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Fig.3 Microtremor measurement points at Fang pagoda, unit: m
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Fig.4 Distribution of FFT spectrum
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Tablel Material parameters

ME | B | BE(kg/m®) | HUEE(GPa) | AL

A | #5 1600 1.8 0.2

A | iR 1400 1.6 0.2

A# | BR 410 15 0.1

A# | & 410 15 0.1
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Fig.7 Natural modes of comprehensive model of Fang pagoda
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Table2 Material parameters and corrective coefficient of

damaged model

EE | B
BE MR | Er | ko/m | EE | CEML | BERK
% | (GPa)
7. 8 ®A | %5 | 1900 | 1.0 0.2 0.56
7. 8 A | 4k | 1600 | 09 0.2 0.56
9 A | #B5 | 1900 14 0.2 0.78
9 A | %R | 1600 | 12 0.2 0.78
7. 8 AH | BR | 410 0.7 0.1 0.56
7.8 At B 410 0.7 0.1 0.56
9 AH | BR | 410 11 0.1 0.78
9 At :3 410 11 0.1 0.78
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Fig.9 Comparison of the vibration modes with FEM model, damaged model
and measurement model
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Application of microtremor technology on integrated damage detection of ancient pagoda structure
Fan Yanminl, Li Senxil, Peng Dongl, Che Ailanl

(1.Shanghai Jiaotong University )
Abstract: In the structural protection of ancient architecture, a key research subject is to use a precise
non-destructive detection method that can identify structural damage very conveniently and efficiently. Based on
dynamic characteristics of ancient pagoda, a method to identify its structural damage is established by using modal
information. It locates damages and evaluates its degree from the differences between modal information of
structure in lower order before and after damaged. As a case study of Shanghai Fang Pagoda in Songjiang area,
Shanghai city, microtremor technology is used to obtain dynamic characteristics parameters (modal information)
of damaged structures. And eigenvalues of undamaged structure models are obtained with the calculation of FEM.
After normalized soring of data with unified quantities including testing parameters and calculation parameters,
element stiffness matrix of the structure is calculated as diagnosis item to locate damage and assess its degree on
the basis of representation vector quantity of damages.
Key words: ancient pagoda structure, microtremor measurement, natural mode of vibration, integrated damage



