FLUXUS
FOUNDATION

INFO@FLUXUSFOUNDATION.COM
1-212-675-4392

454 W 19TH ST. NEW YORK, NY 10011
HTTP://FLUXUSFOUNDATION.COM

—J—-

/N

3]

5

5] FOREWORD 16-17

= CHARTS 18-41

1,’J Comparative Analysis of Wooden Structures

and Smart Structures

ESSAYS 42-129

Wooden Structures and Smart Structures:
Modularity in Yingzao Fashiand Fluxus Prefab System
1/ Whatis Yingzao Fashi?

2/ The Song Dynasty

3/ Anti-Corruption - the Compilation of Yingzao Fashi
4/ Terminology

5/ Calculation Standard and Value Engineering

6/ Invention of Mortise and Tenon CONTENT

7/ Evolution of the Block-and-Arm Bracket Sets

8/ Why Wooden Structures?

9/ Wooden Structures and Modular System

10/ Modular System and Prefabrication System

ESSAYS 130-183

Smart Structures: Fluxus Prefab System and the Chinese Unit
1/ Why Prefab

2/ Establishing Criteria and Assessment System

3/ Proposing Design Solution

4/ Pioneering Prefab System - Smart Structures

5/ Modernizing Modular System - Universal Structures

6/ The Chinese Unit - Fluxus Prefab System Designed for China
BIBLIOGRAPHY 184-185

$21N1ONJIS LewS pue sainlonlls UspPoopp

Wa1SAS GeJal4 SNXN|J pUB/YSEs 08ZBUl4 Ul AYLIBINPOYA :S2ININAS LBWS PUB S2IN1INIIS USPOOM

FANG Zhenning
LIN Fanyu

WIISAS qeyald SNXN|4 pue yse4 oezbui, Ui Kiuenpoy

S\ifJ &

Fluxus Publication Limited Edition | Wooden Structures and Smart Structures: Modularity in Yingzao Fashi and Fluxus Prefab System. Authors: Fang Zhenning, Lin Fanyu
© 2014 George Maciunas Foundation Inc./ DBA Fluxus Foundation / FANG media All Rights Reserved

Title: Wooden Structures and Smart Structures: Modularity in Yingzao Fashi and Fluxus Prefab System
Authors: Zhenning Fang, Fanyu Lin
Contributor:  Harry Stendhal

Medium: Offset lithograph on acid-free paper

Size: 25cm X 25cm
Page: 188

Date: 2014

Edition: 500

Publisher: Fluxus Foundation

Collectors Edition: Published as Commemorative Edition for the 14th International Architecture Exhibition
- la Biennale di Venezia.

For more information regarding price and availability, please contact: info@fluxusfoundation.com
1-212-675-4392 | 454 w 19th St. New York, NY, 10011.

© 2014 George Maciunas Foundation Inc./ DBA Fluxus Foundation All Rights Reserved



FLUXUS
FOUNDATION

INFO@FLUXUSFOUNDATION.COM
1-212-675-4392

454 W 19TH ST. NEW YORK, NY 10011
HTTP://FLUXUSFOUNDATION.COM

1/ Comparison of Documentation
Wooden Structures: The Yingzao FashiModular system Smart Structures: The Fluxus Prefab System
Contents | Part1: Terminology Part 1: Method of design development
Chapter 1: General explantions (Zongshi)
Wooden Structures: The ¥ingzao FashiModular System | - Smart Structures: The Fluxus Prefab System Chapter 2: General principles (Zongli) A Analyzing the existing conditions and establishing the
Part2:  Standards for Building Methods basic objectives
Title|  ¥ingzao Fashi Maciunas Prefabricated Building System Chapters 3-15: Building Systems (Zhidu) 1. Workability: enclosure system; structural system;
1 Moats and Fortifications (haozhai) senvicing system
Year | 1103 1965 2 Stonework 2. Economy:in materials; in manufacture; in labour use;
3 Major Carpentry (damu zuo) in transport; in erection; in maintenance
Type |  Technical manual for building methods and official standards. Pamphlet on standards and proposal of prefabricated building system, module (cai), Block-and-Arm bracket set (dougong), canti- 3 ‘Adaptability: to function; to plan; to climate; to
lever (ang), bracket tier (puzuo), flat base (pingzuo), beam, dwellers; to site
Objectives| 1. Compiled during the Song Dynasty as commissioned by the 1. Proposed by a visionary architect and social planner George Maciunas, column-top tie (lan'e), column, corner beam (yangma), 4 Durability: to resist aging and disasters
central government, the book was to curb corruption in society the g istoillustrate th al obje al jomy dong, The fu bar, rafter (chuan), eaves (yan), rise and de-
(a side effect of the thriving architecture industry resulting from and efficiency (explained in his critique on art and architecture, 1964). pression (ju zhe) B Design solution and its relation to objectives
the increase in housing demand):to reduce the waste of materials 4 Minor Carpentry (xizomu zuo) 1. Multifunctional components:interior surfaces, exterior
and capital, and to prevent local governments from committing 2. Tosolve the problem of short supply of housing, and to enhance urban 5. Wood Carving surfaces, core and edge
corruption during construction management. efficiency and social welfare. Through standardization, modularization, 6. Turning and Drilling 2 The minimum number of components
and massive manufacture of prefab system, wastage of energy, materials, 7 Sawing 3. Flexibility
i 2. To provide government offcials in charge of public construc- | time and costs can be reduced. 8 Bamboo Work 4. Durability
2 tion projects with an authoritative guide and standardized pro 22 9 Tile work
fessional knowledge of precise construction process and highly | 3. To provide goverment with a highly innovative and integrative ap- 10 Plastering Part 2: Description of numbered components
effective budget management proach to “efficiency” in the sense of making a wealth of use-values avail- 11, Decorative painting
able to the whole sectors of society. 12 Brickwork A Foundation pile
3. To provide craftsmen under the supervision of goverment of- 13. Production of tles and bricks (yao) 8. Floor panel
ficials with guidance. 4, To promote building systems that can be built by unskilled workers, and Part 3:  Standards for work quota C Structural fixed wall panel
the architectural knowledge that can be grasped by not only professionals Chapters 16-25: Work Limits (Gongxian) D. Structural wall cabinet
4. To provide practical knowledge of architecture and to make it | but by al peoples; (For various types of works, it specifies the amount of work E Roof panel
accessible to the whole of soiety. and its calculation method for structural components of F. Slding interior wall panel
various systems) G Sliding cabinet door
H. Sliding exterior wall panel
Impactof | A grammar book that decodes ancient Chinese architecture Amanifesto that is being decoded; Part 4 Standards for materials I Service cubical
Publication| amodern successor of Yingzao Fashi Chapters 26-28: Rules for Materials(Liaoli)
(Forvarious types of works, it specifies the amount of mate- Part 3: Erection procedure
rials and the quality standard that should be met) Part 4: Isometric cross sections of components
Part 5 : Plan of an atypical 1900 sqft. house
Part5:  Drawings Part 6 : Model of same 1900 saft. house
Chapters 29-34: llustrations (Tuyang)
(For various types of works and building methods, it spec-
ifies plans, sections, details of structure, and various draw-
ings of decorative wood carving and painting.)
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Yingzao Fashi (1103) is the oldest complete technical manual on building methods and official standards found
in China, while Fluxus Prefab System (1965) is on standards and proposal of prefabricated building system. Both
treatises share fundamental unity in setting a universal framework where social, economic and sustainability
strategies come into play, and offering a generic construction system that lends itself equally to all types of
architecture at all scales.

