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Fig. 1 Finite element model of a frame
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Table 1 Simulated damage cases for the frame structure
Case No Damage location and degree
1 Side columm stiffness in first storey decrease 2) percent  element 21 ~2

2 Side column stiffness in third storey decrease 2) percent  element B ~3
3 Side column stiffness in third storey decrease S percent element 3 ~38
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Fig. 12 Cross power spectrum of the second column

and base point after being strengthened
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Table 2 Relative change ratio of natural frequencies of

the frame before and after the second column was strengthened

First 4 horizontal ~ Natural frequencies Natural frequencies Relative change

displacement modes  before strengthened  after strengthened ratio
First mode 7.810 7.810 0
Second mode 24.796 24.796 0
Third mode 45.455 45.650 0.43%
Fourth mode 66.961 67.351 0.58%
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Table 3 Stiffness change of the column

identified by different natural frequencies

Order of the Third horizontal Fourth horizontal Maximum
mode displacement mode displacement mode  local energy
Stiffness change
of thecolurmn of Ak =366 kN n2 Ak =512 KN nD 274.3 kNm

Relative change =72%  Relative change =38%

second storey
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RESEARCH ON STRUCTURAL DAMAGE DIAGNOSIS BASED ON
STRUCTURAL HIGH ORDER LOCAL MODES "

Yi Weijian'  Wu Gaolie' Xu Li’
1. College of Civil Engineering Hunan University Changsha 410082 China 2. Guangzhou University Guangzhou 510006 China

Abstract In structural dynamic testing and damage detection the low — order modal information of a structure
can be easily obtained which reflects mostly the global behavior of the structure rather than the local characteris-
tics of the structure. By using the theoretical and experimental modal analysis this paper investigated the high —
order modal properties of the frame structures and the relationship between the high — order modal parameters and
the local characteristics of the frame structures in order to implement damage diagnosis of the structures. The the-
oretical modal analysis showed that there was a dense high — order mode section and the high — order modes be-
haved the local characteristics in the frame structures. A local exciting method was used to obtain the high — order
modes information on a reinforced concrete frame model by the experimental modal analysis method. It was known
from the testing results that the stiffness change of a column in the frame structures could be detected by the maxi-

mum energy high — order modes.

Key words modal analysis high order mode local mode parameter identification  frame structures
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