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Ecological design values of the traditional courtyard living environment:
A two phase study of 1* to 10" lanes of Dongsi neighbourhood, Beijing

Abstract:

The dramatic development of the urban area of Beijing in the past five decades has
Imposed a great pressure on the natural, social cultural and economic resources in
China’s capital. This is in contrast with the traditional city where the traditional courtyard
house living environment and its associated life were built in harmony with the local built
environment. Shaped by Taoism and Confucianism, Wangcheng (ideal imperial city) and
Fenghsui theory and traditional building regulations, each traditional courtyard building
exemplified an understanding of the local built context. Could, therefore a detailed study
of these traditional urban courtyard living environments create a basis for a potential
vernacular/traditional approach of ecological housing development?

The study focuses on the area of 1 through to 10™ lanes of the Dongsi neighbourhood.
Further, 12 different courtyard building types from the neighbourhood were chosen for a
two phase case study to explore the ecological (traditional/vernacular approach) values
of the traditional courtyard living environment. Firstly, place studies led to the
conclusions that traditionally there were four foci of social and cultural activity in the area,
these were the Dongsi archways, temples and temple fairs, hutong (lanes) and also the
courtyard entrance gates. Secondly, in the urban morphology aspect, the two
dimensional figure ground studies of the area have highlighted the hierarchal urban grid
and voids (inner yards and courtyards) patterns. At a more detailed level, the plot pattern
studies explored the flexible use of a standard 8 mu (5336sgm) plot size, and the
building types have been studied through three buildings parameters: the roof type;
buildings width (number of bays); and the building height. The original uses of these
buildings were mixed and included religious, imperial residential, ordinary residential,
commercial, leisure and so on. The mixed use neighbourhood combined with the
hierarchal street pattern (with appropriate street proportion) and so on has helped to
created lively, pedestrian and liveable streets.

In the past the archways to the neighbourhood and main road, the front public yard of
temple, the front entrance place of hutong and the courtyard entrance gate created a
fluent and continuous urban spatial transition from the very public outside
neighbourhood to the intensely private inside of the courtyard buildings. This hierarchy of
privacy was continued in the dwellings themselves since the physical location of the
buildings exactly matched the social identification of each family member and visitor. For
a courtyard unit, the dwelling owner and also the religious/family worship function were
always located inside the main building; then the next generation of male family
members was located in the left wing buildings, females were located in the right wing
buildings, and the visitors and service persons were located at the front buildings. When
the residents had higher social/leconomic status or a large family, the courtyard unit axis
could be expanded following either the north-south axis or the west-east axis. Secondary
buildings and building elements such as a screen wall, decorative gate, the verandah
and so on also helped to provide a smooth spatial transition inside the courtyard
buildings, and these secondary buildings/buildings elements gave clear directions to
each member of the family and the visitors.



Structural elements are also strictly controlled in traditional courtyard housing, for
example with the 11 grades doukou (modular) system, this not only provides the basic
scaie and proportion of buildings, but also, for example, controls building standards. This
timber structure system also has great flexibility for structural extension, repair, mass
production, prefabrication, potential for transformation and so on. In detailed studies of
how the courtyard buildings respond to the local climate we see this structural system
also at work. Five microclimate types have been identified according to the location of
the courtyard and yard inside a traditional courtyard buildings group at the 1% to 10"
lanes of Dongsi neighbourhood in Beijing. Following the classification of the microclimate,
the solar shadow index for the winter sun and the aspect ratio for the exposure to the
external environment of each type of courtyard/yard was also studied and analyzed to
pursue the physical characteristics of the courtyard microclimate. This was essential for
the following comprehensive microclimate studies. The sunlight factor, the orientation
factor, the building envelope factor, and the landscape factor from the traditional
courtyards buildings in Beljing are discussed and analyzed to explore the Qi (energy)
control strategies through individual buildings placement and also the buildings elements.
The final part of the thesis is a study of the transformation undergone by this area as

well as an examination of the shaping forces in 1% through 10" lanes of Dongsi
neighbourhood,

This research has applied a systematic and rational research methodology to a
traditional Chinese urban neighbourhood. The courtyard living environment studies have
generated a comprehensive understanding of a vernacular/traditional building style that
evolved over hundreds of years and therefore may have great potential to provide
ecological design implications (vernacular/traditional approach) to cope with the current
housing crisis in socio-cultural, environmental and economic (architectural structural
design aspect) aspects. This type of study | believe to be unique and that it contributes
to an understanding of these dwellings and a way of life which is under threat of
disappearing.

[l



Acknowledgement:

| would like to take this opportunity to thank those people who over the years supported
me and made the successful completion of this study possible. Specifically thanks to my
supervisors Mr. Tim Townshend and Dr. Stephen Kite who were most encouraging and
helpful with their comments, encouragement and also patience. Their extensive
knowledge, broad vision and creative thinking in the areas of both urban and
architecture design have been a source of inspiration for me. Without their valuable
support, it would not have been possible to finish this research. Thanks also should be
given to Prof. Ali Madanipour and Dr. Peter Kellett for their advice and support.

Appreciation also due to Mr. Peter Goldsmith, Miss Allison Coley, Mr. Geoffrey Purves,
Mr. Ces Maddison, Dr. Xuebo Zhao, Dr. Feihao, Mr. Lingzhi Jiang, Miss Chengshen, Mr.
DongZhang, Mrs JunFu and Mr. Linli for their support, encouragement and friendship.

Finally, special thanks should be given to my mother and my whole family. Without their
love, encouragement, understanding, emotional and financial support, my dreams will
never come true.

111



Abstract
Y

Acknowledgements
IV
Table of Contents

List of Figures
IV
List of Tables

Ecological design values of traditional urban courtyard dwellings:
A two phase study at 1% to 10'" lanes, Dongsi neighbourhood, Beijing

Part one: Introduction and the literature review

Chapter 1 Introduction

Origins of the research
Housing solutions in Beijing: from 1949 to current

The definitions of ecological architecture solutions
Eco-centric architecture solution and the Eco-technical architecture solution
.1 Eco-centric architecture solutions

1
1
1.2 Eco-technical/high technology architecture approach
1.3 Summary

2

Deep ecology philosophy Iin architecture solution and its relationship to Chinese
Daoism

1.3.2.1 Vernacular/traditional architecture approaches
1.3.3 Summary

1.4 Limitations and constraints of the research
1.5 The scope of the study
1.6 Conclusion

1.1
1.2
1.3
1.3.
1.3.
1.3.
1.3.
1.3.

Chapter 2 Literature review on traditional urban courtyard living
environment studies

2.1 The primarily shaping forces and courtyard prototypes
2.1.1 The historical studies on courtyard prototypes

2.1.2 Contemporary courtyard buildings prototypes studies in China
2.1.3 Summary

2.2 Traditional urban courtyard neighbourhood built environment studies In
Beljing

2.3 Traditional courtyard dwelling studies in Beijing

2.3.1 Social-culture significance

2.3.1.1 Daoism and traditional Chinese courtyard buildings

2.3.1.2 Traditional Chinese courtyard buildings and Confucianism

2.3.1.3 Traditional Chinese courtyard buildings and Fengshui theories

2.3.1.4 The secondary social culture shaping forces of the traditional courtyard buildings
2.3.1.5 Summary

2.3.2 The significance of the physical environment
2.3.3 The significance of architectural economic (design aspect)

2.4 Conclusion

|AY

IV

= O 000N -

. S, 3

15
16
17
18
22

24
25
27
29

30

34
34
35
36
36
38
39
39
44
46

1V



Part two: Research question and the theoretical background

Chapter 3: Research questions and methodologies

3.1: The research questions

3.2: Research methodology: a two-phase design

3.2.1Case study selection

3.2.1.1: First phase case chosen: 1st to 10" lanes, Dongsi neighbourhood
3.2.1.2: Second phase cases chosen: the traditional courtyard buildings
3.2.2 Selection research methodology for each phase of the case study
3.2.2.1 Archival review

3.2.2.2 Documentary and

3.2.2.3 Direct observation of the built environment (buildings forms and social realm)

3.2.2.4 Physical survey

3.2.2.5 Focus group

1). Sample size and sampling strategies
2). Group size and composition

3). The research setting

4):
5):
6):

Focus group moderator
Using stimulus materials and exercises
Recording

3.2.3 Categorizing, sorting and storing the data
3.2.4 Timetable

3.2.5 Techniques of analysis

3.2.6 Summary

3.3 Methods and approaches drawn from Western theory
3.3.1 Beijing city studies

3.3.2 The neighbourhood/urban living quarter

3.3.2.1 Place studies theory

3.3.2.2 Theoretical background for Urban morphology studies

1)

2):
3):

4):

5):
6):

Figure ground
Land Uses

Plot pattern
Building types
Street patterns
Spatial hierarchies

3. 3. 3 Courtyard building group studies
3.3.3.1 The classification of the courtyard dwellings
3.3.3.2 The courtyard typology studies

1).

Plan typology

2): Colour typology
3): Structure typology
4). Section studies

3.4 The courtyard dwellings and urban neighbourhood transformation

studies
3.5 Conclusion

Chapter 4: Theoretical background for studying traditional Chinese

4.1 Daoism and Confucianism: the primarily shaping philosophy in Chinese

courtyard built environment in Beijing

traditional architecture
4.1.1 Daoism

4.1.1.1 Dao and Daoism
4.1.1.2 WuWei{(Non-action)

48
49

50
o0

50
o1
o2
03
o4
o4
54
09
05
o6
o6
56
56
o/
o7
59
59

61
62
63
65
65
66
66
66
66
67
67
68
68
68
68
68
69

70
71

72
74
74
75



4.1.1.3 Daoism as a religion

4.1.1.4 Daoism and Chinese traditional architecture

1) Daoist temple

2) Daoism and courtyard buildings

3) Daoism and the Chinese garden

4.1.1.5 Summary

4.1.2 Confucianism

4.1.2.1 The ‘supreme pole’ (Wu Ji), Yin and Yang, Five Elements
4.1.2.2 The study of the universal pattern: Qi (Matter-energy) and Li (organization)
4.1.2.3 Confucianism and the Chinese traditional architecture
4.1.2.4 The ideal Wangcheng (imperial city)

4.1.3 Summary

4.2 Traditional Fengshui and the Chinese architecture
4.2.1 Feng Shui theory

4.2.1.1 Five Elements and Yin Yang:

1) Five elements in Fengshui:

2) Yin Yang in Fengshui theory

4.2.1.2 Qiin Fengshui theory:

4.2.1.3 Summary

4.3 Two ‘grammar books’ and the traditional courtyard buildings in Beijing
4.3.1 The conventional Chinese roof types

4.3.2 Yingzao fashi(Building standards)

4.3.2.1 The Chinese moduiar and measurement system

1) The Cai-fen System: a module system

2) The Cai-Fen System: measurement

3) The Cai-fen System: modular proportion

4.3.2.2 Dougong. Bracket sets

4.3.3 Gongcheng zuofa zeli (Structural Regulations)

4.3.3.1 The modular system: Doukou

4.3.3.2 The dimension and proportion of the buildings elements
1)The dimension and proportion column

2)The dimension and proportion of ‘bay’ and ‘jia’

3) The beams and the curved roof

4) The platform

4.3.4 Summary

4.4 Conclusion

Part three: Analysis and the ecological design values

Section one: The 1% 10" lanes, Dongsi neighbourhood studies

Chapter 5: the place studies on 1% through 10" Tiao (lane) of DongSi

neighbourhood
5.1 The historical studies of traditional Beijing city
5.2 The physical location of the neighbourhood
5.3 Historical urban contexts
5.4 Clarifying the urban elements

5.5 Social-culture contexts studies
5.5.1 Dongsi archways

5.5.2 Temples and temple fairs

5.5.2.1 Taoist temple: Daciyan Fugong
5.5.2.2 Buddhist temple: Longfu Si temple

5.5.3 Hutong

75
/6
76
77
77
/8
78
80
81
81
82
84

84

85
86
87
88

89
90
92
93
93
94
95
95
96

97
97
98
99
100
100

102
103
107
110
113

120
121
123
123
127

VI



0.9.4 Entrance gate 128
9.5.5 Summary 129
5.6 Conclusion 130

Chapter 6 Urban morphology studies of 1** to 10" lanes, Dongsi

neighbourhood

6.1 The figure ground studies 131
6.1.1 Hierarchal urban grid patterns (neighbourhood) 134
6.1.2 Series pocket (courtyard) 135
6.1.3 Summary 136
6.2 Urban morphology studies 137
6.2.1 Plot pattern 137

6.2.2 Courtyard buildings pattern

6.2.3 The uses 140
6.2.4 Street pattern 145
6.2.4.1 Dajie (Main road) and Xiaojie (Minor road) at 1st to 10th lanes, Dongsi
neighbourhood 147
6.2.4.2 Hutong (Lanes and sub lanes) 147
6.2.4.3 Summary 150
6.2.5 Spatial hierarchical 153
6.3 Conclusion 154
Section two: Courtyard dwellings studies

