

6 
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N
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GRADE I Ⅱ Ⅲ Ⅳ Ⅴ Ⅵ Ⅶ Ⅷ
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6 cun

Used in Palace
bay 11 - 9

Used in Palace
bay 7 - 5

Used in Palace
bay 5 - 3 or
Mansion bay 7

Used in Palace
bay 3 or
Mansion bay 5

Used in Palace
bay miner 3 or
Mansion 
bay major 3

Pavilion
or
small Mansion

Pavilion
or
small Palace

Small pavilion

0 60 80
88

98
100

110 120 (chi)
1chi≈32cm

70

0

0

0

0

0 500 2000

2000

2000

2000

2000

2000

2000F

1000

1500

0

0

0

Grade Ⅷ

Grade Ⅶ

Grade Ⅵ

Grade Ⅴ

Grade Ⅳ

Grade Ⅲ

Grade Ⅱ

Grade   I

Palace type

Grande I

19.2cm = 10 FEN

(Max.)

11-bay: 2 bracket sets (375 FEN) each bay
Total 79.2 m

11-bay: 2 bracket sets (300 FEN) each bay
Total 63.4 m

9-bay: 1 bracket sets (300 FEN) each bay, except 2 set centrl-bay (375 FEN)
Total 79.2 m

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

Standard Bay-dimension

Palace type
375 FEN (double sets)
250 FEN (single set)

Mansion type
300, 250, 200 FEN (single set)

Pavilion type
square: 225, 250, 300, 375, 500 FEN
octagon: 375, 500, 750 FEN

Palace type

Grande Ⅱ

17.6cm = 10 FEN

(Max.)

(Minimum dimension)

5-bay: 2 bracket sets (375 FEN) central-bay only
Total 27.7 m

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

5-bay: 2 bracket sets (300 FEN) central-bay only
Total 19.4 m

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

Grande Ⅱ

16cm = 10 FEN

(Max.) (Max.)

(Min.)(Min.)

Mansion type

Mansion type

7-bay: (300 FEN) each bay
Total 33.6 m

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

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

Palace type

Palace type

(Max.) (Max.)

(Min.)(Min.)

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

5-bay: 2 bracket sets (375 FEN) each bay
Total 30 m

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

5-bay: 2 bracket sets (375 FEN) central-bay
others (250 FEN)
Total 14 m

5-bay: 2 bracket sets (300 FEN) central-bay
others (200 FEN)
Total 11.2 m

0 60 80
88
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100

110 120 (chi)
1chi≈32cm

70

0

0

0

0

0 500 2000

2000

2000

2000

2000

2000

2000F

1000

1500

0

0

0

Grade Ⅷ

Grade Ⅶ

Grade Ⅵ

Grade Ⅴ

Grade Ⅳ

Grade Ⅲ

Grade Ⅱ

Grade   I

Palace type

Grande I

19.2cm = 10 FEN

(Max.)

11-bay: 2 bracket sets (375 FEN) each bay
Total 79.2 m

11-bay: 2 bracket sets (300 FEN) each bay
Total 63.4 m

9-bay: 1 bracket sets (300 FEN) each bay, except 2 set centrl-bay (375 FEN)
Total 79.2 m

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

Standard Bay-dimension

Palace type
375 FEN (double sets)
250 FEN (single set)

Mansion type
300, 250, 200 FEN (single set)

Pavilion type
square: 225, 250, 300, 375, 500 FEN
octagon: 375, 500, 750 FEN

Palace type

Grande Ⅱ

17.6cm = 10 FEN

(Max.)

(Minimum dimension)

5-bay: 2 bracket sets (375 FEN) central-bay only
Total 27.7 m

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

5-bay: 2 bracket sets (300 FEN) central-bay only
Total 19.4 m

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

Grande Ⅱ

16cm = 10 FEN

(Max.) (Max.)

(Min.)(Min.)

Mansion type

Mansion type

7-bay: (300 FEN) each bay
Total 33.6 m

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

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

Palace type

Palace type

(Max.) (Max.)

(Min.)(Min.)

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

5-bay: 2 bracket sets (375 FEN) each bay
Total 30 m

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

5-bay: 2 bracket sets (375 FEN) central-bay
others (250 FEN)
Total 14 m

5-bay: 2 bracket sets (300 FEN) central-bay
others (200 FEN)
Total 11.2 m

0 60 80
88

98
100

110 120 (chi)
1chi≈32cm

70

0

0

0

0

0 500 2000

2000

2000

2000

2000

2000

2000F

1000

1500

0

0

0

Grade Ⅷ

Grade Ⅶ

Grade Ⅵ

Grade Ⅴ

Grade Ⅳ

Grade Ⅲ

Grade Ⅱ

Grade   I

Palace type

Grande I

19.2cm = 10 FEN

(Max.)

