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Fig. 2 Calculation diagram of the simple supported beam
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Fig. 3 Single damaged beam modal frequency diagram
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Fig.4 The beam frequency change rates in different damaged location
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Research on natural frequency characteristics
of damaged simply supported beam

SHANG Xin"?, XU Yue' ,REN Geng-feng'

(1. Research Center of Highway Large Structure Engineering on Safety, Ministry of Education,
P.R. C., Chang’an University, Xi'an 710064, China;2. Xi'an Highway Research Institute, Xi'an 710065, China)

Abstract ; Taking damaged reinforced concrete beam as the research object, and based on Euler-Bernoulli beam and structure dy-
namics theory and by means of dynamic finite element analysis, the natural frequencies are obtained through calculations in various
kinds of damage states. With the concept of damage factor, frequency change rate, frequency change rate oscillation amplitude,
frequency change rate mid-value and the ratio of frequency change rate, the paper researches the natural frequency, frequency
change rate and the ratio of frequency change rate characteristics of the simply supported beam. The results show that the sensi-
tivities of the damaged beam about natural frequency and frequency change rate relate to damage degree and damage location, and
that the sensitivities of the damaged beam about the ratio of frequency change rate relates to damage location only, and that the
effect of damage degree on the natural frequency is greater than that of damage location, and that the frequency change rate of the
beam is not a monotonic variation with the increase of modes order.

Key words: simply supported beam ; natural frequency; frequency change rate; the ratio of frequency change rate
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Analysis of mechanics properties on FRP-concrete-steel
double-skin tubular short columns

WANG Juan, ZHAO Jun-hai, LI Nan, ZHU Qian

(School of Civil Engineering, Chang’an University, Xi'an 710061, China)

Abstract; Using the twin shear unified limit solutions of thin-walled cylinder, the formula of axial bearing capacity for
FRP-concrete-steel double-skin tubular short columns was presented by considering the influence of intermediate principal
stress and the internal thin-walled steel tube effect. Nonlinear element analysis models of composite columns under axial
load were developed by using ANSYS program. Then, the ultimate bearing capacities and the stress-strain relationship
curves for members were carried out. The finite element results agree well with the calculated results obtained in the pa-
per and test results from the references. Based on the results achieved influences of loads on the stress distribution and the
thickness to diameter ratio for steel tube and the concrete strength on bearing capacities for members were studied.

Key words: thinwalled cylinder; the twin shear unified strength theory; nonlinear finite element analysis; FPR-con-

crete-steel double-skin tubular; mechanics properties
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