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Research on Model Updating Methods of Traditional Timber Buildings
in the Yangtze River Region—A Case Study of Jindai Building

CHUN Qing", HUA Yiwei,ZHANG Chengwen, MENG Zhe
(School of Architecture ,Southeast University, Nanjing 210096, China )

Abstract: In order to study the effect of building envelope structures on the structural performance of tradition—
al timber building in the Yangtze River region and to provide the calculation basis of the seismic performance and
wind —resistant performance of this type of buildings, Jindai Building,a typical traditional timber building in the
Yangtze River region, was taken as an example, and the model updating methods of this building were studied by the
methods of finite element analysis and structural dynamical characteristic tests. First, by using finite element soft—

ware SAP2000, the structural model without consideration of building envelope effects and the three structural mod—
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els considering building envelope effects were established to analyze their dynamical characteristics. Then, the
structural dynamical characteristic test was carried out on site. By comparing the results of the finite element meth—
ods and the dynamical characteristic test, some important results can be drawn as follows: in terms of natural vibra—
tion frequency, the results of these three updating models considering building envelope effects are obviously higher
than that of the model without consideration of building envelope effects. The increment of the equivalent diagonal
strut model is 220%~307%, the increment of the equivalent diagonal strut and shell element model is 228%~345%,
and the increment of the integral simplified model is 230%~295%, but the first mode shape and second mode shape
of this updating model are changed. The results of the equivalent diagonal strut model are very close to the results of
the dynamical tests, and the error is smaller than 15%. Therefore, the equivalent diagonal strut model is the best up—
dating model for this building. The results of the equivalent diagonal strut and shell element model are also close to
the results of the dynamical tests, and the error is smaller than 20%. Thus, the equivalent diagonal strut and shell
element model is the second—best updating model for this building. The results of the simplified model are obviously
different from the results of the dynamical tests, so that the integral simplified model is not suitable for the model up—
dating of this building. Finally, the equivalent diagonal strut model is recommended to study the structural perfor—
mance of this type of traditional timber buildings whose envelopes have no cracks, for example, the condition of envi—
ronment vibration, wind—induced vibration, and frequently occurred earthquake. The structural model without con—
sideration of building envelope effects is recommended to study the structural performance of this type of traditional
timber buildings whose envelopes are failed, for example, the condition of design earthquake or rarely occurred earth—
quake.

Key words:traditional timber buildings in the Yanglze River region;model updating;structural dynamical

characteristic;; Jindai Building; building envelope
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Fig.2 Architectural drawings of Jindai Building
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without considering building envelope effects
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