Chapter 7: courtyard dwellings: the social culture values studies
/.1 The influences of the primary shaping forces (Daoism, Fengshui,
Confucianism) upon the Dongsi neighborhood 157
7.1. 1 The courtyard layout and the practice of Daoism 163
7.1. 2 The courtyard layout and the practice of Fengshui theories 164
7.1. 3 The courtyard buildings groups layout and the practice of Confucianism 166
7.1. 4 Conclusion 167
7. 2 The classification of the represented courtyard buildings of the first through
10™ lanes of Dongsi neighbourhood 168
7. 3 Courtyard buildings unit plan typology studies
7.3.1 One Yuanluo (courtyard buildings) unit 170
7.3.2 Two Yuanluo (courtyard buildings) unit 184
7.3.3 Three Yuanluo (courtyard buildings) unit 188
7.3.4 Four Yuanluo (courtyard buildings) unit 192
7.3.5 Fuwangfu mansion plan studies 197
7.3.6 The courtyard and garden 201
7.3.7 The entrance buildings
7.4 The secondary buildings and buildings elements studies 206
7.4.1 The screen wall 208
7.4.2 The decoration gate 210
7.4.3 The veranda 249
7.4.4 The ‘er'(ear) room 213
7.5 The colour typology studies 214
7.6 Conclusion 219

Chapter 8 courtyard dwellings: structural economics and

VIl



environmental values studies

8.1 The structure typology studies

8.1.1 Materials

8.1.2 Chinese modular system and structure
8.1.3 Space unit and the building structure
8.1.4 The roof types and the structural system
8.1.5 The buildings elements

e building walls

e windows
e doors
8.1.6 Summary

8.2 Section typology studies: response to climate
8.2.1 The classification of the microclimate
8.2.2 The collar shadow index and aspect ratio studies
e Solar shadow index: south wall height/north-south floor width
e Aspect ratio: area of courtyard floor/square average height of surrounding walls
8.2.3 Response to climate: the climate control strategies
8.2.3.1 Strategies for the natural sunlight
8.2.3.2 Strategies for the natural ventilation
8.2.3.3 Strategies for the right humidity
8.2.4 Conclusion

Section three: Transformation studies

Chapter 9: the urban courtyard buildings’ transformation studies of 1%

to 10" lane, Dongsi neighbourhood: 1900’s — 2000’s

9.1 Historical studies of the transformation 1900’s-2000’s

9.2 The neighbourhood transformation studies
9.2.1 The place studies

9.2.2 The morphology transformation studies
9.2.2.1 The plot patterns

9.2.2.2 The uses

9.2.2.3 The building types

9.2.2.4 The streets

9.2.2.5 The spatial hierarchal

9.2.2.6 Summary

9.3 The courtyard buildings transformation
9.3.1 The plan transformation studies

9.3.2 The structural transformation studies

9.3.3 The section transformation studies: response to climate

9.4 Conclusion

Section 4; Conclusion and design implications

Chapter 10 Findings and recommendations

10.1 What are the primary shaping forces of Chinese traditional architecture and
how have they shaped the urban patterns and the great variety of courtyard
buildings in China?

10.2 To what extent has the Dongsi neighbourhood, Beijing been shaped by

222
223
228
231
235
240
240
242
245
247
248
252
255
255
257
258
258
261
265
266

268

273
273
276
276
276
280
281
282
282
283
283
289
290

292

294

VI1II



Chinese traditional philosophy, architectural theories and also the architectural
construction manuals? How does the urban form relate to the climatic, socio-

cultural and economic conditions that have prevailed in Beijing?

10.2.1 Fang (ward) system and Bagqi (Eight Banners)

10.2.2 Four major social culture foci of 1% through 10" lanes of Dongsi neighbourhood:
archways, temple and temple fairs, hutong and entrance gate

(a): Archways

(b): Temple and temple fairs

(c). Hutong (lane)

(d): The entrance gate

10.2.3 Hierarchal urban grid and series urban void (courtyard and yard) urban patterns
10.2.4 Flexible use of the standard 8 mu (5328 sqm) plot size, (helping to create a mixed
community with the co-existence of rich and poor)

10.2.5 The mixed uses living quarters

10.2.6 Street typologies and urban grid

10.2.7 Four types of spatial hierarchal transition points inside the neighbourhood

10.3 To what extent do the courtyard buildings found in the Dongsi, Beijing
neighbourhood themselves reflect Chinese traditional philosophy, architectural
theories and also architectural construction manuals? To what extent do they also

reflect the climatic, socio-cultural and economic conditions that prevail in Beijing?
10.3.1 The Ywuanluo (courtyard) and Yuanzi (yard) terminology

10.3.2 Two classes of building types

10.3.3 The spatial and social hierarchal arrangement

10.3.3.1: Five entrance gates types

10.3.3.2: The plan layout

10.3.4 Three types of transition points inside a courtyard buildings group
10.3.5 The use of the service room ‘er fang’' (ear room)

10.3.6 The traditional Chinese colour schemes

10.3.7 Timber, brick and tile material

10.3.8 Traditional Chinese modular system strategies

10.3.9 Bays: number and width

10.3.10 Building decoration treatment

10.3.11 Five types of microclimate and the control of ‘Qr (energy)
10.3.12 Comprehensive courtyard microclimate strategies

10.3.13 Natural sunlight control strategies

10.3.14 Natural ventilation control strategies

10.3.15 Humidity control strategies

10.4 How have the traditional courtyard neighbourhood and dwelling found in
Dongsi neighbourhood been adapted to the changing socio-cultural conditions in
the 20" Century? Has this transformation fundamentally changed the values and
approaches inherent within the neighbourhood and individual buildings; or have

these stood the test of time?

10.4.1 The disappearance of the socio-cultural foci

10.4.2 From a traditional mixed use to a modern mixed use neighbourhood

10.4.3 The emergence of vehicular traffic inside the neighbourhood

10.4.4 From the courtyard buildings groups to the communal courtyard living compounds
10.4.5 The transformation cycle of a traditional Chinese courtyard buildings group

10.5 Can ecological design values and approaches that may be learnt from the
Dongsi neighbourhood; both in the urban form and the individual courtyard

dwellings be used to develop a more ecologically sensitive urban regeneration to

the site?
10.5.1 The maintenance and recovery of the socio-cultural foci of the neighbourhood

10.5.2 The conservation of the urban fabric
10.5.3 The use of the courtyard prototypes

297
297

297
298
298
298
299
300
300

301
301
301

302
302
303
303
303
304
305

305
306
307
307
307
308
308
309

309
310

310
311
311
311
312
312

314
314
315
317

X



10.6 Recommendations for further studies 319

Bibliography: 321
Appendices:

Appendix 1: Chinese Dynasties and periods citied in the text 340
Appendix 2: The focus group location map 341
Appendix 3: List of focus groups research participants 342
Appendix 4: The focus group open ended questions framework 343
Appendix 5: Fieldwork timetable 344



List of figures:

Fig.1.1 A skyline view of Chaoyangmen nei dajie, Beijing
Fig.1.2 The traditional courtyard house

Fig.1.3 Ecological approaches

Fig.2.1 Ju'er Hutong Project

Fig.2.2 Vernacular courtyard house

Fig.2.3 Contemporary courtyard house

Fig.2.4 The Burgage cycle

Fig.2.5 The microclimate of Jaisalmer city in India

Fig.2.6 Vernacular courtyard dwelling types of China

Fig.3.1 The case studied courtyard of 1° to 10" lane of Dongsi
Fig.3.2 Zhang, part of Qingming Shanghe Tu, 12" century

Fig 4.1 The ideal city model based on the Zhouli:Kaogongji

Fig.4.2 The ideal location of the entrance gate and the ideal site for the buildings
Fig.4.3 Building types, (1&2) pyramidal roof (3) overhanging gable roof (4) flush
gable roof (5&6) gable-and-hip roofs (7&8) hip roof

Fig.4.4 The eight grade modular system

Fig.4.5 The Dougong system (the Bracket system)

Fig.4.6 The Ang and Dougong system

Fig.4.7 the Doukou modular system

Fi1g.4.8 The ‘bay’ and ‘purlin’

Fig.4.9 The calculating of the raising of the pitch roof

Fig.4.10 The platform

Fig.5.1: Beijing city map Dongsi and Xis/
Fig.5.2 The ideal site model (left) and the real city site of Beijing (right)
Fig.5.3 The transformation of the traditional Beijing

Fig.5.4 The plan of historical Beiljing

27
28
28
32
33
40

02
62

83
87

90
92
93
94
96
97
99
99

102
103
104
105

Xl



Fig.5.5 The location of 1% through 10" lane of Dongsi Neighbourhood
Fig.5.6 1% to 10" lane of Dongsi neighbourhood

Fig.5.7 The Sicheng Fang (ward) and Nanjuxian Fang

Fig.5.8 The banner system

Fig.5.9 The edges of the neighbourhood

F19.5.10 The urban landmark buildings

Fig.5.11 External route links from the Chayang Men (gate) to the central axis
Fig.5.12 Dongsi Pailou (archways)

Fig.5.13 The temple fairs in traditional Beljing

Fig.5.14 The ruins of Daciyan Fugong (Daoism mansion)

Fi1g.5.15 Longfusi temple

F1g.5.16 Longfusi (temple) Street, (top), Longfusi temple with its surroundings in
1750, (bottom) photo in 1930’s

Fig.6.1 The urban solid at 1¥ to 10™ lanes, Dongsi neighbourhood

Fig.6.2 Urban solids type 3 and 4

F1g.6.3 Series of voids Iin urban courtyard patterns: lane 8

Fig.6.4 The ideal plot pattern: drawn based on the existing urban structure
between lane3 and lane 4 (scale: 1:3000)

F19.6.5 Population densities, 1917-18

Fig.6.6 A Peking household, Peking official (1872) seated in his garden courtyard
Fig.6.7 Two-story buildings

Fig.6.8 Flush gable roof

Fig.6.9 The overhang gable roof (rolling type) from the service courtyard buildings
of Fuwangfu mansion

Fig.6.10 The gable and hip roof type of Fuwangfu mansion

Fig.6.11 The pyramid roof type, lane 10

Fig.6.12 The scale of the buildings (bay)

Fig.6.13 Beijing street scene with shops.

Fig.6.14 Streets at 1 to 10" lane, Dongsi Neighbourhood

Fig. 6.15 Dongsi archways and the Dongsi Beijie (main road before 1900’s)
Fig.6.16 The hutong and minor road street proportion

Fig.6.17 The section drawings across No 39 courtyard dwellings of lane 8

Fig.6.18 The orientation of the buildings between lane 8 and 9

108

109
110

111
115
118
119
120
122
123
124

126

132
133
135

138
139
140
140
141

141
142
142
145
146
148
149
150
152
153

Xl



Fig.7.1 The case studied courtyard of 1° to 10" lane of Dongsi neighbourhood
Fig.7.2 The shape of the city, neighbourhood and the courtyard unit plan
Fig.7.3 The location of the entrance gate of the one courtyard unit

Fig.7.4 The extension of the courtyard buildings groups (not in scale)

Fig.7.5 The common buildings of a Yuanl/uo (courtyard buildings) unit

Fig.7.6 The secondary building and buildings elements,

Fig.7.7 The one courtyard buildings unit

Fig.7.8 The different types of the Yuanzi (yard), Yuanluo (courtyard) of one
courtyard unit No 71, lane 8

Fig.7.9The uses of the front Yuanzi (yard), no 71, lane 8

Fig.7.10 The courtyard of the one courtyard unit buildings

Fig.7.11 The uses of the main buildings

Fig.7.12 The different bays (wing buildings) of the one courtyard buildings unit
Fig.7.13 The uses of the back yard and buildings

Fig.7.14 The north-south section of No/71 of lane 8

Fig.7.15 The buildings arrangement of one courtyard buildings unit No/71 of lane 8
Fig.7.16 The two courtyard buildings unit

Fig.7.17 The link route

Fig.7.18 A-A section No21 of lane 2

Fig.7.19 Three unit courtyard buildings group plan

Fig.7.20 The plan of No 111 of lane 8

Fig.7.21 The connection moon gate between two courtyard units

Fig.7.22 The plan of No 51&53 of lane 6

Fig.7.23 The buildings scales, No 111 of lane 8

Fig.7.24 The buildings of No 51&53 of lane 6

Fig.7.25 Fuwangfu mansion buildings group

Fig.7.26 Four courtyard unit Fuwang fu Mansion

Fig.7.27 Fuwang Fu (Fuwang mansion)

Fig.7.28 The left er fang (ear building and the court) for the main building
Fig.7.29 The landscape of no 51-53 of lane 6

Fig.7.30 The landscape of no 71 of lane 8
Fig.7.31 The entrance building to FuwangFu buildings groups: seven bay buildings

