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Experimental study on tilt corrugated web steel box girder based on

metal magnetic memory testing technology

SU Sanging' ,LU Xiugi' ,WANG Wei' ,DONG Lining* ,MA Xiaoping', YE Yi'
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China;
2. School of Architecture and Civil Engineering, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: The flexural loading test of tilt corrugated web steel box girder are conducted by four-point bending
pattern. In the same time, the magnetic signal along the lines of flange and web direction of this beam under
different load level of the whole loading process are collected. The change rule of the magnetic signal and its
gradient values during the elastic and plastic stage are analyzed, and the characteristics of the magnetic signals to
describe the stress concentration degree and the position of beam are extracted by experimental data. Conclusion are
obtained as following: First, in the four-point bending test of corrugated web steel box girder, a zero value of
magnetic signal can’t indicate the stress concentration position of beam, the judgment methods of magnetic signals
passing zero value may have some mistake. Second, magnetic signal curves of the elastic and plastic stage of tilt
corrugated web steel box girder are similar. The magnetic signal characteristics of the elastic stage can indicate the
stress concentration degree very well, while the magnetic signal characteristics of plastic phase can’t indicate the
stress concentration degree. Third, the deflection degree value in the mid span on the yield stage of the steel box

girder can be calculated by using the mutation point of magnetic signal curve and absolute value of gradient curve.
Key words: metal magnetic memory (MMM) ; bridge steel Q345qC; four-point bending; stress concentration; mag-

netic signal gradient
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Fig. 1 Leakage magnetic field distribution curve
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Tab.1 Chemical composition of Q345qC steel specimen

e %
Pt
Si Mn P S
Q315qC  <0.20 <<0.60 1.0~1.6 <C0.035 <<0.035

K2 QSCHMIXHEHZFE M8
Tab. 2 Mechanical properties of Q345qC steel specimen
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Fig. 2 Steel box girder cross section (unit: mm)
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Fig. 3 Magnetic signal detection line layout (unit: mm)
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Fig.4 The initial state magnetic signals curves
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Fig. 6 The plastic stage magnetic signal curves
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