202043 A WHHENKFS%MARB¥R) Mar. 2020
36552 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 36, No.2
NEHS 2095 -1922(2020)02 - 0212 - 08 doi.10. 11717/j. issn ;2095 — 1922. 2020. 02. 03

ETHREMERWRBRLITIFEN HBENIK

HOBH N, RERE A
(T PRAC T A2 A T e L XOBF 2 K 3 T AR ) 5 B SR 25, 5K 400074 )

H E BW AFTHEEXT AR L E ey BN, 3l HF e —F L
TRELT IR MK T ik Tk EREEEA NG ETHRFAT, R
K= ST g L T F RN BRI FARER, M- LT R ELAN
B G AR IR G 5A BB AARA AR R db S AR B
FTERBERZEAZAGEEMESRXE. GER FHEL L HEE T EFINGRE
BH5 B AFetrE RE LR RN FRHREER R EIOP R SH T A% k06K
F Ay TR 20T 14% . B /%Jrﬂa‘if’w%ii%’éﬁﬁ a9 A8 B maK | £ B R e ik
FEZ 55 W TR LR R

KR BRI IR T2 N IR, A S o
FE 4SS TU39I1 XHERARER A

Ultrasonic Stress Test of Concrete I-beam Based on
Singular Value Decomposition
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( Co-constructing State Key Laboratory of Mountain Bridge and Tunnel Engineering by Province and Ministry,
Chongging Jiaotong University ,Chongqing , China,400074 )

Abstract : Based on ultrasonic signal and the SVD ( singular value decomposition ) method, a new
approach for testing the stress of concrete beams under specific load modes is proposed and
verified. The ultrasonic signal of a concrete I-beam model under the three-point bending loads with
22 load levels within the elastic range is collected and composed into a matrix. A characteristic
vector is constructed by linear superposition of the singular vector of the signal matrix,so that the
inner product of the vector and the ultrasonic signal turns to be a linear function of the stress,and
then a linear fitting relationship between the signal and the stress can be established. The results
show that,in the sense of mathematical expectation,the stress indicator obtained by this method is
strictly a linear function of the stress, and, under the experimental conditions described in this
paper, the relative error of stress indicator is less than 14%. It is concluded that the stress
measurement method proposed in this paper is validated with experimental results from the
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concrete I-beam model.

Key words : ultrasonic coda wave ;concrete I-beam ;stress test;singular value decomposition
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