Fig. 7.32 The entrance gate of one formal courtyard unit

162
163

164
166
169
170
175

176
177
178
179
180
181

181

182
185
186
187
189
190
190
191

192
192
193
194
195
197
199
200
202
203

X111



Fig. 7.33 The entrance of the two courtyard unit

Fig. 7.34 The entrance gate of three courtyard building unit

Fig.7.35 The secondary building and building elements, based on no71, lane 8
Fig.7.36 The screen wall of different courtyard buildings groups

Fig.7.37 The screen wall

Fig.7.38 The decoration gate, no 71 of lane 8

Fig.7.39 The location and use of the decorative gate

Fig.7.40 The screen (black colour)

Fig.7.41 The verandah, no 71 of lane 8

Fig.7.42 The er (ear) room

Fig.7.43 The arrangement of the service yard and buildings, Nos 51&53, lane 6
Fig.7.44 The colourful entrance gate of the courtyard building groups

Fig.7.45 The yellow colour on the hip of the roof of Fuwang Fu mansion
Fig.7.46 The colour of no 71, lane 8

Fig.7.47 The colour of Fuwang Fu mansion

Fig.7.48 The Chinese painting

Fig.7.49 The arrangement of the courtyard unit

Fig.8.1 The structure system of an ordinary Chinese building

F19.8.2 The timber system, no 71 of lane 8

F1g.8.3 Use of bricks

F19.8.4 The cavity wall system

Fig.8.5 The sculptured tiles of No 111 of lane 8 and the sculptureD tiles of
Fuwangfu Mansion

Fi1g.8.6 The paving materials in the yard and courtyard

Fig.8.7 The DouGong system, from the second main building of Fuwangfu
Mansion

Fig.8.8 The 11 grade of ‘cai” with the one doukou in width and two doukou in depth
Fig.8.9 The column (based on the second main building of Fuwangfu mansion)
Fig.8.10 The transformation from 3 bay space to open space

Fig.8. 11 The space unit of the buildings from the survey area

Fig.8. 12 Buildings scale and the social status

Fig.8.13 The er ‘ear’ buildings (right side) and the main buildings (left side)
Fig.8.14 The flush gable roof

203

205
206

207
208
208
210
210
211
212
213
214
214
216
217
218
220

223
224
225
226

227
227

229
230
230
231
232
233
235
237

X1V



Fig.8.15 the structure details based on No 71 of lane 8

Fig.8.16 The roof structure, No 71 of lane 8

Fig.8.17 The section of the main building, no 21, lane 2

F1g.8.18 The eaves, No 71, lane 8

Fig.8.19 The building enclosure walls

Fig.8.20 The windows of the ordinary buildings

Fig.8.21 The windows of the Fuwangfu mansion

Fig.8.22 The window grilles or lattice work

Fig.8.23 The entrance door of Fuwangfu mansion

Fig. 8.24 The entrance door

F1g.8.25 The entrance door for the ordinary courtyard buildings

F1g.8.26 Interior door

Fi1g.8.27 A standard section of type one (based on No 39, lane 8)

Fi1g.8.28 A standard section of type two, three and five (based on No 71, lane 8)
Fig.8.29 A standard section of type two, three and four (based on No 21, lane 2)
F1g.8.30 Microclimate type one

F1g9.8.31 Microclimate two

F19.8.32 microclimate three

Fig.8.33 Microclimate four

Fig.8.34 Microclimate five

F1g.8.35 The winter sun to different type of the courtyard, yard and the buildings
Fig.8.36 The natural ventilation of the courtyard buildings group (No 71, lane 8)
F1g.8.37 The landscape inside the courtyard

F1g.8.38 The curved roof and the block building with the same height

Fig.8.39 The curved roof and the control of the sunlight

Fig.8.40 The maximum opening of the main buildings

Fig.8.41 The curtains and potted plantings (east wing building, no 71, lane 8)
Fig.8.42 The ventilation from the south during the summer

Fig.8.43 The cold wind from the north during the winter

Fig.8.44 The natural ventilation which created by the sunlight

Fig.8.45 The two stories back buildings of Fuwang fu mansion

Fig.8.46 Rear aisle

Fig.8.47 The aisle for ventilation (no/1, lane8)

Fig.8.48 The section drawings through the wing buildings of fuwangfu mansion

238

238
239

240

241

242
243
244
245
246
246
246
249
250
251

252
253
253
254
254
257
258
259
260
260
261

261

262
262
263
263
264
264
265

XV



Fig.9.1 1% through 10" lane, Dongsi neighbourhood

Fig.9.2 The courtyard neighbourhood transformation stuides
Fig.9.3 The new buildings from different cultures in lane 8

Fig.9.4 A heavily transformed courtyard buildings located at lane 8
Fig.9.5 The transformation of the periphery area

F19.9.6 Longfusi temple

Fig.9.7 The street community of lane 8

Fig.9.8 Uses, based on the IPPR survey from 3™ to 8" lanes, Dongsi, 2003
Fig.9.9 The local shops

Fi1g.9.10 The lane three morning market

Fig.9.11 The transformation of the buildings

F1g.9.12 The spatial transformation, No 21, lane 2

Fi1g.9.13 The extension of No 129, lane 8

Fig.9.14 The extension of the courtyard buildings (No21, lane2)
Fig.9.15 The transforamtion of nos 51&53, lane 6

Fig.9.16 The transformation of the Fuwangfu mansion

Fig.9.17 Transformation of the veranda into an enclosed living space in No 111 of
lane 8

Fig.9.18 The transformed front buildings

Fig.9.19 One courtyard unit: No 129, lane 8

Fig.9.20 Two courtyard unit: No 21 of lane 2

Fig.9.21 Open up the front elevation, Nos 51&53, lane 8

267
268

269
271
272
274
275
278
279
280
281
282
284
285
286
287

288
289
290
291
292

XVI]



List of tables:

Table 3.1 Research methodology for two phase research >3
Table 3.2 Theoretical background for different level of the studies o8
Table.4.1 Five elements and the physical phenomena 85
Table 7.1 The case studied courtyard of 1% to 10" lanes of Dongsi neighbourhood 162
Table: 7.2 Entrance gate characteristics 201
Table 8.1 The shape of the main buildings by Jian(bay) and Jia (purlin) space unit 234
Table 8.2 The aspect solar shadow index of different type of the micro-climate unit 2595
Table 8.3 The aspect ratio of different type of the micro-climate unit 257
277

Table 9.1 The uses survey of 3" to 8" lanes, Dongsi neighbourhood

XVII



XVIII



Chapter 1 Introduction

Part one: Introduction, research methodology and theoretical

background

Chapter 1: Introduction

1.1 Origins of the research

Currently, hundreds of millions of people in China still live in a substandard living
environment, particularly in urban areas, and most of the urban housing in China is
overcrowded, poorly equipped and in a very bad condition. The typical urban household
In China has 6.84sgm of living space per person, and over 30 percent of all urban
households have less than 4sqm per person (World Bank, 1992). Crowded and
substandard housing schemes have emerged in most of the major cities across China.
In particularl, following the boost of the Chinese economy over the last twenty years,
massive housing construction has been carried out to cope with the housing shortage
problem. New massive high rise blocks have been built in every city. These tall buildings
are mostly more than 20 storeys and located in large open spaces, mixed with some
low-rise housing and surrounded by wide open streets, ‘in a community for about 20,
000, there are few people to be seen, no children in the fields or street, no shoppers, no
causal strollers, few signs of life... the new Beijing is a parody of American and Russian
urban ideals of the 1960s: all buildings and motorways. The place is suffering not so
much from paradigm shift (whereby general cultural values leap towards a new and
creative consensus) but paradigm slip’ (Rapanos, 2002: 215). Meanwhile, the historical
neighbourhood in the inner city of Beijing, like other traditional cities, is overcrowded and
badly degraded; most of these traditional neighbourhoods have experienced a dramatic
transformation over the last fifty years, the good quality of courtyard dwellings has been
transformed into overcrowded, substandard living compounds, particularly after the 1976
earthquake, therefore offering poor quality accommodation. As we can see, the newly
built high rise buildings and the transformed traditional living quarters have all somehow

failed to provide comfortable, affordable and sustainable urban living.

Following the development of the Chinese economy and the process of urbanization, the

urban population in China in 2003 was 40.5 percent of the whole population, and it will
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reach 50% in 2015 (Guojia Tongjiju, 2004). Meanwhile, ‘it is estimated by the United
Nations that by the year 2015 the overall urban population will be 54.4 percent, while in
more industrialized countries it will amount to 81.6 percent’ (UNDP 1999). Therefore,
more and more people will move into cities, more and more residential buildings will be
constructed, more and more energy will be used, and the new development will create
huge pressure on the natural and social cultural resources in China and even the world.

Therefore, a sustainable solution to development is desperately needed to cope with this

Chinese urban living transition.

1.2 Housing solutions in Beijing: from 1949 to present

The search for a solution that can help to achieve comfortable urban living in Beijing has
not ceased since the new country emerged in 1949. In early 1956, a report from the
authorities revealed that ‘most of the housing stock remained in the private sector in
many cities in 1985, for example, 53.9% in Beijing... on the other hand, the majority of
the working class lived in overcrowded or substandard conditions. Housing shortage and
overcrowding were still the major problem which caused government concern’ (Zhang,
1997:437-438). Therefore, the dominant character of the housing policy during this
period was to provide dwellings for the working class who lived in the substandard urban
slums. Following the socialist transformation in the 1950s, in Beijing, most of the existing
private traditional courtyard buildings groups were divided into smaller units to hold the

working class, and this approach worked well to meet the demands of the society.

From the mid 1950s to 1970s, most of the newly constructed housing schemes broadly
borrowed the socialist design principles because of the influence from the former Soviet
Union. Therefore, the north-south oriented low rise apartment buildings which linked up
in parallel rows are one of the most important construction styles for housing; in such
buildings only the detailing around window frames and doorways have traditional

Chinese features. A lack of Chinese identity is the main character of this period of

housing construction (Fig.1.1: a).
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a:The former _Svet Union uiing 1950-1 970

c:The modern high rise buildings 1990-
Fig. 1.1 A skyline view of Chaoyangmen nei dajie, Beijing
Souroe:httg://grai_l.cs.washingtgr_l_.edu/projects/of_fj_@/dewgy/china/ghotos/beij_ing/city/skylineS.jpg
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In the following 20 years, the borrowing of fragments of traditional Chinese architecture
emerged as one of the major construction approaches, a mixture of traditional Chinese
architecture as the ‘head’ and the modern architecture ‘body’ is characteristic of this
period’s construction (Fig.1.1: b), but the ‘pagoda hats do nothing to make clumsy
buildings either more graceful or more Chinese’ (Davey, 1999:15). From the late 19th
century following the Chinese open policy, international architectural styles were broadly
adopted for most of the new projects, the high density and high rise superblock
neighbourhood was constructed in Beijing, and most of these super-blocks consisted of
clusters of mainly high-rise housing (Fig.1.1: c), with a north-south orientation. ‘In Beijing,
newspaper reports on the completion of inner-city redeployment projects are always
entitled Xigianxinqu, which means ‘original residents happily moving back to newly
redeveloped apartment’. Moving from dilapidated courtyard houses to newly
redeveloped apartment buildings, the residents’ physical living conditions were certainly
improved dramatically (Fang, 2006:672). For this approach, most of the new
constructions in the inner city of Beijing are based on the demolition of the traditional
neighbourhood and the residents ‘usually also remarked on the loss of closeness to

friends and family, and of familiar surroundings’ (Fig.1.2) (Rapanos, 2002:215).
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Generally, housing architecture in Beljing has experienced dramatic development in the

past 50 years, and many solutions and architectural elements have been brought into
the construction site (Fig.1.1). Everything from the entirely new planned cities to a small

living compound is new and also in pieces and the city has been cut off from its own rich
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social-cultural history and the specific built environment, the relatively comfortable living
environment has to rely on an autonomous mechanical system. Furthermore, the
residents of the newly constructed high-rise buildings are isolated from each other and
also lack the social cultural context. Taken as a whole, none of the above solutions have
successfully helped to achieve a socially, culturally and environmentally sustainable
living environment in Beijing in the past 50 years. Meanwhile, in Beijing the good quality
of the traditional urban courtyard living environment emerged and continued to develop
for more than six hundred years after it was founded as the capital city in 14" century.
Our ancestors survived, and ‘often lived comfortably, for centuries under the same
climatic conditions in dwellings of traditional design. They were able to do so because
they made use of the energy available locally in the environment’ (Shearer, 1986: xv).
Meanwhile, these vernacular and traditional design strategies always grow in response
to the actual need, fit into the local climate, geography, socio-culture and economic
environment, designed by people who knew no more than their native feeling. Therefore,
an exploration of the design values of this traditional courtyard environment will possibly
provide a new ecological solution to cope with the current socio-cultural and

environmental crisis in Beljing.
1.3 The definition of ecological architecture solutions

The terms ‘ecological’, ‘sustainable’, ‘green’, ‘place-making’, and ‘vernacular ‘are often
used to label environmentally responsive architecture. The meaning of each term and
the values and approaches implicit within them depends almost entirely on who is
speaking. Of concern to this study is the vagueness and ambiguity of the word
‘ecological’ which makes the term ‘ecological architecture’ equally vague and ambiguous.
Therefore a criterion should be identified for a better understanding of different

approaches of ecological solutions in architecture.

