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Abstract: The Load/Unload Response Ratio (LURR) method is a new approach to predict the failure of
heterogeneous brittle media, i.e. using the ratio between response rates during periods of loading and unloading to
describe the damage state of the media. To show the effectiveness of the approach, this paper firstly evaluated the
LURR time series associated with a loading and unloading experiment on a two-layer structure carried out in
University of Naples in Italy. The result shows that the LURR time series climb to an anomalously high peak and
then decrease rapidly prior to the final failure. Moreover, the rock failure acoustic emission (AE) experiment is
conducted, and the experiment data is evaluated by the LURR method with macro-axial-strain as response.
Results indicate that the LURR curve is very consistent with that of the two-layer structure experiment. Then the
LURR curves are compared with AE energy rate and macro-axial-strain as response respectively. It is found both

LURR values show identical evolution: initial stability, abmormity, peak value, and decrease charply prior to the
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final fracture. In order to determine the relation between LURR evolution and the damage of the structure, the

LURR values are combined with damage variable (D) to provide the damage estimation of the structure. The

results shown in the paper may suggest that the LURR method provides a new approach for the health assessment

of large scale structures or ancient buildings and the prediction of engineering catastrophic failure.
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Fig.1 Stress-strain curve of rock
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Table 1 The analysis results of LURR, damage degree of

two-layer structure
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fi#%/em LURR D/Dp {i#/ecm LURR D/Dg

iy BTN

1 1871.7 0.41 3.87 0.79 1.00 3.71 0.78
2 -15834 -0.30 3.13 075  -0.76 3.12 0.73
3 -14024 037 0.84 - -0.78 1.42 0.35
4  -15721 -0.33 2.69 0.69 -0.79 1.91 0.54
5 2105.7 0.78 8.73 0.91 1.32 9.56 0.92
6  —-1572.1  -0.29 1.27 026  -0.72 2.31 0.63
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Fig.4 LURR analysis of two-layer structure experiment
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Fig.5 LURR curves of two floors structure experiment
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Fig.6 Sketch of specimen, load condition and arrangement of

AE probes (circles denote the positions of AE probes)

0 4000 8000 12000 16000
EI

Bl 7 A SRk i 2
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Fig.8 Curves of strain vs. time recorded in rock experiment
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variable and strain as response
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