11-bay: 2 bracket sets (375 FEN) each bay
Total 79.2 m

11-bay: 2 bracket sets (300 FEN) each bay
Total 63.4 m

9-bay: 1 bracket sets (300 FEN) each bay, except 2 set centrl-bay (375 FEN)
Total 79.2 m

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

Standard Bay-dimension

Palace type
375 FEN (double sets)
250 FEN (single set)

Mansion type
300, 250, 200 FEN (single set)

Pavilion type
square: 225, 250, 300, 375, 500 FEN
octagon: 375, 500, 750 FEN

Palace type

Grande Ⅱ

17.6cm = 10 FEN

(Max.)

(Minimum dimension)

5-bay: 2 bracket sets (375 FEN) central-bay only
Total 27.7 m

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

5-bay: 2 bracket sets (300 FEN) central-bay only
Total 19.4 m

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

Grande Ⅱ

16cm = 10 FEN

(Max.) (Max.)

(Min.)(Min.)

Mansion type

Mansion type

7-bay: (300 FEN) each bay
Total 33.6 m

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

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

Palace type

Palace type

(Max.) (Max.)

(Min.)(Min.)

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

5-bay: 2 bracket sets (375 FEN) each bay
Total 30 m

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

5-bay: 2 bracket sets (375 FEN) central-bay
others (250 FEN)
Total 14 m

5-bay: 2 bracket sets (300 FEN) central-bay
others (200 FEN)
Total 11.2 m

Modern 
Architecture
20th Century

Gothic 
architecture
~16th CenturySenātus Populus Que Rōmānus

754 BC
1200 BC

800 BC
4 BC

Ancient Greece

Primeval era Civilization 

Classical order of Ancient Greek and Ancient Roman
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SOUTH
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春分 Vernal Equinox

立夏 Summer begins

夏至 Summer solstice

立秋 Autumn begins

秋分 Autumn Equinox

冬至 Winter Solstice

立春 Spring begins 立冬 Winter begins

Organization and rulemaking 
The requirement of bigger space for 
orginized activitoes, such as 
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.

Northern 
residential architecture

Southern
residential architecture

Technological progress
The consequence of the 
requirement of bigger space 
leading the　development of 
building techniques. The ancient 
people start to use beam to creat 
a cuboid space. They chose 
wood to be the main material, 
starting to search the better 
technique to join the woods. The 
mortise and tenon joint was the 
precondition for Tou-Kung to 
be formed. 

Imperial authority and
ideology control
Feudal rule emerged, various ideological 
theories emerged, and the roots of the 
Chinese people's fear of nature began to 
appear in various architectural forms, 
including palaces that express the unity 
of man and nature or houses that fit the 
laws of nature.

Finished <Ying-tsao fa-shin>
Song Dynasty

Glorious Time of Chinese 
Ancient Architecture
Tang Dynasty
One of  the Key Elements - Tou-Kung 
(braclet structure)

Differenr pursuit
Nature and beauty
Private garden, landscape architecture

Settlement and 
conflict
The emergence of mutual 
struggle has led people to 
start building walls for 
maintenance. This is the 
source of the emergence 
of the city.

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 
the city.

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.

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.

1840

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 
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

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. 

Tibet Potala Palace
Qing Dynasty

Modernizaiton 
process
Late Qing Dynasty

Mature Form

Outer Eight Temple
1713-1780

Rammed earth skill were 
matured and widely used.

East Han Dynasty
Buddhism Entered Chian

Architecture
achievement
in Qing Dynasty

variation in 
natural 
factor  



Current
Postion of the 

Reconstructed 
Drum-Tower 

Original 
Postion of 

Drum-Tower 

MARKET
WEST

MARKET
EAST

Imperial City
in Tang 
Dynasty

Yankang
block

Furong
Garden

Daming
Palace

Drum
tower

Col Riverside Ridge 

Cross the bottom 
of the house

Cross the 
cantilever platform 
of the house

Cross a corner 
of the house

On the terrain in 
different level
between houses

1980s 2016

Nowadays
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Enyang Town Yongding Village

Beijing Hutong Zili Village

Beiying Village Ancient Chang'an

Wu Town Ma'an Village

Beijing 1861

Tianjing 1899 Tianjing 1932 Tianjing 2019

Guangzhou 1928

Beijing 2019

Guanzhou 2019 Xi'an 2019Xi'an (Chang'an) 518 -907 AC

Beijing 1948



1 : 700

1 : 700

1 : 400 1 : 400

Fig. 01
《京师生春诗意图》
Painting <Poetry of spring in Capital Beijng painting>
Painter: Xu Yang
Qing Dynasty Emperor Qianlong 32nd year, 1767 AC
Source: https://www.dpm.org.cn/collection/paint/228649.htmll 

Open space
City streets are one of the main places 
of activity for people, and shops along 
the street can be shops or ordinary 
houses. 

Special building
The open space near house 
is a typical area for activities of 
citizens.

Some special buildings can have open 
space for people to gather because 
of the needs of the activities. Some 
are used only by special people. For 
example, the building is built by officials 
to celebrate the birthday of the emperor. 
The civilians can participate in the stage 
or temple.