‘Ecology’ itself is easy enough to understand, ‘the term 'ecology’ derives from the ancient
Greek words oikos and /logos, and means 'the science of the habitat'. It was used by
Haeckel in 1873, and then subsequently by biological scientists, to refer to the
interrelations between organisms and their immediate environment’ (Oliver, 1997: 31).
The rise of environmental consciousness since 1970s has led to the creation of the

term ’'sustainable development’ (Mazmanian & Kraft, 2002). At the same time Arne
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Naess, the Norwegian philosopher, argued that Western philosophy traditionally
separated out humans from the natural world and suggests that the new environmental
concern recognised the inter-relationship between the two (Naess, 1989). Naess further
separated the environmental movement into two key strands, ‘shallow environmentalism’
which was concerned with human welfare related to the exhaustion of natural resources,
and ‘deep environmentalism’ which fundamentally questioned human relationships with
the natural world (as will be discussed in section 1.3.2.1). This strand of
environmentalism has much in common with traditional Daoist philosophy. It may have
been new, to Western consciousness, but actually reflected very old ways of thinking
practiced in China which followed the philosophy of Daoism. In the West the new
environmental thinking has had just decades of development rather than centuries. "The
green movement which began to emerge in the mid 1980s may be characterized as a
radicalized variant of the ecological sensibility of the 1960s, being more assertive on
political issues such as industrial pollution’ (Steele, 2003:8). Today three key strands of

sustainability have emerged from the growing concern for environmental issues:

e Natural: emphasising the ‘ light touch’/follow natural rules approach, working with

natural materials etc (Buckminster Fuller's geodesic dome and Ken Yeang's

bioclimatic skyscrapers )

e Cultural: emphasising distinct and meaningful genius loci (the courtyard from
Liangyong Wu in China and Charles Correa in India)

e Technical: emphasising technical innovation to cope with the environmental

problems (Norman Foster and Richard Rogers'’s high technology buildings)

Within the three overarching approaches of natural, social and technical sustainability,
however, there are many individual and complex approaches, often reflecting the
researcher's own background. Sim Van der Ryn and Stuart Cowan (19995) define
ecological architecture as any form of design that minimizes an environmentally
destructive impact by integrating itself with the living process. Susan Maxman (1993)
argues that ‘sustainable architecture isn't a prescription. It's an approach, an attitude. It
shouldn’'t really have a label. It should just be architecture’. Furthermore, some
researchers have started to define and summarize the fragmented pieces of ecological
principles in different disciplines. Yosef Jabareen (2004) presents a knowledge map of

the fragmented and multidisciplinary literature on sustainable development. Seven
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metaphors have been provided from the contemporary sustainable literature. Each
metaphor represents a specific domain in this map:

o the metaphor of ethical paradox signifies the ethical domain;

o the material domain is represented through the metaphor of natural capital;

o the social domain through the metaphor of fairness;

e the spatial domain through the eco-form metaphor;

o the political domain through the global discourse metaphor;

e the management domain through the integrative management metaphor;

e the visionary domain through the utopian metaphor;
Jabareen's studies are a multidisciplinary literature review of sustainable development,
and the strength of this approach lies with its comprehensive representation of the
complex sustainable development of the world. However, it is still very difficult to develop
this approach within the context of the built environment. Guy and Farmer (2000, 2001)
step closer to the field of architecture and provide another vision of the knowledge map
on contemporary ecological architecture design. They identified six alternative logics of
ecological design that have their roots In concepts of the environment. The six

competing logics of sustainable architecture are:
e eco-technic; technology finds the solution for sustainable living
e eco-centric: nature knows best how to achieve ecological development
e eco-aesthetic; use of natural materials with little human modification
e eco-cultural; local ecology is central to developing a sense of place
e eco-medical; ‘natural’ buildings are healthier, less stressful etc

e eco-social; reconciliation of individual and community in socially cohesive manner
through non-hierarchical and participatory communities.

Each competing concept of ecological architecture has an accompanying set of ideas,

concepts and categorisations that are produced, reproduced and transformed into the

resultant buildings.

These classifications are very helpful in understanding current trends in the built
environment, but as criteria for the classification of architecture, they do not have
universal acceptance and some terms contained within them are open to wide
interpretation. Therefore, the aim of the following sections is to examine, deconstruct,

and extract key principles from some of the multiplicity of texts which underpin ecological
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consciousness in architecture, then identify them according to the principles that human
ecology is always concerned about, i.e., the relationship between man made space and
nature, which can also be explained as how man made architecture responds to the
local environment. Drawing on existing studies, three categorisations have been drawn
up which are pertinent to this study and deserve detailed examination. They have been
categorised as:

e Eco-centric architecture (man imitates nature)

o Eco-technical architecture (high technology solutions seeking to minimize use of

nature resources)
e Eco-vernacular tradition (man works with nature and responds to locality — deep

ecology approaches).

1.3.1 Eco-centric architecture solution and the Eco-technical architecture solution

Currently, the most popular and most practical approaches in ecological urban
architecture are the eco-centric architecture solution (practised by Ken Yeang) and the
eco-technical architecture solution (practised by Michael Hopkins, Nicholas Grimshaw,
Norman Foster, Richard Rogers and so on). Therefore, the principles and practical
examples of these two approaches should be brought in and discussed for comparison

with the following vernacular/traditional architecture solution.
1.3.1.1 Eco-centric architecture solutions

For the eco-centric architecture solution, nature is the best technology that has already
been at work for millions of years on a micro and macro scale. To look at the way nature
designs and works is to unlock a most useful direction in order to get better ecological
development. Malcolm Wells (1981) asks if building design can be based on life
principles, in imitation of nature. It creates pure air and pure water, stores rainwater,
produces its own food, creates rich soll, uses solar energy, creates silence, consumes its
own waste, maintains itself and matches nature’s pace. Buckminster Fuller steps further
and claims that what science discovers but fails to communicate to the public, is that the
technology of the universe, which we speak of comprehensively as ‘nature’, operates
only as a complex integration of exact mathematical laws that science discovers (Steiner,

2002). ‘If nature wants to make a specialist, she is very good at it, whereas she seems
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to have designed man to be a very generally adaptable creature’ (Fuller, 1970:343-390).
Todd & Todd provide their vision of eco-nature design; they interpret ecological design
principles which focus on the emerging precepts of biological design. By this term we
mean design for human settlements that incorporates principles inherent in the natural
world in order to sustain human populations over a long span of time. This design adapts
the wisdom and strategies of the natural world to human problems’ (Todd anad
Todd,1994:1). This approach has been much developed following the development of

the biotechnology.

a:Source:www.people.umass.edu
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Some experiential projects have been constructed under the principles of Fuller, such as
the geodesic dome (Fig.1.3, a), and more recently, Ken Yeang’s bioclimatic skyscrapers

have applied this approach (Fig.1.3, b). Ken Yeang has concluded that the following
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design principles are necessary for a good eco-centric design: the arrangements of the
buildings’ cores which are determined by sunpath and the provision of buffer zones, the
orientation determines the position of glazed areas, opening up the plan into clusters,
allowing air movement related to prevailing winds and orientation, provision of wind-wing
walls and skycourts, and the experimental use of roof aerofoils to assist airflow within the
section incorporating the stack effect, materials research, taking account of life-cycle and
time of the cladding and skin, using the vertical landscape strategies to bring biodiversity
and nature into the buildings, recycling of rainwater, and so on (Yeang, 1996; 1999;
2002; 2004). Generally, this approach has taken into account the environmental crisis
that has been created by human activities, and therefore tries to protect our ecosystem
through an environmentally friendly design. However, as the above studies indicated
(Yeang's eco-centric design principles), the eco-centric design principles are mainly
determined by the rational scientific analysis of the impact of the climate on the buildings,
and the buildings then respond to the local built environment in a natural way, like all
other life on the planet. However, the ability to discover and imitate nature's rules is still
In the experimental stages, and these principles have been criticized for isolating
humans from society, and also face many criticisms such as the waste of building space,
lack of architectural aesthetics, expensive construction costs and the high cost of

sustaining the buildings, etc.
1.3.1.2 Eco-technical/high technology architecture approach

High technology is another important practical ecological architectural approach to
sustainable buildings, which has been broadly used across the world. Since the
Industrial Revolution, particularly in the present century, the twin phenomena of more
widely diffused wealth and relatively cheaper energy have resulted in a widespread
increase in energy use. The cost of maintaining a highly efficient artificial light, heating or
cooling source is one thousandth of that which a tallow candle represented 100 years
ago (Hawkes, 1996). All these greater, more affordable energy achievements of modern
technology have produced a much better physical living environment than before.
However, the rise of environmental consciousness since 1970s recognizes the existence

of environmental problems and one approach to solving them is through management of

the environment by technology.

10
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The high technology approach trusts objective analysis and rational scientific methods. A
key character of this approach is its globalizing viewpoint, and its belief that high
technology can solve all the problems of sustainability (Fig.1.3, c). It ‘represents a belief
In incremental, techno-economic change and that science and technology can provide
the solutions to environmental problems...the concerns are mainly for the universal,
global environmental problems of climate change, global warming, ozone layer depletion,
and translational pollution issues such as acid rain’ (Guy & Farmer, 2001:141-2).
Furthermore, the eco-technical approach claims to be able to cope with the ecological
crisis without affecting the power of existing economies. In this approach, capitalism and
ecology are not contradictory when brought together under the banner of sustainable
development. A high technology approach involves the holistic consideration of the
careful use and the recycling of sustainable energy and materials in a renovated
designed-system, and endeavours to reduce the impact on the natural environment.
‘Energy efficiency’ is another key issue in achieving ecological form through the design
of the building, at community and city levels. This approach currently is the most
practical method of coping with environmental problems and has been broadly practiced
by Dean Hawkes, Michael Hopkins, Nicholas Grimshaw, Norman Foster, Richard
Rogers, and also includes the work of Renzo Piano, Thomas Herzog and so on.
However, this approach is gaining more and more critics for its belief that technology can
solve all the environmental problems, that man can dominate nature, the expensive

construction cost, the isolation of people from society, and so on.

1.3.1.3 Summary

To explore how nature works and employ biotechnology is the main concern of the eco-
centric architecture solution (learn the way nature works and then apply these rules to
buildings). The eco-technical approach emphasises the dominant role of technological
innovations (man dominates nature and also energy efficiency). These two approaches
have played a great role in improving humans’ physical living quality. However, both of
these approaches have mainly relied on the development of technology, the rational and
scientific analysis of the built environment, and both of them have been criticized for
isolating people from society and lacking social-cultural and economic consideration.
Meanwhile, the high cost of constructing and sustaining such buildings has also been

broadly criticized. High technology has also been criticized for ignoring the geographical

11
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differences across the world. Furthermore, neither of these approaches has built a
bridge that can firmly link the past and the future, nature and architecture, theoryl and
practice. Therefore, a new way of reflective thinking about the relationship between man

and nature and how to improve it in an ecological way should be further explored.

1.3.2 Deep ecology philosophy in architecture solution and its relationship to

Chinese Daoism

‘We feel our world in crisis, we walk around and sense an emptiness in our way of living

and the course which we follow’ (Naess, 1989:20)

As Introduced in section 1.3, one of the most influential thinkers on approaches In
ecology, Arne Naess, separated out what he termed ‘shallow ecology’, or put simply how
humans cope with dwindling natural resources from deep ecological thinking which
requires a much more fundamental transformation in the way in which we understand
the world and our place within natural systems. lan L.McHarge in his ‘Design with nature’,
refused the simplicity of separation between man and nature, and recommended a
potential harmony of man-nature, and to achieve it, believed man must design with
nature (1971). As the above studies suggested, these ecological consciousnesses from
the past or the contemporary deep ecology are in sharp contrast with the dominant worid
view of a high technology approach which fundamentally isolates humans from the rest
of nature. ‘For thousands of years, Western culture has become increasingly obsessed
with the idea of dominance: with dominance of humans over non-human Nature’ (Devall
& Sessions, 1985:66).

‘Deep ecology therefore goes beyond a limited, piecemeal, shaliow approach to
environmental problems and attempts to articulate a comprehensive religious and
philosophical worldview. The foundations of deep ecology are the basic intuitions and
experiencing of ourselves and nature which comprise ecological consciousness’ (Devall
& Sessions, 1985: 65). The core principles of deep ecology are mainly to promote a
harmonious relationship between man and nature, and among people. ‘Deep ecology is
not concerned with developing an axiology, a theory of value of the non-human world. Its
discussion of intrinsic values is primarily phenomenological rather than moral or

prescriptive’ (Elizabeth, 1996:95). However, deep ecological principles are nothing new,

12
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they derive from the people and start to seek ‘a basis for philosophy, religion, cosmology,
and conservation practices that can be applied to our own society’ (Devall & Sessions,
1995:96). The contemporary deep ecology theorists see themselves as borrowing the
‘ancient truth’ of pre-industrial, non-urban, and pre-capitalist societies for their future
primitivism. Sessions (1981) introduces a long list of influences to deep ecology from
around the world: Christian Franciscanism, Taoism, Buddhism, hunter-gatherer tribal

religions and so on.

