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Nondestructive testing for grouting quality in
prestressed concrete T-beam based on SVM

ZHANG Dong-feng, LIU Jian-xin, XIE Wei
(School of Info-physics and Geomatics Engineering, Central South University, Changsha 410083, China)

Abstract: The characters of ultrasonic wave in an un-grouted beam were tested by ultrasonic pulse-velocity method. The
grouting quality of a grouted beam was predicted by support vector machines(SVM). Some testing positions were
validated after the experimental test. The results show that the predicting results of SVM are correct, and the grouting
quality predict method based on SVM has better performance on the aspects of training speed and reliability than
artificial neural network (ANN).

Key words: ultrasonic testing; support vector machines; artificial neural network; T-beam

T SVM 2] [3] [4-6]
[1] [7-9] [10] [11]
T SVM
[12] [13]
[14] [15]
[16]
(SVM) [17-18]
(ANN)
( — ) T
2009-11-25 2010-03-05
(60672042)
(1964-) 13703580368 E-mail:

zhangdongfeng220@126.com



1570

) 41

1 SVM

(Xi, yi)( =1, ,n X
y
ye(+1,-1)) D
gX)=w-X+b

W-X+b=0

lg00/=1
2/w

yillw-x;)+b]-1=0 =1, ,

Fig.1 Diagram of SVM

"V )
yilw-x)+b]=1-¢& &=0 i=l,

g 0

H,

[19-20]

H,

xeR? i

,n

)

g[=1

il

2

Vapnik

3)

S
w2
W] 2+c(3 &) ( co 1
c
)
f(X):Sgn|:ia[yiK(X['X)+b:| 4)
i=1
k() sgn() n

4 K¢, 2

SVM
¢
3
Sigmoid
2
RS-STOIC ( =
x< ) 256 mm><264 mm><103 mm

6 kg

HX-GMM-SV560C



4 T 1571
)
3 SVM 1 4-14
SVM (x )
3.1 SVvM T x=0 T
x
m 0
1
4-14 2 ( ) 7-al
SVM
( ““N17~
1 SVM
Table 1 SVM samples
(x )/m /em / / / * / /
(km-s™) mV kHz (km-s™) mV kHz
-11 42 N2 3.497 427 82.353 4.49 0 4.286 519 94.118 4.49 1
-10 42 N2 3.497 427 47.095 4.30 0 4.247 105 94.118 4.69 1
=7 20 N1 2.438 174 66.667 4.10 0 3.897 828 101.965 8.40 1
-6 20 N1 2.664 206 70.588 4.10 0 3.610 532 98.039 8.59 1
-5 20 N1 2.884 146 74.510 4.30 0 3.830 146 90.196 8.40 1
7 20 N1 2.901 074 62.745 4.30 0 4.000 565 129.412 7.81 1
10 42 N2 3.185216 54.902 4.30 0 3.822 216 82.353 4.69 1
11 42 N2 3.228 830 74.510 4.10 0 3.758 097 62.745 4.30 1
* <c>> <>
2 7-al SVM  ANN
Table 2 Results tested by ultrasonic pulse-velocity method SVM and ANN for side beam 7-al
/ / / SVM BP
(x )/m /em (km-s™) mV kHz
1 -16.25 42 3.735 613 43.137 391 1 0.869 33 N4
5 —-15.25 42 4.067 200 58.824 4.88 1 0.977 94 N3
6 —15.25 42 3.667 200 50.980 391 1 0.711 55 N2
18 —-1.25 20 4200916 262.745 7.81 1 0.986 90 N1
19 0 20 4.034 784 164.706 7.81 1 0.986 09 N1
20 1.25 20 3.858 063 137.255 7.81 1 0.982 14 N1
32 15.25 42 3.747 506 70.588 3.91 1 0.903 74 N4
33 15.25 42 3.412 235 54.902 391 0 0.049 73 N3
34 15.25 42 3.629 506 90.196 4.88 0 0.198 58 N2
35 16.25 42 3.797 965 66.667 5.86 1 0.318 07 N4
36 16.25 42 3.936 750 62.745 4.88 1 0.951 63 N3
37 16.25 42 3.452 585 62.745 4.88 0 0.027 77 N2
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