Street

Street

Square

Streets along the street are 
street-side shops, which are 
public places where people can 
freely move.

Urban district 
plan belong 
to the map in 
1861.

Urban District Plan 
Belong to the Map 
in 1928.

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

in the District, Hypothesis 
according to archive materials.

Modeling of Zhujiang Residetial District Axonomteric 
in 1928 and 2019 Hypothesis according to archieve 
materials.

Plan of a combination of Bamboo-houses
Contacting with urban Fabrication

Simulated Drawing of modern residencial area 
with Urban Fabrication in 2019, Architectural forms 
influenced the urban fabrication.

Urban district 
plan belong 
to the map in 
1948.

1948

1948

Scale 1:4200

Scale 1:2400

Scale 1:2400

Scale 1:2400

Scale 1:2400

2019

2019

20191928

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

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 
apartment

Section of human life-style in Bamboo House Section of human life-style in Modern 
apartment

Urban district 
plan belong 
to the map in 
2019.

The Reform 
and Opening-
up Policy
Traditional 
architetures 
were impacted 
by moderism 
movement in China.

This square belongs to the 
Imperial Palace area and is used 
for official political activities. The 
participants are all official and 
emperor.
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卷·叁3. Development of Open Space 

Beijing 

Guangzhou

Chinese Vernacular Manifestation in Parametric Language

Scale 1:4200



卷·肆4. Chinese Traditional Palace and Garden and Tower Chinese Vernacular Manifestation in Parametric Language

Platform

Layout of palace and corridor connection

Timber structure and its constructural techniques
The conceptual drawing of the first great palace, EPang-Palace (not finished) in the recorded history (Qin Dynasty) 
Painter: Yuan Jiang, Qing Dynasty

Typology A Typology B

The Classfied Diagram of Human Activities Based on Exterior and Interior

INTERIOR
INTERIOR

EXTERIOR

Centralized layout
Geometrical open space
Manicured plants
Massive volume

Free combined layout
Dynamic open space
Natural Plants
Small but multiple 
volume

Ideology A
Ideology B

EXTERIOR
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Three Great Hall 
in Forbbiden City

Dwelling in the Fuchun Mountains
painter Huang Gongwang, Painted between 1348 and 1350. 

Pottery tower unearthed in Hebei region
Han Dynasty
origin of LouGe and Pagodas

Kui Wen Pavilion
1540 A. D.

Ying Hsien Wooden Pagoda
1056 A. D.

The Sung-Yueh Brick Ssu Pagoda
523 A. D.

CHIN-KANG-PAO-TSO T'A
1748 A. D.
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卷·伍5. Chinese Traditional Dwelling Chinese Vernacular Manifestation in Parametric Language
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[Dafu Di] 
Yongding Gaobei

[Fuyu Lou] 
Yongding Hukeng
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Hakka (Yongding, Nanjing) Fumin folks (Zhangzhou)

Eryi Lou
Qing Dynasty
Emperor Qianlong 35th
(1770 AC)

Dafu Di Gaobei
Qing Dynasty
Emperor Daoguang 8th
(1828 AC)

It kept the character of 
quedrangle dwelling which 
is the style from central 
plains.

The spaced are distributed 
depending on the hierachy 
and status of people.

People are fair in this 
spaces, and the space is 
tend to be equal division.

The matural form of the 
courtyard of Tulou will be 
the round shape.

Cliff typeIndependent type

Stilt Style Architecture
Yunan Province / North Guangxi Provinfe

Tulou

Quadrangle Dwelling Bamboo House

YaodongDiaolou
Sunken type

Cliff-style caves are caves that rely on natural cliffs 
or slopes. The excavation is carried out in parallel 
on the façade 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.

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. 

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.

Watchtower
Family Fang's Light House

Communal Tower
Tianlu Building
in Yongan village

Residential Tower
Mingshi Building
in Zili village

Typical Characteristic 
of Communal Tower 
and  Residential 
Tower

Typical Characteristic 
of watchtower Diaolou

Shop

Shop

Shop

Shop

Shop

Shop

Shop

Bedroom

Bedroom

Bedroom

Bedroom

BedroomLiving
Room

Living
Room

Bedroom

Bedroom

Bedroom
Wc

Wc

Wc

Wc

Wc

Street

Street

Ground floor

Ground floor

First floor

Shop

Shop

Shop

Shop

Shop

Shop

Shop

Bedroom

Bedroom

Bedroom

Bedroom

BedroomLiving
Room

Living
Room

Bedroom

Bedroom

Bedroom
Wc

Wc

Wc

Wc

Wc

Street

Street

Ground floor

Ground floor

First floor

a

a

b’
b’

b’
b’
b’

b’

c’

b

Facade rule from street view (general)