In China, Daoism is one of the key influential philosophies first developed around 2,500
years ago (for a full explanation see Chapter X Section X). Taoists follow the art of
wuwel (non-doing) both for nature and humans, which is to let nature take its course and
it regards man as one part of nature. For example, one should allow a river to flow
towards the sea unimpeded; this approach would not sanction the erection of a dam that
would interfere with its natural flow. Peter Marshall, in his history of ecological thinking
argues that Daoism ‘provides the philosophical foundations for a genuinely ecological
society and a way to resolve the ancient antagonism between humanity and nature
which continues to bedevil the world’ (1992: 23). Daoism starts as a combination of
psychology and philosophical thinking of the relation between ‘man and nature’ and then
evolves into a religious faith which practices ‘inner calm’, ‘harmony with nature’,
‘following the rules of nature’ and ‘non-doing’ principles. The ancient Chinese also
sought order and harmony through natural phenomena, and took this to be the ideal
relationship for humans. Furthermore, this relationship is not static but always
transforming. ‘Early Chinese thinkers were also extremely impressed by the recurrences
and cyclical movements which they observed in Nature — the four seasons, the phases
of the moon, the paths of the planets, the return of comets, the cycle of birth, maturity,
decay and death In all things living’ (Needham, 2004:911). Following the course of
nature, working in harmony with nature and furthermore pursuing a harmonious
relationship between man and nature, and among people are the main principles of the

Daoism.

Generally, the basic principles of deep ecology, in contrast with the principles of the

approaches of eco nature and high technology can be concluded as follows:

13
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» In contrast with the eco-centric approach of man following nature’s working rules
and high technology’s man dominating the relationship with nature, deep ecology
promotes a harmonious work relationship between man and nature. ‘The equal
right to live and blossom is an intuitively clear and obvious value axiom. Its
restriction to humans is an anthropocentrism with detrimental effects upon the life
quality of humans themselves. This quality depends In part upon the deep
pleasure and satisfaction we received from close partnership with other forms of
life’ (Naess & Rothenberg, 1989:28). This view of deep ecology of nature is also
the Daoist view of nature; humans belong to nature and function as one element
Inside nature and should also work in harmony with nature.

» Deep ecology also respects the richness and diversity of nature and decreases
the interference with the non-human world. ‘The flourishing of human life and
cultures Is compatible with a substantial decrease of the human population. The
flourishing of non-human life requires such a decrease’ (Naess & Rothenberg,
1989:29). This principle also indicates that the man-made built environment
should have minimum influence on the natural environment.

» A social cultural context has been brought into consideration in the philosophy of
deep ecology, rather than isolated from society, as eco nature and high
technology do, which suggests a mixed community. For a community, decisions
In areas which affect all the members are taken through direct communication.

» The ideological change is that deep ecology appreciates life quality rather than
the high standard of life.

From this part of the studies, one of the fundamental problems which has caused the
current environmental crisis is the view of the relationship between man and nature, one
which believes that ‘technology can solve all of our problems’ (Ferkiss, 1993:173) and
also that ‘man dominates nature’, and so on. Today, humans emerge as potentially the
most destructive force in nature and its greatest exploiter; the attitude towards people
and nature that man holds is essential for the development of an ecological approach. A
deep ecology view point is a radical departure from current thinking yet may provide the
most efficacious basis for any sustainable architecture design solutions. In relation to the
practices of deep ecology in architecture, the most well-known figures in deep ecology-
such as Warwick Fox (1990), Arne Naess (1989),and Bill Devall & George
Sessions(1985) all find it difficult to directly transfer the deep ecological philosophy into
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architectural practise because of the ethical, political and social limits of the deep
ecology principles. Deep ecology principles, therefore, mainly provide the guidelines and
principles for the further practice of sustainable architecture, however, the continuous
influence from ‘deep ecology now plainly extends beyond the philosophical analysis of
nature’ (Luke, 2002: 179).

1.3.2.1 Vernacular/traditional architectural approaches

‘The deceptively simple form of the traditional houses implicitly embodied an intimate
knowledge of the locality and its potential for sustainable life’ (Cofaigh, et al., 1996:2). In
Guy and Farmers (2001) studies, the influence of traditional architecture is
acknowledged as a part of a specific approach (eco-cultural logic) that emphasizes the
adoption of local and bioregional physical and cultural characteristics. ‘Respect for local
traditions in materials and design, not only did they arise from practical experience over
the centuries of what works well in the area, it was respect of the past generation of
designers that created the harmony which is now so admired in our towns and villages’
(Fox and Murrell, 1989: 39-43). Papanek further interprets the advantages of vernacular
architecture as follows; ‘previous ages possessed one great advantage: a precise moral
aim that gave meaning and direction to all planning and design. Classical antiquity
sought a sense of harmony and balance, the medieval was mystic fulfilment, the
Renaissance strove for an elegance of proportions and more recent times for
enlightened humanism. Builders knew precisely what they wanted” (1995:105).
Therefore, ‘the knowledge of an appropriate climatic response was implicit in many
traditional ways for building and living. Today, this knowledge no longer automatically

forms part of the architect’s repertoire: it must be relearned’ (Cofaigh, et al., 1996:9)

Meanwhile, China, from the Neolithic (New Stone Age) culture to the 21st century,
represents the most significant achievements of the world's longest continuous
civilization which suggests the country itself is a sustainable nation within nature, social-
cultural and economic contexts. The Chinese architecture system has continuously
developed over thousands of years, following the deep ecology philosophy of Daoism. In
the process of its development, superior architectural techniques and artistic design
were combined to make a unique Chinese architectural style. Therefore a deceptively

simple form of the traditional courtyard dwellings, for example, implicitly embodies an

135




Chapter 1 Introduction

intimate knowledge of the locality and its potential for ecological life. ‘A deep look Into

history helps us to come to terms with the present and motivates us toward the future’
(Wu, 2000:9).

The traditional courtyard buildings have been the main building type in Beijing and many
other Chinese cities for more than a thousand years. As houses are grouped together,
the logic of their bioclimatic design might be compromised; yet often in traditional forms
there i1s a metamorphosis, to turn limitations into advantages, so that the ensemble of
buildings becomes more than the sum of their parts. Moreover, courtyard buildings were
not only used as ordinary dwellings but palaces of the imperial family, religious buildings
and so on,; they were also broadly and continuously used across many areas in China.
So far, very few of studies have investigated how the Chinese traditional courtyard
dwellings respond to the local built environment, particularly in the urban area of Beijing.
However, across the world, Correa in India has interpreted the vernacular architecture as
follows: ‘If we look at all the major concerns of humanists and environmentalists today;
balanced eco-systems, recycling of products, people’s participation, appropriate life-
styles, indigenous technology, etc we find the people of Asia already have it all' (Correa,
1987:172). The vernacular approach towards the traditional living environment has been
broadly studied across the world, such as Wu in China, Correa in India, Fathy in Egypt,
Oliver in UK, Reynolds and Knapp in America and so forth. They have all tried to
uncover the vernacular/traditional design values from the traditional living environment
(see Chapter 2 literature review on traditional courtyard buildings environment studies).
Therefore, during the period of uncertainty following the decline in confidence in the eco
nature approach and also the high technology approach, a vernacular approach which
has followed the deep ecology thinking is timeless in the very best sense of the word. It
provides identity, simplicity, harmony and balance, honesty, and is native, community-

oriented and low cost to the architectural construction.

1.3.3 Summary

‘Eco-architecture sees buildings as part of the large ecology of the planet and the
buildings as part of the larger ecology of the planet and the building as part of a living
habitat’ (Roaf et al.,2001:1). This contrasts with the more common notions of many

architects, who see a building as a work of art, machine or product. For this study,
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different approaches of ecological architecture solutions have been identified, and the
keyword in ecological architecture is ‘integrate’ (Yeang, 2006). Therefore, it must be
clear that the vernacular/traditional approach is just one of the options for the ecologicat
architecture design. According to the relationship between man and nature, there are
also the eco-nature and high technology architecture design solutions. However,
ecological development requires not just the innovation of high technology and an
exploration of how nature works, but more importantly the new ways of thinking about
the relationship between man and nature, the physical, environmental, social-cultural

and economic goals and how to achieve them in a sustainable way.

In Beljing, many solutions have been tried over the past fifty years, and currently the city
not only faces housing shortage problems but also an environmental and socio-cultural
crisis. A new solution emphasising the local social culture, natural environment and also
economic contexts is desperately needed to cope with this crisis. A major characteristic
of this new thinking of the ecological movement is holism: the belief that things are
iInterconnected, that each problem is part of a larger one, and that solutions to problems
In one area can create problems for someone else to solve in another (Fowles, 2000).
And this interconnection Is also the main character of the basic concept of ‘ecology’,
therefore, the author uses the term ecological architecture (vernacular /traditional
approach) to describe an ecological solution that originate from China’'s own living

contexts.

1.4 Limitations and constraints of the research

This research, like many other studies on the traditional living environment, has

encountered limitations and constraints in the following major aspects:

1) On the urban neighbourhood level, there is a lack of sufficient physical evidence
or data on historical buildings, mainly because some of the important buildings
such as the Dongsi archways, and temples were demolished before 1960s (see
Chapter 5 on place studies and Chapter 6 on morphology studies).

2) The social culture context was tragically destroyed during the Chinese cultural

revolution in 1960s, and this part of the studies has to rely on the archives,
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documentaries, novels, travel books, newspapers, and the elders’ memories of
the neighbourhood (see Chapter 5 on place studies).

3) The historical maps of the neighbourhood, like many other traditional drawings
on Chinese traditional buildings, are not in the right proportion because of the
method of traditional Chinese representation (see Chapter 6 on morphology
studies).

4) The transformation also means these studies lack some important physical
evidence of the buildings’ elements, such as the decorated entrance gate,
external screen walls, gardens and so on (see Chapter 6 on morphology studies,
Chapter 7 on social culture values studies).

5) On the courtyard buildings level, the buildings have been kept in a relatively
good condition. But very little physical survey work has been done to the
buildings except for a brief single line plan survey from IPPR design institute on
the conversation work in 2003. Furthermore, it is impossible to carry out all the
physical survey on some of the large scale buildings and the groups of courtyard
buildings because of the time and cost limitations of the field work (see Chapter
8 on architectural economics and environmental value studies). Therefore, the
theoretical background studies on Chinese traditional architecture in Chapter 4
will be very important in helping to get the information through the building

regulations.

1.5 The scope of the study

Issues of ecological urban dwelling design in China, as well as many other areas, are
extremely broad and wide-ranging. The main objective of this research is to explore the
ecological design values of the traditional urban courtyard environment in Beijing. This
study was conducted acknowledging the roles of the physical environment, social cuiture
and also architectural economics (design aspect) that have influenced the evolution of
the courtyard house. Therefore, the choice of the city of Beijing, focusing on the two

levels of study, will help to achieve the main objectives of this research.
Beijing has been chosen because: (1) Beljing represents the Chinese traditional capital

cities which follow the ideal imperial city planning principles from Zhouli (zhou rituals, in

770-475BC, see also Chapter 4). (2) Twenty five historical neighbourhoods in Beijing

18




Chapter 1 Introduction

with similar conditions have been classified as conservation areas, which helps to
achieve a better external validation. (3)The urban courtyard dwellings in Beijing have
developed over six hundred years, so the mature design principles and techniques will
help to improve the validity of this research. (4) Various types of courtyard dwellings in
Beijing could provide good examples of the different physical environments, social-
culture and economic situation. (5) The traditional courtyard and the urban context are
under threat of demolition to make way for new development. (6) Beljing Is, like other
cities in China, under pressure of a natural, social-cultural and economic crisis. (7) The
studies of the traditional values of the courtyard buildings’ neighbourhood also has

implications for the conservation work on the neighbourhood.

Furthermore, the thesis deals with a holistic ecological approach to design, so this
research will therefore mainly focus on the field which encompasses many areas, from
urban neighbourhood to different courtyard buildings, from macro space to micro space.
However, this does not mean the whole research will be isolated from the city context or
the building components; the city and building components context will be brought in as
needed. Therefore, one of the strengths of this study is to attempt to relate the urban
neighbourhoods and building groups and further put them into a wider context which
includes the city and building elements, in the appropriate place. In relation to the choice
of scale, the research theories and methodologies can be categorized into two camps:

1. Design theory and strategies based on scale (urban neighbourhood)

2. Design strategies and techniques based on scale (building groups)
Finally, the study will concentrate on the relationship between the ecological (response
to environment) values and two levels of architectural studies (buildings and
neighbourhood). This is also due to my own personal architectural and urban design
background and preference for design theories and practical issues. To study the
ecological design values of the traditional urban courtyard environment is the main aim
of this research. That is, to take the existing experience and knowledge which has so far
been applied in bits and pieces and the knowledge from the case studies of urban
traditional courtyard dwellings in Beijing, and use these traditional design values to

provide guidance for the ecological (vernacular) approach to urban housing design.

