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Discriminant analysis of conrete debonding of CFST based on
nonlinear vibration characteristics
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Abstract: This paper [irstly conducted push-out test and dynamic signal test on CFST. The difference of
nonlinear vibration characteristics of CFST in different working conditions in push-out test was analyzed.
And the influence factors of nonlinear characteristics of CFST were studied. The first order of vibration
signal was extracted by utilizing analytical mode, the relationship of frequency- amplitude was obtained by
Hilbert transform. The test results of three CFST members show that the nonlinear vibration
characteristics first increase then decrease in all loading process, and the characteristics are affected by the
interaction between steel tubular and concrete. The interface of cementation is weaken by the poor quality
of concrete placement, thus the nonlinear characteristics is relatively low when the concrete debonding isn’
t occurred.
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Fig. 1 The loading device in the push-out test
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Fig.2 Force transferring sketch

TS B AE TR BB - PR 4 1 0 9 e R T T 2450 43
Ao TR BE A 4 A 1 AR TT DL SRR

ee=1,(H—h)/GE) = a—0bh 4)

Ko, S p 80N 0 BTV BRGS0 ) s A

BRI E AR B BLR . o — 20— £ 3y

O H R0 A A T A 9 R R IV S AR A
P 3 02 CEFSTL 75 HfE i i 46 i 72 v 409 45 9 1) i
AR e R ) AT 2 1] R A o DA K R R A
188 A B Ry 25 AH L A7 Ak A % A 16 A 280 X6 Y
ARAEL - P AT AR A 2. 2 g 7 AR 9 e R A T R =
FAIE 3 A o AE TN R AT A I A5 07 B Y R AR (E AT
RN R HY A 15 TR B R 45 B N AT AR A

= EE Hlmm
o 150 250 350 450 550 650

-500 |’

WA /1076

-1000

-1500 “
:: —e— P=100 kN~ P=200 kN —&—P=300 kN = P=400 kN
—%— P=500 kN—@— P=600 kN ——P=700 kN —— P=800 kN
e P=900 kN—4— P=920 kN
B3 CFSTINEHNRNETEKESH

Fig.3 Longitudinal strain of steel tubular

along the length of No. 1 CFST
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Fig. 5 The relative slip of steel-concrete of No. 2 CFST
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Fig. 6 The relative slip of steel-concrete of No.3 CFST
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Fig.7 The normalized curves of frequency vs. amplitude

of No. 1 CFST under different working conditions
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