Wooden 
structural
column

Wooden or Bamboo
structure

Livestock
circle

Bedroom

Livingroom

Generic Layout of 
Quadrangle Dwelling Bird View of Beijign Quadrangle

Central Courtyard

Spatial Connection 
between Different Halls

Villages in Mountains
Stilt Style Transformed
Sichuan Province

Difensive House made by Stone
Tibet, Qinghai Province,Sichuan 
Province

Ayiwang
Uyghur nationality folk house
Xinjiang Province

Zhuangkuo Yard
Qinghai Province

Cave dwelling
Gansu Province, Shanxi Province, 
Shanxi Province, Henan Province, 
Hebei Province, Ningxia Province

Felt-style dwellings
the Mongol nationality folk house
Mongolia 

Ethnic Han Style House
in Minority Area
Room in Three Sides
Southwest Minority Area

Stilt House
Yunnan Province

The hakka gathered around house
Eastern coastal area

Stilt House
Guangxi Province

The Koreans Folk House
Tile house
Jilin Province, North in 
Heilongjiang Province

Quadrangle 
Dewelling
Beijng, Hebei 
Province, 
Shandong Province

Dewelling in Watertown
Stilt Style
Jiangsu Province, 
Zhejiang Province

Dwelling south 
Anhui province
Anhui province

Tulou
Defensive Unit Dwelling
Guangdong Province, 
Fujian Province, Jiangxi 
Province

Stone House
Guangzhou Province

Diaolou Tower
Defensive  
Dwelling
Guangdong 
Province

Northern 
residential architecture

characteristic

shelter

space arrangement

courtyard

Needs
Pursuit
Greed

TYPE

RELATIONSHIP

Southern
residential architecture
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卷·陆6. Abstraction of Urban Scale

Nolimap of En Yang Town Urban Section of En Yang Town

Urban Section of Beijng

Urban Section of Wu Town

Urban Section of Wu Bei Ying Village

Urban Section of Wu Yongding Tulou Village

Urban Section of Kaiping Zili Village

Urban Section of Chang'an

Urban Section of Ma'an Village

Nolimap of Beijing

Nolimap of Wu Town

Nolimap of Bei Ying Village

Nolimap of Yongding Tulou Village

Nolimap of Kaiping Zili Village

Nolimap of Chang'an

Nolimap of Ma'an Village

Abstraction Model of En Yang Town

Abstraction Model of Beijing

Abstraction Model of Wu Town

Abstraction Model of Bei Ying Village

Abstraction Model of Yongding Tulou Village

Abstraction Model of Kaiping Zili Village

Abstraction Model of Chang'an

Abstraction Model of Ma'an Village

Chinese Vernacular Manifestation in Parametric Language

Nolimap of En Yang TownTopology Diagram of En Yang Town

Topology Diagram of Beijing

Topology Diagram of Wu Town

Topology Diagram of Bei Ying Village

Topology Diagram of Yongding Tulou Village

Topology Diagram of Zili Village

Topology Diagram of Chang'an

Topology Diagram of Ma'an Village

Urban Section of En Yang Town
Abstraction Model of En Yang Town
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Street Plan of En Yang Town

Street Plan of En Beijing Hutong

Street Plan of Wu Town

Street Plan of Yao Dong Community

Street Plan of Majianglong Village

Street Plan of Guangzhou

Street Plan of North Guangxi

Street Plan of Yongding Village

Street Section of En Yang Town

Street Section of Beijing Hutong

Street Perspective View of Wu Town

Street Perspective Section of Yao Dong Community

Street Section of Majianglong Village

Street Section of Guangzhou

Street Section of North Guangxi

 Section of  Tulou in Yongding Village

Simulated Model in Street Scale of En Yang Town

Simulated Model in Street Scale of Beijing Hutong

Simulated Model in Street Scale of Wu Town

Simulated Model in Street Scale of Yao Dong Community

Simulated Model in Street Scale of Guangzhou

Simulated Model in Street Scale of Guangzhou

Simulated Model in Street Scale of North Guangxi

Simulated Model in Street Scale of Yongding Village

Topology Diagram of En Yang in Street Scale 

Topology Diagram of Beijing Hutong in Street Scale 

Topology Diagram of Wu Town in Street Scale 

Topology Diagram of Yao Dong in Street Scale 

Topology Diagram of Majianglong Village in Street Scale 

Topology Diagram of Yongding Village in Street Scale 

Topology Diagram of Guangzhou in Street Scale 

Topology Diagram of North Guangxi in Street Scale 
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Geometrical Simplification of Beijing Quadrangle Dwelling