This thesis is divided into three parts. Part one includes Chapters 1 and 2 and presents

the origin of the research and identifies the research gaps on the courtyard buildings and
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the urban environment studies in China. Part two includes Chapter 3 and Chapter 4. It
raises the research questions and also introduces the research methodology. The
theoretical background has also been provided for the following neighbourhood and
courtyard buildings studies. Part three, which includes Chapters 5, 6, 7, 8, 9 and 10
Includes the ecological value studies, analyses and conclusions of the traditional urban
courtyard dwelling environment. This part of the study has been further divided into four
sections which include the urban neighbourhood studies in Chapters 5 and 6 ( section
one), traditional courtyard dwellings studies in Chapters 7 and 8 ( section two), Chapter

9 (section three) for the transformation studies and finally the conclusions (section four).

Chapter 1 raises the issues that a practical ecological solution is desperately needed to
cope with the current and future mass construction of the urban housing in Beijing, as in
many other cities in China. Following this, different ecological approaches in the
architectural field have been studied and compared, including the eco-nature approach,
high technology approach, deep ecological approach and vernacular/traditional
approach. The studies have identified that deep ecology and the practical vernacular
approach are the main objectives of this research, after recognizing that traditional
courtyard neighbourhoods have successfully coped with the local built environment for
several centuries in Beijing. Therefore this raises the key question of the research: How
does the traditional courtyard man-made environment work with the local built
environment? Following the original research question, Chapter 2 provides a literature
review on the traditional courtyard and the urban environment studies. The courtyard
buildings’ prototypes and the primary shaping forces have been identified and analysed
first. Then, the current literature on the Chinese traditional courtyard buildings has been
studied and analyzed under the framework of ecological design. The studies on different

cultures and also modern courtyard studies have been brought in for comparison and to

identify the research gaps.

Chapter 3 follows Chapters 1 and 2 and identifies the research questions and outlines
the research methodology. The research methodology is based on the literature and
archive review, direct observation, physical measurement and focus groups. This part of
the study also provides the theoretical background for the following neighbourhood,
courtyard buildings and transformation studies. Chapter 4 explores the theoretical

background of the traditional courtyard dwellings environment in China, which includes
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the primary forces shaping Chinese traditional architecture and urban planning. Studies
of Daoism; Confucianism; Fengshui theories; Wangcheng (ideal Imperial City) planning;
the state building standard in Song Dynasty (1103) and building regulations in Qing
Dynasty (1734). It provides a theoretical foundation to explain the phenomena of the

traditional courtyard neighbourhood in Beijing within its built environment.

Chapter 5 and Chapter 6 (section 1) mainly focus on the place and morphology studies
of the neighbourhood. Chapter 5 provides a brief place study of the Dongsi
neighbourhood, which includes the historical background of traditional Beijing, physical
location studies, the historical studies of the neighbourhood, classification of the urban
elements studies and the four social culture foci studies (the archway, temples and
temples fairs, hutong and also the courtyard entrance gate). This gives a rich description,
recovery and classification of the urban social cultural contexts of the neighbourhood.
Then Chapter 6 focuses on the urban morphology, and the figure ground theory is used
to identify the basic urban patterns. The plot types, the building types, the uses, the
streets and the spatial hierarchal theories are also employed for further study and
analysis of the urban patterns and shape. The analysis of the courtyard dwellings
(section 2) mainly focuses on the social cultural, physical environmental and
architectural economic (structure design aspect) values of traditional courtyard buildings
through the plan, colour, structure and section typology studies. Chapter 7 focuses on
the social cultural values of the traditional courtyard dwellings, the vast and diverse
courtyard buildings are classified first, the typology studies which Include the plan
typology and colour typology are employed for social culture values (the sections have
been brought in at the appropriate place), and the secondary buildings are also studied
carefully for the traditional design values. Chapter 8 mainly focuses on the architectural
economic (design aspect) value studies through the structure typology studies. The
response to environmental values is studied in the section studies (plans have been
brought in at the appropriate place). Chapter 9 (section three) is of the transformation
studies of the courtyard dwellings and also the neighbourhood, which helps to identify
the primary shaping forces and also identifies the transformation cycle of the traditional
Chinese courtyard environment. This part of the study also helps to provide implications
for the conservation work in the neighbourhood. Chapter 10 (section 4) summarizes the

key ecological values from the urban neighbourhood and courtyard buildings studies,
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along with a recommendation for further studies on new urban courtyard prototypes In

the urban area of China.
1.6 Conclusion

The purpose of this study is not just to describe what happened in the past, but to
analyse it and render it intelligible and meaningful to us in the present and the future.
With ecological (vernacular/traditional approach) design, the concern of the designers is
not just the residents with courtyard buildings or communities in a neighbourhood but
also more broadly requires a deep understanding of the relationship of man and nature

and also how humans respond to nature.

Many solutions have been applied to Beljing to help to cope with the housing problems
before, but none of them have successfully solved the problem. A new way of thinking
should be generated from people’s original ideas on the relationship between nature and
mankind, which has been identified as deep ecology in previous studies. The studies
have identified the vernacular/traditional approach as the practical approach which has
followed the deep ecology principles (Daoist thinking), and have also highlighted that
very few studies have touched on the traditional courtyard buildings environment which
has existed in Beijing for several centuries and has successfully coped with the local
built environment. Therefore, this research will explore the ecological design values and
implications of the traditional urban courtyard environment in Beiljing to provide
implications for creating new urban courtyard building prototypes that can help to cope
with the current environmental, social cultural, economic request for ecological urban

housing development.
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Chapter 2: Literature review of traditional urban courtyard built

environment studies

‘Set in the middle of the universe, man needs a place of peace, seclusion, as part of the
greater, hostile, amorphous world outside, a space which, all the same, receives its share of
day and night, sun and moon, heat and cold and rain. This space, which is subservient to the
passage of the days and years and to the rules that order existence, is the ‘courtyard’ (Blaser,
1985.7).

Courtyard buildings have been constructed in many parts of the world, in varying
climates, in differing cultures and economic environments. Currently the courtyard
dwelling is still used as one of the important building types for human dwellings. The
‘courtyards serve as buildings of nearly every imaginable function. Residences are
particularly likely to be designed around courtyards, because courtyards offer both
privacy and access to nature’ (Reynolds, 2002:3). Courtyard buildings are also one of
the most important building types in the urban area which ‘group together; courtyard
houses generate a compact urban fabric with a clear separation of public and private
open spaces (Macintosh, 1973:7). Meanwhile, in China, the courtyard house is
essentially an urban dwelling type which has been widely developed in the ancient
city of Beljing as well as in many other traditional cities. An understanding of the
traditional design values of the courtyard buildings may provide an ecological design
approach for a contemporary housing. Therefore, it is important to know how the
traditional Chinese courtyard buildings have been studied. This literature review will
broadly examine the current studies of the living environment that was created by the
courtyard buildings types, and includes research papers, novels, articles, reports,
travel books, plays and operas that cover issues of the traditional urban environment
and courtyard studies of Beijing. The studies of the different cultures and modern
courtyard buildings will also be brought in at the appropriate place to compare,

identify the research gaps and also explore the potential research methodologies.

Many studies have focused on the courtyard dwellings across the world (Correa,
1987; Fathy, 1986; Macintosh, 1973; Oliver, 1997, 2003; Reynolds, 2002; Steele,
1997;) and China (Blaster, 1974, 1985; Liu, 1956; Knapp, 1989,1999, 2000; Inn,
1940, 1950; Wu, 1999; etc.). These studies try to articulate the vernacular design
values from the traditional courtyard and the urban environment studies, and some of
them have gone further and tried to provide a bridge between traditional courtyard
buildings studies and modern housing design (Correa, 1987; Fathy, 1986; Reynolds,
2002: Wu, 1999). The issues of courtyard buildings have been studied and examined

from different perspectives across the world. Correa from India points out that ‘this

23



Chapter2 Literature review

old architecture-especially the vernacular-has much to teach us as it always develops
a typology of fundamental common sense’ (Correa, 1987:172), Fathy's research
reveals how the vernacular architecture of the Arab World and neighbouring regions
not only solved the climatic problems but did so with a combination of beauty and
physical and social functionalism (Fathy, 1986). Reynolds (2002) in his studies on the
courtyard in South America and Europe recognizes that the courtyard buildings can
not only bring social and thermal satisfaction but also achieve aesthetic pleasure.
And Wu's (1999) study of the courtyard buildings and the urban pattern of traditional
Beijing has helped to develop a new prototype of the courtyard buildings for the
organic renewal inside the historical areas of Beljing. Why does the traditional form of
the courtyard still arouse so much interest? Why have courtyard buildings and their
built environment been studied so broadly across the world? How have courtyards

been studied? In general, the aims of this literature review will be to:

1) ldentify the prototypes and the primary shaping forces of the courtyard
buildings

2) Classify the main studies and writings on the traditional urban neighbourhood
and courtyard dwellings built environment studies that concern ecological
values (vernacular/traditional approach) in China.

3) Bring in similar studies on the courtyard building from contemporary and
different cultures on ecological topics at the appropriate place for
international comparison and identification of the research gaps of the
Chinese courtyard studies.

4) I|dentify the key research methodology of the traditional Chinese courtyard

buildings and urban environment studies.

However, this research is unlike many previous studies that mainly focus on
providing conservation guidelines for the traditional urban living quarters. This study
will seek to understand the design values of the traditional courtyard built
environment and use them as one of the potential ecological solutions
(vernacular/traditional approach, see also Chapter 1) to cope with the current
housing and environmental crisis in Beijing. Therefore, this literature review will focus

on the way traditional built environment has been studied in China as well as many

other studies from different cultures.

2.1 The primary shaping forces and courtyard prototypes
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‘Nature forces people to build a suitable environment, and thus, to search for certain
objects in the environment. To make use of these objects, people must transform
them to suit their purposes’ (Stea & Turan, 1993:12). For the primitive and peasant
builders, the impact of environmental factors on living space were simply to achieve
maximum comfort by using minimum resources. Therefore, to meet basic human
needs was the main concern of vernacular architecture, although contemporary
builders are repeatedly struck by the knowledge and experience in the selection of
sites and materials suitable to the specific local microclimate and their native function.
This basic need should include the physiological needs for warmth, comfort, safety
and security (Maslow, 1968). When the basic living function is met, some studies
have suggested that ‘a better physical environment will improve people’s social
behaviour’ (Tiesdell & Oc, 1993:44). However Rapoport (1969) suggested that the
social culture is the primary shaping force for the forms of vernacular buildings, and
that climate, construction, materials and technology are modifying factors. Therefore,
the following literature review will try to explore the major courtyard prototypes with

various shaping forces both historically and geographically.
2.1.1 The historical studies on courtyard prototypes

Courtyard buildings have a long history. The earliest known houses date from
3000BC in Mesopotamia and were built by the Sumerians (Blaser, 1985). In China
the archaeological evidence of courtyard buildings has been explored by Guo
Qinghua; ‘the Erlitou site reveals that the courtyard layout of the palace at the time of
the completion of the work dated back to late Xia (c. 2,200-1,750 BC) or early Shang
(1480-1050 BC)’, and this evidence has also been mentioned by Knapp (2000) and
Zhang (1986). In Europe, the courtyard reached its apogee during the heyday of
Greek civilization in the 4™ and 5™ centuries B.C, ‘the Greek Megaron house with a
courtyard pillared on only one side was entered directly from the street;, the
reconstructed examples in Delos and Priene are of this type’ (Blaser, 1985:13).
Generally, courtyard buildings have emerged from different built environments and
also time periods, which include the atrium house in Greece and Rome, patio and

court house in Spain, Middle East and America, courtyard houses in India,

quadrangle buildings (Siheyuan) in China, and so on.

