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Mechanical Significance of Ying — Tsao — Fa — Shih
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(1. School of Cultural of History and Tourism, Datong University , Datong, Shanxi 037009, China ;
2. Palace Museum , Beijing 100009, China;
3. School of Civil Engineering , Beijing Jiaotong University , Beijing 100044, China)

Abstract: Ying — Tsao — Fa — Shih is a book about building codes finished by the government of Song dynasty in China.
In this paper the mechanical significance of constitutions ordained in this book is studied by means of theoretical analysis
to find out the influence of the book on protection of Chinese ancient buildings. Constitutions such as base, column,
beam, puzuo (bracket sets), roof and so on are ordained by the book. Based on geometric features, static and aseismic
performances of these constitutions are analyzed to study their mechanical significance. Results show that constitutions of
ancient building ordained by the book are helpful for structural safety. Layers of base soil as well as pile foundation of the
ancient building are favorable for avoiding uneven sinkage under vertical loads. Relative friction sliding between free-
standing column and its stone base can mitigate earthquake damage. Inner incline of eave columns helps enhance stability
of the whole structure. Friction between components of tenon-mortise joint as well as puzuo (bracket sets) are helpful for
consumption part of earthquake energy. Low height of beam truss meets the demands of slide and oscillation resistance of
the structure under earthquakes. Finally, the heavy roof increases the stability of the timber structure and mitigates the
earthquake shock .
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