Geometrical Simplification of The Bamboo House

Geometrical Simplification of Wannan Civil Residence

Geometrical Simplification of Yaodong Dwelling

Geometrical Simplification of Hakka Tulou

Geometrical Simplification of Stilted House

Typological Analysis of Beijing Quadrangle Dwelling

Typological Analysis of The Bamboo House

Typological Analysis of Wannan Civil Residence

Typological Analysis of Yaodong Dwelling

Typological Analysis of Hakka Tulou

Typological Analysis of Stilted House

Morphological Analysis of Beijing Quadrangle Dwelling

5m

5m

Morphological Analysis of The Bamboo House

Morphological Analysis of Wannan Civil Residence

Morphological Analysis of Yaodong Dwelling

Morphological Analysis of Hakka Tulou

Morphological Analysis of Stilted House

Topological Analysis of Beijing Quadrangle Dwelling

Interior space

Exterior space

Topological Analysis of The Bamboo House

Topological Analysis of Wannan Civil Residence

Topological Analysis of Yaodong Dwelling

Topological Analysis of Hakka Tulou

Topological Analysis of Stilted House

5m

5m

5m

5m

5m

5m

5m

5m

5m

5m

Interior space

Exterior space

Interior space

Exterior space

Interior space0

0

0

Exterior space

Interior space

Exterior space

Interior space

Exterior space

0

0

0
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Geometrical Simplification of Ying Hsien Wooden Pagoda

Geometrical Simplification of Sung-Yueh Pagoda

Geometrical Simplification of CHIN-KANG-PAO-TSO T'A

Geometrical Simplification of Library Building, Temple of Confucius

Exploded Model of Ying
Hsien Wooden Pagoda

Analytical Section of Cloister in Ying Hsien Wooden Pagoda

Internal Space

External Space

Typological Analysis of Ying Hsien Wooden Pagoda

Typological Analysis of Sung-Yueh Pagoda

Typological Analysis of CHIN-KANG-PAO-TSO T'A

Typological Analysis of Library Building, Temple of Confucius

Morphological Analysis of Ying Hsien Wooden Pagoda

Morphological Analysis of Sung-Yueh Pagoda

Morphological Analysis of CHIN-KANG-PAO-TSO T'A

Morphological Analysis of Library Building, Temple of Confucius

Topological Analysis of Ying Hsien Wooden Pagoda

Topological Analysis of Sung-Yueh Pagoda

Topological Analysis of CHIN-KANG-PAO-TSO T'A

Topological Analysis of Library Building, Temple of Confucius

Interior space

Exterior space

Interior space

Exterior space

Interior space

Exterior space

Interior space

Exterior space

0

0

0

0
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Bird View of a Simulated Model of the Theoretical City

Perspective Top View of the Theoretical City based on Parametric Language

0 10 30 50

Axonometric View of Theoretical City Model

Generation of Theoretical City Model (Architectures are growing 
by attracting Urban Paths)

Grid Overlaying on Urban Materplan of Chang'an City Distortion of Urban Tessellation MapUrban Tessellation Map with our Parameters 

The Algorithm of Urban Generation in Parametric Method

Generation of Theoretical City Model (Architectures are growing 
by attracting Urban Nodes)

0 10 30 50
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Urban Section of  Theoretical Propose A Urban Section of  Theoretical City Propose B Urban Section of  Theoretical City Propose C

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

This grid map is generated in previous phase. Gids are distorted by 
impacting points and curves. The points are centroids of these grids.

The nature of straight-line distance drives us to design 
underground channels between different Sunken Courtyard. 

By offseting the outline of Voronoi patterns, we obtain 
the area of our Sunken Courtyard.

Section of Traditional Chinese Dwelling, 
YaoDong, Sunken Courtyard.

Section of our proposal to develop underground 
system inspired by Sunken Courtyard.

Photography about a Bird View of Beiying Village, Henan 

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

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

C i t y  i s  pa r t i t i on i ng  by  Vo rono i 
Tessellation. Because of the attraction 
from red line and four important city 
nodes, the sizes of Sunken Courtyards 
are different. 

Map of the experimental city which 
des igned by us and parametr ic 
method.

C i t y  i s  pa r t i t i on i ng  by  Vo rono i 
Tessellation.

Offsetting Voronoi patterns to generate 
our Sunken Courtyards in the city.

Map of the experimental city which 
des igned by us and parametr ic 
method.

C i t y  i s  pa r t i t i on i ng  by  Vo rono i 
Te s s e l l a t i o n .  B e c a u s e  o f  t h e 
topography, red line presents the major 
urban drainage run off, and on the 
route of run off, there are four important 
city nodes.

Offsetting Voronoi patterns to generate 
our Sunken Courtyards in the city.

Final ly, We take away extra sol id 
volume from permeated area and 
design them as an urban public space 
and serve for people.

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

Colored outline presents the plan 
boundary of buildings, points are 
centroid of these boundaries. 

Based on these centroid of boundaries, 
we use Voronoi Tessellation to partition 
th is area, the locat ion of  points 
generates Vornoni diagram.