In China, ‘because native traditions of the house builders as well as building
materials and climate differ, courtyard-style houses are distinct in the various regions
in which they are constructed ' (Sun, 2002:302). Knapp (2000) and Huang (1992)
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have further indicated this distinction by identifying two prototypes of the courtyard
buildings, which are the ‘enclosing’ of open space and the ‘excavating’ of a ‘well’ in
the middle of building. In northern China, according to the hypothetical progression,
the ‘enclosing’ of open space began with the addition of a wing and continues until a
complete quadrangular dwelling, termed Siheyuan (courtyard buildings) results. In
southern China, an open space resulted from ‘excavating’ a ‘well’ from the internal
space, which may eventually emerge as a true skywell and then duplicate while the
dwelling grows. Unfortunately, neither researcher has disclosed the emerging
shaping forces of these two prototypes. Suha Ozkan made a similar claim (enclosing
the open space) when he examined the courtyard prototype of the Middle East; he
suggests that ‘the logic behind this type of plan was mainly to provide a protective
area from outside forces, such as invasion by humans and wild animals. Over time, it
has developed into a solid, logical configuration that maximises the built-up area in
the urban context and allows controlled sunlight, especially in regions where it is
abundant’ (2006: xv). In many ways, the undeveloped circumstances of ancient
communities force people to live together in defence against harsh weather, enemies
and offenders. Therefore, a group of buildings in ancient societies have gathered
together to meet these physical and psychological requirements. Blaser introduced a
different courtyard prototype in ancient Greece; a fire-hearth in the middle of the
buildings requires a hole for the smoke and it then developed into the atrium house.
As the urban house comes to play a more socially exalted role, the courtyard is
converted into a reception room with a pool, fountain and lawn. We may suppose that
it is from the Greek house that the ‘Roman atrium house developed as an all-in-one
house with its living quarters and utility rooms under one roof (Blaser, 1985:13),
which is similar to the Chinese ‘excavating’ a ‘well’ from the middle of the buildings.
He further points out that this house receives its light and ventilation through the roof
opening, and therefore the ‘atrium’ is the hall with an open roof. As time went by, the

shape and the form of the open roof and the atrium have been transferred to suit the

local climatic conditions.

All these precedents indicate that the ‘enclosing’ and ‘opening’ courtyard prototypes
have been broadly used in historic Europe, Middle East, and China. In an attempt to
explain why and how so many courtyard houses have been built across the world,
many writers have tried to establish a connection between courtyard buildings and

earlier vernacular examples, as well as between the vernacular courtyard dwellings

and primary shaping forces.
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2.1.2 Contemporary courtyard building prototypes studies in China

The courtyard house of this century is quite different from the vernacular version. The

courtyard house has been broadly used as a building prototype across the world for

different uses such as libraries, shopping malls, galleries, hotels, winter gardens and
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Wu Liangyong in China used the newly created courtyard prototype for a new
housing renewal project of Juer hutong in the historical area of Beijing in 1987
(fig.2.1). The multi-storey courtyard building prototypes for modern urban living have
been created based on the design values and implications from the traditional
courtyard buildings studies in Beijing. The new modern courtyard prototype has tried
to ‘work out a standard courtyard house unit that achieves an ideal balance of
sunshine, ventilation, lighting, and other environmental conditions on the one hand,
and an intense use of land on the other’ (Wu, 1999:104). The new courtyard
prototype has also employed the courtyard space as the communal space. This
project has gained a great reputation for its respect for the local tradition and the
local climate, and also for achieving an intimate atmosphere, a human scale and so
on. However, this project also has inherent problems; the wing buildings overheated
in the summer, car parking problems, and so on. The land values in the city centre
and the also the demolition strategy of the whole site have not permitted any further
similar development. Furthermore, Fathy in Egypt, Correa in India (Fig.2.2) and
Reynolds in America have all tried to use the traditional courtyard prototypes and
design values and then helped to develop new courtyard building types for

contemporary comfortable living. But this approach still lacks a systematic strategies
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analysis of socio-cultural factors and

Literature review

economic issues (mainly the low population

density that the courtyard buildings created) that modern urban living raises.
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Meanwhile, the idea of ‘building for a smaller family and for a more comfortable way

of life than those which existed in previous centuries’ (Macintosh, 1973:8) has been

broadly applied to the modern residential buildings, not just in the third world
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countries but also widely across Europe and America. According to Macintosh’s
study, there are three main types of development for the modern courtyard dwellings
in Europe and America. First, mass courtyard housing in northern Europe was
developed without any reference to the tradition. Second, the modern atrium house
has been modelled approximately on the Roman atrium house. The third main genre,
the patio house in the United States, began as an imitation of the Spanish patio
house during the Spanish Colonial Revival in southern California. Quite a few
courtyard prototypes emerged during this period, particularly Jern Utzon's expanded
courtyard house in Denmark, which achieved great flexibility to allow for potential
new construction when the family expands. Hugo Haring's L-shaped courtyard house
In Finland also has had a great influence on contemporary courtyard living (Fig.2.3).
Using the courtyard as the building prototype and creating low rise and high density
urban living are the main characteristics of this period of development. However,
these modern courtyard buildings prototypes have achieved a comfortable living like
many other modern buildings do, which depends heavily on modern technology
rather than the design values and implications from the traditional courtyard

architecture.
2.1.3 Summary

This part of the study has briefly identified the main courtyard prototypes across the
world. Together, three approaches can be concluded regarding the emergence of the
courtyard’s prototypes. The first approach describes the origin of the traditional
courtyard buildings as being derived from the search for physical and psychological
comfort from the external and internal world. Defence from the harsh climate from
enemies and the protection of private property are the main shaping forces. Creating
an internal space for natural ventilation and gaining sunlight for comfortable living
(analogous to that of ancient Greek and Chinese courtyard buildings) is the shaping
force from the internal area of the dwellings. The second approach is the emergence
of the new, small scale courtyard prototype, mainly found in Asia and the Middle East,
following the research on the traditional courtyard built environment, which has
brought in the design values and implications from the traditional courtyard built
environment studies. From this approach, comfortable living is mainly ensured by the
natural ventilation, sunlight and so on. The third approach includes the emergence of
modern courtyards, which follows a modern lifestyle, and implies smaller family size
and a good standard of living which are mainly ensured by the mechanical services.

Furthermore, Chapter one has indicated that this study will focus on the studies on

29



Chapter2 Literature review

the traditional urban courtyard built environment. Thus the literature review will focus

on how current literature has explored the design values and implications from the

traditional courtyard living environment.

2.2 Traditional urban courtyard neighbourhood built environment studies in

Beijing

The above studies have identified the origins, prototypes and the primary shaping
forces of the courtyard buildings in China and across the world. This part of the study
will go further to concentrate on the traditional urban courtyard on an urban

neighbourhood scale in China.

In urban pattern studies, an urban neighbourhood which was dominated by a
courtyard buildings ward ('Zhaohui-Jinggong Fang’) in Beijing has been studied by
Wu Liangyong (1999). The conventional planning principles for the traditional urban
layout were introduced. ‘When Dadu (Beijing) was built, a strict code was issued
concerning the size of the allotments for the houses of residents...the rich and highly
ranked officials had priority...each unit was still 8 Mu. Where the allotment was
greater than 8 Mu in size, or the household was not able to make full use of the
allotment, the surplus space had to be given to commoners who could then build
their own houses’ (Wu, 1999:77). The typical street system of the neighbourhood is
also conventional, which includes the Dajie (major street, 24 paces, 1pace=1.55m),
Xiaojie (minor street, 12 paces) and the Hutong (6 paces). The typical width of the
Hutong is 70 to 80 meters. From Wu's study, the physical courtyard built environment
urban pattern of Beijing has emerged, a ‘fish-bone-like’ transportation network,
‘Where a series of major hutong are either joined by smaller transverse hutong or
lead to even smaller dead-end hutong that occasionally run between housing plots’
(Wu,1999:74). His studies also indicate that the courtyard neighbourhood is an
important focus of social life, but the really social contexts, activities, and

communities of the neighbourhood have not been studied in detail.

A great many literary works, as well as film, opera, and plays have celebrated the
social and cultural life inside the old neighbourhood of Beijing. The novel ‘Hong
Loumeng (Red stone champers) from Cao Xueqin (1714-1763) gave a vivid
description of the city, of a courtyard dwelling in ancient Beijing through the eyes of
Daiyu (the girl's name) ‘from the windows of her sedan chair, she took in the

incomparable wealth and splendour of the imperial city, which needless to say, far
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surpassed that of Yangchow (a city in south China where Daiyu comes from).
Suddenly she saw on the north side of the street an imposing entrance, consisting of
a great gate and a smaller one on either side. Two huge stone lions flanked the
approach, and over the main gate there was a panel bearing the characters ‘NingKuo
Fu' (mansion). The centre gate was closed, but one of the side doors was open, and
under it there were more than a score of menservants lounging about on long
benches’ (Cao, 1958:27).

Laose (1899-1966) has also contributed to knowledge through the great play
‘Chaguan’ (Tea house) which has demonstrated the tea house as the main public
meeting place in traditional Beijing. It offers a graphic depiction of what happened to
a teahouse Iin Beljing and the fate of Wang Lifa, the owner of the teahouse and a
group of characters connected with it. Teahouse mirrored the social turmoil and the
seamy side of society between 1898 and 1949. Si Shi Tong Tang (Four Generations
under One Roof, 1944-1950) is another important work from Laose, and this novel
describes the life of Chinese people during the Japanese occupation. The play
‘Xiaojing Hutong' (Small well lane) from Li longyuan (1948- ) also narrates the social
life of a hutong in contemporary Beljing. The author himself also grew up in the
southern part of the downtown area of Beljing and in his memory, ‘the little alley
where we lived had a rather civilized name, ‘the small well'. Small well lane was old
and crumbling, but in my heart and in my memories it is forever lively, warm, and
filled with tenderness. Like a mother, it offered me a gentle breast to rest upon and a
strong hand to guide me in the first steps...| believe that every writer has a piece of
land that his heart calls home, and every home has its own unique smell, colour,
taste and song. | never stop dreaming of the old arch over the gate made of green
brick and the worn down couplets on either side of the gate’ (Li, 2002: xi). Here is
another vivid description of traditional Beljing by an eighteenth century traveller: ‘one
is astonished to see the enormous crows that fill these streets, and the jams caused
by the amazing number of horses, mules, donkeys, camels, wagons and sedan
chairs, not to mention the knots of one or two hundred men who gather in every open
space to listen to fortune-tellers, thimble-riggers, ballad-singers and others who read
or tell comic tales...or sorts of quacks who are eloquent in extolling the miraculous

properties of the remedies they distribute’ (Du Halde, 1735).
All these novels, stage plays, and travelers’ books have narrated the rich social

activities of traditional Beijing. Although most of these stories did not directly study

the physical buildings or urban patterns of the neighbourhood, they can still bring us
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vivid social images of the old city of Beijing. In general, these studies, like many other
urban studies (Antoniou, 2001; Bouvier, 1972; Chan, 1991; Su, 1964; Mitchell and
Wu, 1998) on the Chinese urban environment mainly focused on the thick description
studies, historically studies, and helped to understand the social cultural contexts of
the place. However, very few studies have tried to understand the physical urban

patterns, urban form, urban shape, urban spatial qualities that hold the rich urban

activities.

Zhu jianfei (2004) has gone further; in a recently study on the quality of the Chinese
urban environment in Beijing, the spatial strategies of traditional Beijing have been
systematically analysed by the figure ground theory and also the space syntax theory
which helped to understand the relationship between space and social life. Generally,
there Is still a lack of rational and systematic studies on the traditional courtyard built

environment in China, but across the world, many studies have been carried out on

the traditional urban built environment.

Plot/burgage series

 hhase X, Recessive ﬂ

». Phase
Urban fallow

Fig.2.4 The Burgage cycle

Source: Larkham, 1996:33

M.R.G. Conzen (1960) considers land use, building structure, plot pattern and street
pattern to be the most important elements to a traditional urban morphology study.
Conzen (1960) also makes an important contribution to the urban transformation
studies. He argues that plots have often had a recognisable progression or cycle of
building development, e.g the medieval ‘burgage’ plots transformation cycle which
has been studied, ‘which started out as long, narrow fields laid out perpendicular to a
street or circulation route. Because the first part of a plot to be developed was that
adjacent to the street, development generally began in ‘perimeter block’ form’
(Carmona etc., 2003:63), and then more construction work was developed inside the

‘perimeter block’. The building was cleared after it reached the climax of construction
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(Fig.2.4). A similar transformation has also been proven to be true in eighteenth and
nineteenth century Paris (Loyer, 1988), and the cycle also holds true for nineteenth
century industrial towns and twentieth century suburbs (Whitehead, 1992). Will the
traditional Chinese courtyard living environment also experience a similar
transformation during its long history? What is the urban morphology of the traditional
Chinese courtyard neighbourhood? These questions need to be examined in this

researcnh.
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ig. 2.5 The microclimate of Jaisalmer city in India

Studies of the microclimate of the traditional Chinese neighbourhood are rare;
therefore, the studies from different cultures will be briefly brought in to help to
identify the research methodology for future studies. Paul Oliver contributes his
Middle East neighbourhood microclimate studies: ‘desert settlements tend to be
clustered together and urban forms of compact housing are common throughout the
Middle East... This is particularly the case with the roof, which receives the highest
levels of solar radiation and so should have the minimum surface commensurate with
the necessary spans of the internal spaces’ (1997:118). Daniels contributes a study
on the microclimate of Jaisalmer (a desert city) in India, the ‘integrated air-
conditioning system’ from the working of the neighbourhood and the courtyard has
been analysed, in other words, ‘incoming wind and thermal currents cool the houses
from the direction of the courtyards. Slender shafts inside the homes create the
necessary thermal up-currents, and the re-circulating flow of air is facilitated by air-
permeable stone grids, thus the air can circulate, ensuring relatively comfortable
conditions for living in this desert area (Fig.2.5)" (Daniels, 1998:53). From this part of
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the study, a comfortable living space can be achieved, not just by the exquisite
design of the courtyard, building types and street, but also more importantly, through
the extraordinarily compact urban plan, the shading strategies of the roof, the
microclimate system that is created by using the right materials and also the
courtyard. All these strategies/implications can be borrowed for contemporary,
comfortable urban living and the research methodology can also be guided to the

traditional courtyard living environment in Beljing.

