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Fig.1 Point cloud of the bronze sacred tree 2
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Fig.4 Details of the mesh division of the bronze sacred tree
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Fig.8 Mass center distribution of the bronze sacred tree
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Fig.9 Finite element model and simplified model

of the No. 3 branch
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Fig.10 Comparison of the finite element calculation results and material mechanics calculation results
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Fig.11 Cloud image of static analysis of the bronze tree
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Fig.12 Maximum static stress of the Fig.13 Siress distributions of the No. 4 branch before
bronze tree and after reinforcement
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Fig.14 Stress distributions of the nine branches of the bronze sacred tree
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3D modeling and statics analysis of the No. 1 bronze sacred tree
from Sanxingdui

XIE Zhenbin' LI Sa> YANG Wentao® NIU Kangmin® GUO Jianbo' YU Jian> CHEN Kunlong’
(1. Sichuan Provincial Cultural Relics and Archaeology Research Institute Chengdu 610000 China;
2. University of Science and Technology Beijing Beijing 100083  China;
3. Sanxingdui Museum Deyang 618300 China)

Abstract: The No. 1 bronze sacred tree discovered at the No.2 pit of Sanxingdui site is large in size and complex
in structure. Due to its various diseases such as corrosion and cracks the structural stability of the tree has always
been the focus during its exhibition. In order to fully record and evaluate the preservation conditions of the tree and
understand the stresses placed upon it our study based on the original geometric form and internal structure
applied the 3D digital modeling technology to establish geometric and numerical models of the bronze tree. This
technology also helped to estimate some immeasurable data such as the mass distribution and position of the mass
center of the tree. In addition the safety of the still bronze tree was analyzed in terms of stress and displacement
using the finite element method. According to the results of the finite element method and simplified calculation of
mechanics of materials the connecting joints between the dragon body and the trunk and the ends of branches are
under high stress and vulnerable to damages. This study could provide scientific references for the installment of
consolidation joints and other measures for the display of the No. 1 bronze sacred tree.

Key words: Sanxingdui bronze; Structural analysis of the No. 1 bronze sacred tree; Digital modeling of cultural

relic; Safety assessment of bronze



