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Analysis of Acoustic Emission Parameters of GFRP Tube Confined
Steel Fiber Reinforced Concrete Short Columns

SHE Yanhua', HUANG Junjie, ZHOU Lingjie

(School of Urban Construction, Yangtze University, Jingzhou 434023, China)

Abstract: To investigate the influence of steel fiber content on the mechanical properties of glass fiber reinforced
polymer(GFRP) tube confined steel fiber reinforced concrete (SFRC) short columns under axial compression,
acoustic emission( AE) technology was employed to monitor the damage evolution of the core concretes. The results
show that as the steel fiber content increases from 0% to 1.8% , the peak load and displacement ductility of specimens
increase, with the maximum increments reaching 31.55% and 15.60% respectively. The axial compression process
of the specimens can be divided into three distinct stages based on AE energy evolution trends. AE energy is the most
active in the crack development stage, and the Kaiser effect appears. With the progress of the loading process and
the increase of steel fiber content, the proportion of shear cracks gradually increases, and the rise time/amplitude-
count/duration(RA-AF) can be used to quantitatively characterize the failure characteristics of the core concretes.
The evolution characteristics of 4 value can reflect the fracture process of concretes. The downward trend of the &
value in the crack development stage can be used as important precursor information for the fracture and instability
of the specimens. When the 4 value reaches the minimum and tends to be stable, the specimens undergo ultimate
failure.
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Table 1 Basic physical properties of coarse and fine aggregates

Aggregate Apparent density/(kg-m *)  Bulk density/(kg-m ) Water absorption(by mass)/ % Crushing index(by mass)/ %
Coarse aggregate 2671.5 1387.2 0.92 2.87
Fine aggregate 2411.3 1135.9 8. 64 13.57
®2 GFRPEMNZFIERE
Table 2 Mechanical Properties of GFRP tube

Direction Elastic modulus/MPa Yield strength/MPa /./MPa

Longitudinal direction 41.2 350.5 650. 8

Lateral direction 8.5 130.6 32.3
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Table 3 Mix proportions and cube compressive strength of core concretes

Mix proportion/(kg+m™*)

Specimen Jo/MPa
Cement Water Coarse aggregate Fine aggregate SF Water reducer
SF-0 337.0 180.0 1030.0 842.0 0 2.7 33.2
SF-0.6 337.0 180.0 1030.0 842.0 47.1 2.7 34.8
SF-1.2 337.0 180.0 1030.0 842.0 94.2 2.7 35.7
SF-1.8 337.0 180.0 1030.0 842.0 141.3 2.7 36.3
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Table 4 Main AE parameters of test

Threshold/dB Amplifier gain/dB Sampling frequency/kHz

Peak definition time/us
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Fig. 3 Load-displacement curves of specimens
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Table 5 Results of peak load and displacement ductility factor

Specimen A,/mm A,/mm P P /kN
SF-0 5.93 5.42 1. 09 383.18
SF-0.6 5.83 5.16 1.13 408. 14
SF-1.2 6.21 5.22 1.19 467.23
SF-1.8 7.17 5.69 1.26 504. 09
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