From this part of the literature review, we can see that the studies on the traditional
Chinese urban built environment have mainly relied on the historical, geographical,
thick description, social, spatial and figure ground studies. A lack of the systematic
and rational analysis of the urban patterns and spatial quality are the main research
gaps, therefore, the figure ground studies, morphological studies, transformation
studies, and also the physical urban microclimate studies can help to achieve a
better understanding of the traditional urban courtyard buiit environment on a
neighbourhood scale. Meanwhile, isolation from the real urban context is another

important concern of the traditional urban environment studies in China.
2.3 Traditional courtyard dwelling studies in Beljing

There is a vast amount of literature on the subject of traditional courtyard building
living environment studies both in China and abroad. The following work will classify
this existing literature on the traditional Chinese courtyard types studies into the
ecological components which Iinclude the environmental significance, social
significance, and economic significance (see Chapter one). ‘One window provides a
view, a number of windows provide a vista’ (Stea & Turan 1993:4). This literature
review goes beyond the products of building and pursues an examination of products
within the framework of ecological contexts. Meanwhile, the traditional courtyard
living environment studies from different cultures and also the modern courtyard
studies will be brought in for comparison, in addition to identifying the research gaps

and research methodology for the traditional Chinese courtyard studies.

2.3.1 Social-culture significance

Given a certain climate, certain materials, certain economics, and the availability of
certain technology, what layout of the building form would we get? The answer will

possibly depend on the social-culture background of the builders, the buildings ‘as a
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symbol of the self, as physical encoding of many of the values of a society’ (Oliver,
1987:153). These cultural values ‘are transmitted from one generation to the next
through the process of socialization’ (Lang 1987:80). Rapoport argued that ‘almost
every culture, with a few exceptions, has buildings of religious or social significance,
often both at the same time, which possess greater symbolic value and content than
the ordinary dwellings’ (1969:10). He suggests soclal-cultural aspects are the
determining force behind the great variety of house types and forms. An enormous
amount of research has studied the social culture values of traditional Chinese
courtyard buildings in recent years. The following studies will try to collect the parts of
the studies on the most influential shaping forces of the traditional Chinese courtyard
buildings that have been identified as Daoism, Fenghsui and Confucianism. Some
secondary shaping forces such as colour scheme, number system, roof types and

entrance gates will also be brought in.
2.3.1.1 Daoism and traditional Chinese courtyard buildings

The Chinese did not build houses only for dwelling sake, but also to express a notion
of a proper place in the universe in a micro place, which is the main principle of the
Chinese way of living. The studies on Daoism can help to understand this
relationship between the cosmos and the courtyard buildings. Ronan and Needham
explain the Chinese way of thinking about the universe, ‘the order of Nature, or the
imminent power within and behind the universe’ is the Dao’ (1978:85), and ‘the Tao is
the Order of Nature, which brought all things into existence and governs their every
action, not so much by force as by a kind of natural curvature in space and time’
(Needham, 1956:37). Knapp further revealed that ‘a good deal of Chinese
architecture is not mere building, the enclosure of space, yet is still guidea by
cosmological sentiments and patterns of social relationships. At its most elegant,
Chinese architecture is a sculptured expression of the cosmos’ (1986:1). Here the
Chinese courtyard house can be conceived as a microcosm of the universe, and the
courtyard can be regarded as the container pervaded by Q/ (energy) where, just like
the universe, the boundary of this container is the boundary limiting Qi’s movement,
which in courtyard buildings can be defined as the buildings and enclosure walls.
Meanwhile, courtyard buildings types have been recognized as the basic urban
element, and composed the urban fabric of traditional Beijing, which also follows the
basic principles of Daoist's Dao. However, Daoism has existed in China for

thousands of years, and the basic principles of Daoism will be further studied in

Chapter four.
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2.3.1.2 Traditional Chinese courtyard buildings and Confucianism

Another important shaping force of Chinese traditional courtyard dwellings that has
been broadly studied is Confucianism; Confucianism mainly concerns the proper
location of a resident in society and family. ‘Confucianism proved most influential to
China’'s architecture in the earliest periods in numerous ways. Confucianism
regarded rites as central to successful state administration and standards of personal
behaviour’ (Fu, 2002:6). Boyd (1962), in his ‘Chinese architecture’ studies,
interpreted the social hierarchy of a family to be ‘based on Confucian principles and
rather rigidly patriarchal, which consisted, in its complete form, of parents, their
unmarried children, their married sons with their wives and family, all living under one
roof ... in the hierarchy of the family the older generation had precedence over the
younger, and the head of the family was the father of the oldest generation’ (Boyd,
1962:75). Within this cellular form of a siheyuan, the spatial manifestations of open or
closed, front or back, and above or below not only echoed but also helped to
regenerate traditional Chinese social relationships. In order to plan a courtyard
building, the Confucian hierarchical principles are matched with the plan layout and
also the uses of a courtyard buildings group. A similar plan and social hierarchical
arrangement studies of the courtyard buildings layout have also been studied and
analysed by many researchers (Li & Wang, 1999, Liu, 2004; Knapp, 2000; Sun,
2002), which have mostly focused on the conventional principles of an ideal
courtyard buildings plan layout and the social behaviour of the residents and the

visitors. Very few studies have tried to collect real urban evidence from the actual

courtyard built environment.
2.3.1.3 Traditional Chinese courtyard buildings and Fengshui theories

‘Wind and water express the power of the flowing elements of the natural
environment and this power is expressed in, and derived from the flow of energy not
only on the surface, which has been sculpted by wind and water, but also through the
earth’ (Skinner, 1982). Fengshui (Wind and Water) principles have been studied and
explained by many scholars who have proven that the layout of the courtyard
buildings guarantees the flow of the Qi (energy) (Oliver, 1987; Xu, 1998; Lu, 2000).

The current literature on Fengshui studies can be classified into two levels of study

for courtyard buildings. The first level mainly focuses on courtyard buildings in an
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ideal geographical place, which is used to guide builders with theory and help
inhabitants to identify a good living environment in which to build their ideal home. It
encompasses an array of patterns and symbols to assist in the selection of the
proper sites for cities, palaces, graves and dwellings. ‘The application of fengshui to
site selection includes two major aspects. dealing with landforms and arranging Qi
(energy). Dealing with landforms addresses the relationship of Qi with mountains,
surrounding hills, and water; arranging Qi emphasizes the relationship of Qi with
orientations and positions. Both have greatly influenced the design of the Beijing
courtyard dwelling’ (Xu, 1998:271). According to Fengshui theories, an ideal site is
enclosed by surrounding hills, called ‘tiger at right and dragon at left’, which
symbolize the protection of the dwellings from the outside world. The ideal site faces
south, and in front of the site is an open space containing either a lake or a

meandering river. In this place, lively ‘Qr7 is accumulated.

The second level studies focus on the layout of the courtyard itself. Mitchell and Wu
(1998) point out that the external and internal details of the buildings layout of the
Chinese traditional buildings have been guided by the Fengshui theories to ensure
the wealth and prosperity of the family. Fengshui plays a significant role in forming
the space of the Beljing courtyard dwellings; buildings corresponded to mountains,
roads to rivers, and walls to hills. Lu (2000) describes the relationship between the
courtyard plan and the Fengshui principles as follows: ‘Tsuo Hsian Fang, the building
on the left-hand side of the main structure, has the position of ‘Green Dragon’ in
Fengshui while Yu Hsiang Fang has the position ‘White Tiger'. Green Dragon is
related to the orientation bringing vital energy in Fengshui, while White Tiger brings
negative energy’ (2000:362). His studies also suggested that Fengshui has directly
shaped the layout of the courtyard buildings. Many studies have also explained how
to employ Fengshui principles when designing courtyard gardens, building openings
and enclosures, decoration, colour and so on (Lip, 1995; Lu, 2000; Mitchell &Wau,
1998). Taken as a whole, Fengshui principles have been used to harmonize people
with their environment and to ensure prosperity of the family. However, some of the
studies also argue that Fenghsui mainly focuses on man’s consciousness in relation
to the local built environment, without scientific proof, and that Fengshui is more
about superstition (Liu, 2004). For this part of the studies, the Fengshui studies on
the courtyard buildings are mainly gained through the description and the studies of
principles. The building contexts from the real life context of a courtyard dwelling will

greatly help to understand ana examine the Fengshui theories. The basic principles
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of Fengshui theory will be expanded in Chapter 4 on traditional Chinese architecture

theoretical background studies.

2.3.1.4 The secondary social culture shaping forces of the traditional courtyard
buildings.

Apart from the key literature studies on Daoism, Confucianism and Fengshui theory,
and their influence on the layout of the courtyard buildings, the colour scheme, the

number system, roof types, and entrance gate types all give a profound indication of

the social culture values of the traditional courtyard buildings.

Colour scheme: Colour in traditional Chinese architecture was considered by a few
researchers. Xu Jingzhi explains that ‘China is actually one of the earliest countries In
the world to use paint’ (1964:222). Xu (1964) and Lip's (1995) studies also have
suggested that the Chinese Colour Scheme has been linked closely with the Chinese
Five Elements. The five basic colours represent Five Elements and the five
orientations, which are metal (white, west), wood (green, east), water (black, north),
fire (red, south) and earth (yellow, central). Wu further points out that the traditional
colour and the quality of the urban design, ‘the unity and variety of colour also
strengthens the artistic effect of the architectural complex. The palaces, temples, and
other ceremonial buildings have bright primary colours: red walls, white pedestals,
crimson columns, and green eaves. Contrasting with them are the plain, simple grey-
coloured houses of common people who were not allowed to decorate as they
pleased’ (Wu, 1999:13). Therefore, the colour schemes can also indicate the social

culture values of the traditional living environment.

Number system: Guo Qinghua has explained the traditional Chinese numbering
system, ‘Chinese architecture, no doubt, employed a magical numbering system
related to Chinese cosmology...the arrangement of buildings with central bays brings
the focus to the centre. With the central column cleared, visual symmetry was
created, and the feeling of powerfulness was added (Guo, 2005:13). Wu also
mentions this system and the courtyard buildings in his studies (1999). ‘buildings
almost universally have an odd number of bays and are entered through the central
bay, which contains the most public room, leading to more private rooms on the
sides’. However, this part of the study mainly focuses on the introduction of the

conventional principle of the odd number system and the lack of proof from the real

urban context.
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Roof types and the entrance gates types: the roof types and the social culture
contexts of the traditional Chinese buildings have been broadly introduced and
studied by the research circle (Boyd, 1962; Liang, 2001; Lip, 1995; Lam, 2001; Su,
1964;: Zhao, 2001). Five roof types have been recognized as the conventional
Chinese roofs which include the hip-and-gable roof, the hip roof, the overhang gable
roof, the flush gable roof and also the pyramid roof (Liang, 2001). The latter two roof
types can only be used by the imperial family, public institutions and religious
buildings. Li and Wang (1999) contribute research on the entrance gate of the
Chinese courtyard buildings; five conventional formal entrance gates which include
the mansion entrance gate, Zai Damen (narrow entrance gate), Ruyi Damen (free
entrance gate), Jinzhu Damen (gold post entrance gate) and Guangliang Damen
(board entrance gate). The respective social culture values have been considered,
and also the south-east location has been generally recognized as the privileged
entrance gate for an ordinary courtyard building- the central location can only be
used by the imperial family or in the religious buildings. The roof and entrance gate
types have all been recognized as the conventional principles for planning a
traditional Chinese courtyard building, and therefore will be looked at in detail In
Chapter 4 under the theoretical background to the traditional Chinese courtyard
buildings.

2.3.1.5 Summary

In general, the literature on the social culture context of the traditional courtyard
buildings has been studied broadly in China, from the primary shaping forces such as
Daoism, Fengshui and Confucianism to the details of the building elements such as
the colour schemes and so on. Most of the literature has studied the traditional
courtyard only from a very limited point of view, and it mainly relies on the general
description studies, very few of which have tried to provide a comprehensive study
and get proof from the real courtyard built environment. Meanwhile, the thick
description, geographical, historical, spatial hierarchy and social behaviour have all
been used in Chinese traditional courtyard st<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>