The straightline distance between 
two points is the shortest distance. 
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Typology A of Sunken Courtyard: Urban Amphitheater

Typology C of Sunken Courtyard: Urban Growing Square

Typology B of Sunken Courtyard: Urban Coutyard with Dwelling

Typology D of Sunken Courtyard: Urban Theme Park

Axonometric view of urban generation landscape and underground system propose C.Perspective Top View of Our Theoretical City with Landscape

0 10

N

30 50
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卷·拾仨13. Abstraction Architecture Scale Chinese Vernacular Manifestation in Parametric Language

Original state, single 
volume with a patio

Mature form, three 
volumes with two patios 

Double storey of the 
middle and bottom 
volumes with two patios 

Prototype of traditional 
Beijing Quadrangle

Incresed height of northern 
builing, keep other three 
builings with original 
volume.

Incresed height of four 
sides building. Adding 
side rooms to the principle 
building.

Incresed width of the western 
and eastern buildings and 
keep other two buildings with 
origional height.

Larger the front patio with 
original three volumes of 
mature form

Double volume with a 
patio.

Group origin, larger the 
bottom volume.

Group origin, Larger the 
bottom volume and the 
inner patio.

Widen the front volume 
and patio.

Prototype of classical  
Chinese courtyard dwelling.

Decreased original courtyard 
to narrow courtyard.

Redefine the boundary
of original courtyard in
shape A.

Redesign the function of
original courtyard, provide 
two levels for courtyard. 
Adding a Sunken Patio.

Change the shape of front 
two volume.

Larger and double the storey 
of the bottom volume.

Double the storey of the 
bottom volume.

Widen the bottom volume 
with double height and the 
inner patio.

Decreased capacity of 
courtyard.

Enlarge the size of original 
courtyard to a great capacity.

Redefine the boundary of 
original courtyard in shape B.

Redesign the function of 
original courtyard, provide two 
levels for courtyard. Increased 
Sunken Patio.

Change the shape of middle 
volume and pull up front and 
bottom volume.

Larger the bottom 
volume and front patio.

Larger and double the 
storey of the front two 
volumes.

Widen the front volume and 
double the storey of bottom 
volume.

Increased capacity of
courtyard and adding side
rooms for principle buiding.

Divide original courtyard
into southern and northern
parts by a chinese wall.

Redefine the boundary
of original courtyard in
shape C.

Redesign the function of
original courtyard, make it
as an bold organic natrual
slope.

Change the shape of front 
volume and define new 
patio space.

Larger and double the 
storey of the bottom 
volume and front patio.

Larger and double the 
storey of three volumes 
and larger the front patio.

Double the storey of bottom 
volume and enlarge the two 
patio.

Decreased capacity of
courtyard and adding side
rooms for all buidings.

Divide original courtyard
into main courtyard and
two adjoinging yards by
twov chinese walls.

Redefine the boundary
of original courtyard in
shape D.

Redesign the function
of original courtyard,
partitioning it into various
substrates.

Change the shape of front 
volume, larger bottom volume, 
pull up middle volume, enlarge 
both patio.

Double storey of the 
bottom volume with two 
patios.

Double storey of the front 
and bottom volumes with 
two patios.

Incresed height of 
southern builing, keep 
other three builings with 
original volume.

Incresed height of northern 
and southern builing, keep 
other two builings with 
original volume.

Incresed height of three 
sides building except the 
anterior one. Adding side 
rooms to the principle 
building.

Incresed height of 
buildings except the 
anterior one and replace it 
to simple entrance wall.

Larger the inner patio with 
original three volumes of 
mature form.

Double storey single 
volume with a patio.

Double storey of the 
middle volume with two 
patios.

Double storey of the front 
and middle volumes with 
two patios.

Incresed height of western 
builing, keep other three 
builings with original 
volume.

Incresed height of western 
and eastern builing, keep 
other two builings with 
original volume.

Incresed width of the 
anterior building and keep 
other three buildings with 
increased height.

Incresed length of western 
and eastern buildings till 
the entrance wall.

Eliminate the front patio 
with original three volumes 
of mature form.

Double storey double 
volume with a patio.

Double storey of the front 
volume with two patios.

Double storey of the threes 
volume with two patios.

Incresed height of eastern 
builing, keep other three 
builings with original 
volume.

Incresed height of three 
builings, except the 
anterior building.

Incresed width of the 
anterior building and keep 
other three buildings with 
increased height.

Incresed height of 
buildings except the 
anterior one and replace it 
to simple entrance wall.

Larger two patios with 
original three volumes of 
mature form.
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卷·拾肆14. Parametric Experiment in Architecture Scale of Quadrangle Dwelling Chinese Vernacular Manifestation in Parametric Language

Plan View, objects are rotating along 
centroid axis, and each rotated step 
is 15°.

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

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

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

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

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

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

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

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

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

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

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

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

Plan View, objects are rotating along 
乾 (qian) axis, and each rotated 
step is 90°.

Plan View, objects are rotating along 
离 (li) axis, and each rotated step is 
90°.

Plan View, objects are rotating along 
震 (zhen) axis, and each rotated step 
is 90°.