Compiled during the Song Dynasty as commissioned by the central government, the general purpose of Yingzao
Fashi was to curb corruption in society (a side effect of the thriving architecture industry resulting from the
increase in housing demand): to reduce the waste of materials and capital, and to prevent local governments from
committing corruption during construction management.

Likewise, the invention of Fluxus Prefab System aims to solve the problem of short supply of housing, and to

enhance urban efficiency and social welfare through a system of standardization, modularization, and mass-
production, thereby reducing wastage of energy, materials, time and costs.
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WOODEN STRUCTURES | MODULARITY IN YINGZAO FASHI SMART STRUCTURES | FLUXUS PREFAB SYSTEM
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Yingzao Fashi sets standards of construction methods, work quota and materials for an integrated building system
that consists of a limited number of components — block (dou), arm (gong) and cantilever (ang), etc. The adaptive
system is designated to be deployed throughout the entire empire of all climatic and seismic and cultural conditions.

In Fluxus Prefab System, the concise design with minimum number of components is achieved by building
panels made of four basic parts: interior surfaces, exterior surfaces, core and edge, containing all functions of
structure, enclosure, and service. The universality of Fluxus Prefab System is reflected on the way internal space
to be modified after initial construction and modules to be restructured and expanded so as to create clusters,
communities and cities. The system provides an adaptive urban model for need-based growth suitable in various
natural and social contexts.

The construction process of Chinese wooden structures is based on prefabrication, which is favored for
its construction efficiency and ability to be put into mass production. The smart structures of Fluxus Prefab
System, embedded with logistic networks, recycling flows, and efficient use of resources through a network of
intercommunicating passages built into the hollow structural components, can be understood as an advanced
version of traditional prefabricated wooden structures.
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Fluxus Prefab System diagram: Isometric cross section of components

The following are some of the advantages of the Fluxus Prefab System over conventional methods being used at
the time of its development:

1. The time required for two men to construct a typical home using this method, including fixtures, should
be no more than four days.

2. Due to the use of ceramics, plastics, and nonferrous metals only, the structure is immune to: water damage,
discoloration, corrosion, rotting, warping, and termites. Maintenance costs are minimal.

3. All conduits for centralized air-conditioning and heating, as well as electrical wiring and plumbing, are
provided by the mere joining and locking of the panels.

4. Plastic as a building material provides superior insulation and a vapor barrier.

5. By using sliding panels that can be attached to tracks in the panel edging, the layout of interior space, as
well as the number and sizes of rooms, can be altered at will.

6. It lends itself equally to residential housing, office buildings, schools, cultural centers and factories, etc.

Ecological responsibility and awareness, energy efficiency and sustainability, all have become pervasive and
often mandated at every level of society today. Buildings will continue to be more responsive to the natural
environment in terms of material and energy resources used to build, maintain, and ultimately dispose of or reuse
them. The intelligence of the Fluxus Prefab System also can be seen in the utilization of sustainable materials. As
an improvement of prefab concret building, Fluxus Prefab System use plastics by taking advantages of their high
strength-to-weight ratio, great design flexibility, insulating properties, and recyclability, which take into account
all the environmental, economic, and social impacts in prefabricated building design.
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