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First-order frequency of the delaminated beam with

different delamination positions

Delamination Ratio of delamination First-order

No. position position frequency
l, (mm) 1/l (Hz)
A 120 0.254 16.55
B 180 0.381 15.12
C 236 0.500 14.17
D 292 0.619 15.31
E 352 0.746 16.20
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Table 2 The effect of delamination locations on the period-
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n

doubling bifurcation and chaotic of the buckled beams

Delamination  Period-doubling Bifurcation ~ Chaotic motion

No. locations voltage value('V) voltage value('V)
A 120 2.7 4.3
B 180 2.2 3.5
C 236 1.3 2.1
D 292 2.1 3.7
E 352 2.9 4.6
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EXPERIMENTAL STUDY ON THE VIBRATION OF DELAMINATED
BUCKLED BEAMS WITH DIFFERENT DELAMINATION LOCATIONS®

Chen Deliang'"  Fu Qin’
(1. School of Civil Engineering and Architecture, Changsha University of Science & Technology, Changsha 410014, China)
(2. Shenzhen Road & Bridge Construction Group Co. Lid, Shenzhen 518024, China)
(3. Department of Civil Engineering and Architecture, Xiamen University of Technology, Xiamen 361024, China)

Chen Changping’

Abstract The nonlinear response of delaminated buckling beams with different delamination locations under axial
periodic excitation was examined through experimental investigation. The time history of displacement, phase dia-
grams and spectrum are described and discussed. The research demonstrates the delaminated buckled beam per-
forms nonlinear dynamic motions, such as period, period-doubling as well as chaos. The experimental results show
that in the case of the same delamination length, the delaminated location greatly affect the dynamic characteristics
of delaminated buckled beam. And when the central of the delamination region is closer the mid-span of beam, the
first order frequency of delaminated beam is lower. Moreover, the delaminated buckled beam more easily experi-

ences the periodic motion, doubling periodic motion and chaotic motion at lower excited frequency and loads.

Key words delamination buckled beam, experiment, parametric vibration, delamination locations, non-

linear dynamic response
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