Emphasize target space

Rotate courtyard

Section a-a' Section b-b' Section c-c' Section d-d' Section e-e'

Rotate courtyards in series Evaluate the enclosed space 
after malposed rotation

Top view of the Model

Section A of model 

Section B of model 

Section C of model 

Model of rotation result

Lifted courtyard Define axis of rotationIncreased volume of 
prototype along Z axis

Relationship between 
courtyard and surrounded 
house

乾
(qian)

中
(centroid)

离
(li)

震
(zhen)



ACADEMIC YEAR -  2018/2019
STUDENT - Sijian Jiang / Jingyi GuoSUPERVISOR - Professor Luigi Cocchiarella

086368 - Final Thesis
POLITECNICO DI MILANO
Scuola di 
Architettura Urbanistica 
Ingegneria delle Costruzioni

乾
qian

天
 H

ea
ven

巽
xun

风
W

ind

坎
kan

水 Water

艮
gen

山
 M

ountain

坤
kun 地

 G
ro

und

震 zh
en

雷
 T

hu
nd

er

离
li

火 Fire

兑dui

泽
 M

arsh

SOUTH

NORTH
冬至 Winter Solstice

乾
qian

天
 H

ea
ven

巽
xun

风
W

ind

坎
kan

水 Water

艮
gen

山
 M

ountain

坤
kun 地

 G
ro

und

震 zh
en

雷
 T

hu
nd

er

离
li

火 Fire

兑dui

泽
 M

arsh

SOUTH

NORTH
冬至 Winter Solstice

乾 离 震
qian li zhen

Yang
(Positive)

Yang Space Yin Space
(Positive Space) (Negative Space)

乾
qian

天
 H

ea
ven

巽
xun

风
W

ind

坎
kan

水 Water

艮
gen

山
 M

ountain

坤
kun 地

 G
ro

und

震 zh
en

雷
 T

hu
nd

er

离
li

火 Fire

兑dui

泽
 M

arsh

SOUTH

NORTH
冬至 Winter Solstice

乾
qian

天
 H

ea
ven

巽
xun

风
W

ind

坎
kan

水 Water

艮
gen

山
 M

ountain

坤
kun 地

 G
ro

und

震 zh
en

雷
 T

hu
nd

er

离
li

火 Fire

兑dui

泽
 M

arsh

SOUTH

NORTH
冬至 Winter Solstice

乾 离 震
qian li zhen

Yang
(Positive)

Yang Space Yin Space
(Positive Space) (Negative Space)

卷·拾伍15. Parametric Experiment in Architecture Scale of Quadrangle Dwelling Chinese Vernacular Manifestation in Parametric Language

Axonometr ic View, objects are 
rotating along centroid axis, and 
each rotated step is 15°.

Axonometr ic View, objects are 
rotating along 乾 (qian) axis, and 
each rotated step is 15°.

Axonometr ic View, objects are 
rotating along 离 (li) axis, and each 
rotated step is 15°.

Axonometr ic View, objects are 
rotating along 震 (zhen) axis, and 
each rotated step is 15°.

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

Axonometr ic View, objects are 
rotating along 乾 (qian) axis, and 
each rotated step is 30°.

Axonometr ic View, objects are 
rotating along 离 (li) axis, and each 
rotated step is 30°.

Axonometr ic View, objects are 
rotating along 震 (zhen) axis, and 
each rotated step is 30°.

Axonometr ic View, objects are 
rotating along centroid axis, and 
each rotated step is 45°.

Axonometr ic View, objects are 
rotating along 乾 (qian) axis, and 
each rotated step is 45°.

Axonometr ic View, objects are 
rotating along 离 (li) axis, and each 
rotated step is 45°.

Axonometr ic View, objects are 
rotating along 震 (zhen) axis, and 
each rotated step is 45°.

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

Axonometr ic View, objects are 
rotating along 乾 (qian) axis, and 
each rotated step is 90°.

Axonometr ic View, objects are 
rotating along 离 (li) axis, and each 
rotated step is 90°.

Axonometr ic View, objects are 
rotating along 震 (zhen) axis, and 
each rotated step is 90°.

Chinese Ba Gua Diagram

Selection of Rotation Axis Interpretation of Yang and Yin Space

Enclosed around centriod axis Enclosed around 乾 (qian) axis

 Every plan curve is moving 
along Z axis in series.

θ= α° 
(α=15°/30°/45°/90°)

Every plan curve is rotating 
around Centoried axis in series 
with 15 ° each step.

Enclosed around 离 (li) axis Enclosed around 震 (zhen) axis
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卷·拾陆16. Parametric Experiment in Architecture Scale of Stilt House Chinese Vernacular Manifestation in Parametric Language

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

Axonometric View, terraces are 
rising with sprial tendency.

Axonometric View, terraces shaped 
and fragmented randomly.

Axonometr ic View, surrounded 
terraces rising along Z direction.

A xo n o m e t r i c  V i e w,  t e r r a c e s 
are mov ing a long Z d i rect ion 
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.

