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DAMAGE DETECTION OF PRESTRESSED CONCRETE BEAMS BASED
ON NONLINEAR DYNAMIC CHARACTERISTICS
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Abstract: Two post-tensioning tests for bond prestressed concrete beams were used to carry out a static test and
a two-stage fatigue test respectively. Under each damage level, the beams were excited by a hammer and their
acceleration signals of free vibration were recorded. Then the signals were processed by the blind source
separation algorithm and Hilbert transform to obtain frequency-amplitude curves, from which the change of
nonlinear dynamic characteristics of the beams with the damage level was analyzed. The strain of the prestressing
strand and cracking of the beams under each damage level were utilized to investigate the relation between the
change of the nonlinear dynamic characteristics and the damage of the beams. The results prove that the nonlinear
dynamic characteristics can be used to detect the damage of prestressed concrete beams.
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Fig.1 Dimensions of the beams and loading arrangement
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Fig.2 Acceleration sensors layout
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Fig.3 Cracking of X beam at ultimate bearing capacity
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Table 1

Steel strand strain of X beam under and after load

IRERA jg02 jg03 jg04 jg0s5
ik 15kN 21 27 13 -2
A 0 -15 -7 -15
Jn# 30kN 47 91 55 64
EHE 3 7 8 39
Jinzk 45kN 74 166 100 74
UG -1 -85 15 7
Ik 65kN 235 430 240 235
S -6 -66 24 183
Tn#g 75kN 297 440 317 127
EHSE -54 -163 -82 -9
Tn#k 120kN 969 1292 1209 901
e -95 37 128 387

e jg01~jg05 HML L ENERARINA R, jg01 TERP B L4
BOA, BUCAE A Idk SSkN I, RARKE I B, Wl
BN AR N IE R WM QLA IR AT R B AR
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Table 2 Cracking of SZ beam during fatigue test
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Fig.4 The frequency-amplitude curves of X beam under each
damage level
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Fig.5 The normalized frequency-amplitude curves of X beam

under each damage level
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Fig.7 The normalized curves of frequency vs. amplitude of
SZ beam under each damage level
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