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COMPARATIVE ANALYSIS ON INFRARED TEST AND
NUMERICAL TEST FOR A HOLE-PREFORMING
SPECIMEN'S FAILURE PROCESS

LIU Xiang-feng, WANG Lai-gui, HE Feng

(Department of Mechanics and Engineering Sciences, Liaoning Technical University, Fuxin 123000, China)

Abstract: The thermal infrared imager is used for testing the deformation and failure process of hole-preforming
concrete specimens, and thermal infrared images which indicate temperature field changes of testing surface of
specimen are obtained. Furthermore, the numerical test is conducted by using a rock failure process analysis
computer program (RFPA) to simulate specimen’s cracks expansion process as load applying. The results of
numerical test and specimen’s stress condition analysis approve that as loads applying, in some regions of
specimen where close to preforming hole, the stress concentration will take place. In those tension stress
concentration regions, microcracks will generate, expand and connect to form macroscpic cracks gradually, which
cause the specimen failure ultimately. From thermal infrared images, the temperature of testing surface rises
generally. Moreover, it is found that the rate of temperature rising is in some positive correlations with the loading
speed. Comparing results of thermal infrared test and numerical test, it reveals that regions where tension stress
concentrates and microcracks generates in numerical test are corresponding to regions where temperature rises
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rapidly. It is a powerful proof to confirm that the generation and expansion of microcracks is one of major reasons
to cause the temperature change of specimen during the failure process. This result could be regarded as the failure
omen information of similar concrete structure, and could be used for forecasting the failure of concrete or rock

structures.

Key words: concrete; hole-preforming concrete specimen; infrared monitoring test; numerical test; stress

concentration; crack
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Table 1 Physical and mechanical parameters of concrete
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c25 2.217 23.2 5 1.362 0.198

C35 2.305 32.1 5 1.473 0.207
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Fig.1 Infrared images of specimen failure process
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Fig.2 Temperatures of different locations closed go hole
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Fig.3 Load applying on the hole-preforming specimen
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Fig.5 Results of cracks expansion numerical test
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