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

A xo n o m e t r i c  V i e w,  t e r r a c e s 
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.

Axonometr ic View, surrounded 
terraces rising along Z direction and 
rotating. 

A xo n o m e t r i c  V i e w,  t e r r a c e s 
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. 

Axonometr ic View, surrounded 
terraces rising along Z direction, 
rotating around centroid axis and 
scaling with Sin Function. 

Exploded view of prototype Emphasize target space Lifting Terrace along facade Rotate terraces around the plan

Rotating and elevating Apply on architectural space Design a ramp for terrace Delete inadaptable terrace

Circulation system Anthropic Movement Accessibility from interior

Model realized

Section a-a' Section b-b' Section c-c'
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卷·拾柒

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

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

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

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.

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.

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.

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.

x

2x

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

Abstract the characterized 
space from the original volume.

General dimension feeling 
for human to experience 
space of the patio.

Simulate the big volume 
of modern building with 
target element.

Original volume can be 
joint to be potential to 
form different space.

In the contrary, the void 
and the solid can be 
switched.

Sections shows it is  
suitable for different 
functions and activities.

The abstracted space 
represent a void inside 
the solid volume.

Every floor can come out 
different void after randomly 
take away the space.

The simply parametric to 
define the shape of the space 
you would like to extract.

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

According to the needs, the space can be different space, for which 
just need to  simplly change the number of its length, width and height.

By changing the "Count" and 
Seed can receive different 
point spreading.

Octree can devide 
the original box
according to the 
distribution of 
point cloude.

Under same condition only 
change the seed will get the 
diffrternt construction of boxes.

The box will 
appear the 
deficiency itself.

Controlling the parameter of 
reduction in random battery, we 
can get many results. But it will 
be adjust by practical situation.

By increasing the "Group" 
and  reducing the number of 
points, the box will have fewer 
segmetation.

17. Parametric Experiment in Architecture Scale of Bamboo House Chinese Vernacular Manifestation in Parametric Language

1

3

2

4

1

3

2

4

1

3

2

4

Section a-a'

Section b-b'
Section c-c'

Section d-d'
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卷·拾捌18. Parametric Experiment in Architecture Scale of Hakka Tulou Chinese Vernacular Manifestation in Parametric Language

Axonometr ic View, corr idor is 
deformated due to R1 = 100 
intensity radiated space.

Axonometr ic View, corr idor is 
deformated due to R1 = 100, R2 = 
300 intensity radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R = 100, R = 
200, R = 150 intensity radiated 
spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 100, R2 = 
200, R3 = 100, R4 = 100 intensity 
radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 250 
intensity radiated space.

Axonometr ic View, corr idor is 
deformated due to R1 = 100, R2 = 
500 intensity radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 200, R2 
= 300, R3 = 150 intensity radiated 
spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 200, R2 = 
200, R3 = 150, R4 = 150 intensity 
radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 500 
intensity radiated space.

Axonometr ic View, corr idor is 
deformated due to R1 = 250, R2 = 
500 intensity radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 200, R2 
= 400, R3 = 300 intensity radiated 
spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 300, R2 = 
200, R3 = 300, R4 = 150 intensity 
radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R = 1000 
intensity radiated space.

Axonometr ic View, corr idor is 
deformated due to R1 = 500, R2 = 
800 intensity radiated spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 200, R2 
= 600, R3 = 400 intensity radiated 
spaces.

Axonometr ic View, corr idor is 
deformated due to R1 = 500, R2 = 
500, R3 = 500, R4 = 200 intensity 
radiated spaces.

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

The corridor provides an 
occlusive circulation of each 
level.

The original dimension for 
the corridor will give us the 
impression of narrow.

The occupied space might be 
lager according to its function.

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

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

The corridor connected all the 
independent single space.

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

Original circulatin space in 
uniform shape New experience of space

The corridor provides an 
occlusive circulation of each 
level.

Original circulation space New experience of space
- uniform shape -

Original circulation space New experience of space
- uniform shape -

1.2m

1.2m



θ= α°

卷·拾玖19. Intergrations of Experimental Samples

Combination experiment of one of the examples from the parametric result of
Malposed Courtyard and Outspread Terrace

Malposed Courtyard

Extraction Patio

Extraction Patio

Outspread Terrace

Outspread Terrace

Flowing Corridor

Integrated Parametric Model

Integrated Parametric Model

Integrated Parametric Model

Perspective Section of Polysurface Model Perspective Section of thr Integrated Parametric Model

Combination experiment of one of the examples from the parametric result of
Extraction Patio and Outspread Terrace

Perspective Section of Polysurface Model Perspective Section of thr Integrated Parametric Model

Combination experiment of one of the examples from the parametric result of
Extraction Patio and Flowing Corridor

Perspective Section of Polysurface Model Perspective Section of thr Integrated Parametric Model

Chinese Vernacular Manifestation in Parametric Language
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