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Smart Detection of Connection L oosening of Frame Supported Glass Curtain Walls Based on
Coupled Sructural Response Vector and Support Vector Machine Approach
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Abstract: A coupled structural response vector (SRV) and support vector machine (SVM) approach was developed for the
connection loosening detection of frame supported glass curtain walls. Firstly, a structural simulation model was established,
which considered both static and dynamic characteristics for the connection damage due to the loosening effect of frame
supported glass walls. Secondly, the structural response vector was then used for damage pattern identification and quantification,
which validated the effectiveness and applicability of SRV as damage indicators. Finally, a damage identification sample database
containing different SRVs with the first four frequencies of glass panels and the inclination angles at nine points was established.
Three SVMs with different kernels functions were used for the sample training and damaged identification. Particle swarm
optimization was also utilized to optimize the parameters of radial basis function kernel. The results show that the effectiveness of
coupled SRV-SVM approach for the identification and quantification of connection loosening of frame supported glass curtain
walls is satisfactory.
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2.0 1.23 1.18 423

Four loosening conditions were given in the experiment.
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. . SRV Output
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1 1 0.9918, 0.9801, 0.9916, ---, 1.0079 (1, 1)
1 2 0.9828, 0.9499, 0.9836, ---, 1.0142  (1,2)
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Table3 Accuracy under different kernel functions and penalty parameters

Kernel

Penalty function Linear

RBF Sigmoid

Accuracy Misrecognized conditions Accuracy Misrecognized conditions Accuracy Misrecognized conditions
C=0.5 89.13%  (6,1),(4,1),(9,1),(10,1),(13,1) 17.32%  (6,1),"+-,(12,5) 6.22%  (1,7),--,(14,8)
C=1.0 89.13%  (6,1),(4,1),(9,1),(10,1),(13,1) 50.00%  (1,4),--,(5,7) 19.56%  (1,7),---,(14,8)
C=3.0 97.82% (6,1) 73.91%  (6,1),--, (11,2) 54.34%  (6,1),"-(5,7)
C=5.0 100.00% 82.61%  (6,1),(12,2),(10,1),(9,1), 71.73%  (6,1),--,(11,2)
(4,1),(3,2),(13,1),(11,2)
C=10.0 100.00% 89.13%  (6,1),(10,1), (9,1),(4,1),(13,1) 82.61%  (6,1),(12,2),(10,1),
9,1),(4,1),(3,2),(13,1),(11,2)
RBF is radial basis function.
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