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Experimental investigation of static damage of concrete beam under

bending-shear based on acoustic emission technology

YUAN Ming', HUANG Lian', PENG Zhuo', YAN Dong-huang', LIU Yun®
(1. School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, Hunan,
China; 2. School of Road and Bridge Engineering, Hunan Communication Engineering Polytechnic,

Changsha 410132, Hunan, China)

Abstract: An experimental of a shear test of concrete beams at the specimen and component level
was applied, to quantitative evaluate the damage based on the acoustic emission (AE)

parameters. The damage process of a concrete beam was dynamically monitored using the AE

W7 HH:2018-11-07

BESTIE B F &AM LR CIuE =71 RD 5 H (2015CB057706) 5 B H SAFH 32 54 5 H (51108046 ,51678068)
WA B AR A 00 H (2017]15029) 5 K U0 31 TR 9 19 48 TR 52 3 %8 CRE 42 39T H (16 KIDO02)

fEHER N2 980, B W m i B A, Bl 2082, T2 4, E-mail: mingyuan@csust. edu. cn,



74

¥ERXFFROGAAFR

technique. Concrete damage assessment techniques based on the characteristics of the AE theory
were summarized, and an improved damage model was proposed. The quantitative relationship
between the AE parameters and the stress level was established using a cubic polynomial model,
and a damage evolution equation of concrete beam was developed. Then the validity and accuracy
quantitative evaluation of concrete beam damage by damage evolution equation were verified,
compared with the existing damage model. The results show that the AE cumulative number
changes in three stages, the AE signal is active during the linear development stage, with a
relative stress level of 095 to 40% ., and that relate to the material contains many micro-cracks.
The cumulative number of AE events and the impact number steadily increase during the stable
growth phase. Further, the development of micro-cracks inside the concrete is stable and slow,
with a relative stress level of 40% to 80%. The AE cumulative number drastically increases
during the instability phase, where the relative stress level is over 80% , and the internal crack
specimen reaches an unstable extended state. The AE cumulative event curve can better describes
the entire damage process of a concrete beam, the amount of calculated damage quickly increases
through the improved damage evolution model, tends to smooth at the mid-term stage, and
increases rapidly when the stress level is over 0. 8 until the specimen fails. The damage evolution
model properly reflects the three stages of concrete damage development. The specimen or
component is also damaged when the relative stress level is low, according to damage degree
calculating through the damage model. 4 tabs, 12 figs, 27 refs.

Key words: bridge engineering; acoustic emission technology; shear test; crack propagation; dam-

age assessment; cumulative acoustic emission events
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