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Tab. 1 Physical and mechanical properties of cement
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Tab. 2 Mix proportions of concrete
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C35 370. 8 658. 4 1222.8 178 2.97
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Fig. 3 Test results of concrete strength
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Fig.4 Test results of elastic modulus Fig. 5 Test results of ultrasonic velocity
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Fig. 7 Comparison result of damage evaluation index
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Sensitivity analysis of evaluation index of concrete stress damage

HU Xiao-peng, WANG Bo, PENG Gang, PAN Bao-xue

(School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: The cube compressive strength, the splitting tensile strength, the modulus of elasticity, the
ultrasonic wave velocity and the water absorption of concrete under different pre-damage degrees are
tested. The sensitivity of each evaluation index is compared, and the evaluation index of damage
evaluation is selected, which is convenient for practical engineering application, clear in physical
mechanics and sensitive to the whole damage threshold. The results show that the modulus of
elasticity should be selected as the evaluation index of concrete stress damage. The water absorption
rate can be selected as the evaluation index of concrete stress damage when the test conditions and the
time are allowed, but the measurement point of the water absorption time should be increased
properly to improve the reliability of the test data. When the engineering sites or the test conditions
are limited, the ultrasonic velocity can be used as a damage evaluation index for nondestructive
testing, but it is not suitable for the evaluation of concrete stress damage alone and should be used in
combination with the elastic modulus or the water absorption.

Keywords: stress damage of concrete; evaluation index; sensitivity; cube compressive strength;

splitting tensile strength; modulus of elasticity; ultrasonic wave velocity; water absorption



