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Fig. 1 Deformation markers of equivalent to rib slab and unribbed slab
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Fig. 3 The calculation results of deformations of periphery
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equivalent-stiffress by finite element method (left figure)
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Equivalent stiffness of rib board based on the energy principle
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(1. College of Civil Engineering and Archieecture, GuizhouUniversity,Guiyang 550025, China;

2. Guiyang Technical Safety Supervision Bureau, Guiyang 550081, China)

Abstract: The method to derive the thickness calculation expression of rib board by the principle of equivalent stiffness of
the rib board is applicable to not only the board arranged in transom and longitudinal beam, but also all kinds of support
conditions at plate edges, including the supported plate on boundary points. In allusion to different types of boundary con-
straints status of rib board in engineering, various forms of buckling trial function are given. With only simple numerical
integration involved in the calculation process, it is convenient for the application of engineering and technical personnel.
Compared with finite element method, the computer program is not needed. The results of several typical examples show
that the deflection distribution and reverse angle characteristics of the front and back plate are consistent with the calcula-
tion result of finite element method with the calculating error of 3% ~6%.
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Beam Early Warning Method based on local stiffness
detection and mode shape curvature

TAN Zhi-cheng', MA Zhong—jun®®, ZHANG Yin'

(1. Architecture Design Institute, Nanyang Institute of Technology, Nanyang 473004, China;
2. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China;
3. School of Civel Engineering, Nanyang Institufe of Technology, Nanyang 473004, China)

Abstract: Highlighted in this paper is the damage detection and status early warning of beam structures with uncertain lo-
cal flexural stiffness. Based on the concept of Suppositional Partition, static load is applied to the beam before serving
and the beam should be simply supported. By using a novel loading system and mid-span deflection data processing meth-
od, actual local flexural stiffness value of each interval can be obtained by solving a set of linear equations. The obtained
local stiffness data can be used to establish the finite element model of beams. Subsequently, mode identification is carried
out for the beam in service and mode shape curvature index has been employed to detect the position of damage. Research
results show that damage and original uncertainty of local flexural stiffness can be differentiated by this new method effec-
tively and then the actual damage can be detected. Moreover, serviceability of the beam will not be affected.

Key words: beam; early warning ; stif fness; local; curvature
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