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Abstract; The formulas for the length and angle of surface crack are obtained based on the difference of

propagation time of Rayleigh wave and the diffracted Longitudinal wave. Propagation rule of Rayleigh wave

Wi BE:2017-08-13
BESWE : HEE SRS E R 973 1% (2014CB046903) 5 7 14 % 18 24 4% ot 7 19 9¢ 1AL B 52 45 4 22 4 VF vz )
(0218002402021 ; [ &K A SR FL 2% 5 45 (51325903) 5 KT [ R B % JE 4 (BE £ % ) (este2015jeyjys30001
cstc2015jcyjys30006 , cstec2016jcyjys0005)
EEE A AT A971-) . 5, SR LA, 2N F AP TR B R 9 4 BT 5 . E-mail : 540523115@qq. com,
J/NEGEEEE B #0814 S, E-mail:zhouxiaopinga@ sina. com,
Received:2017-08-13
Foundation item: National Program on Key Basic Research Project (973 Program) (No. 2014CB046903); Evolution of
Disaster and Safety Criterion for Highway Tunnel Lining Containing Cracks (No. 0218002402021);
National Natural Science Foundation of China (No. 51325903); National Natural Science Foundation of
Chongqing (No. cstc2013jcyjys30002, cstc2015jcyjys30006, cstc2015jcyjys30001)
Author brief:Du Wenwei (1971-), senior engineer, main research interests: maintenance and management of highway
engineering construction, E-mail:924687720(@qq. com.

Zhou Xiaoping(corresponding author), professor, doctoral supervisor, E-mail;zhouxiaopinga(@ sina. com.



152 T REHRLE R B A % 40 %

is analyzed in accordance with different depths and angels of surface cracks using the finite element method.
The simulation results were validated calculations and the simulation accuracy is proved. Results
indicatevia: 1) During propagation of Rayleigh wave, a proportion propagates along the medium surface
(including the crack surface); The remaining is subjected to mode conversion phenomenon, and becomes
the diffracted transverse and longitudinal wave. All of the elastic waves are absorbed by the viscoelastic
artificial boundary when they come to the border of the medium, which eliminates the influence of the
reflected wave. 2) Calculation errors of the length and angle of surface crack are substantially below 5%.
Within certain ranges, the calculation accuracy is higher as the values of lengths and the angles of the
surface crack increase.

Keywords: Rayleigh wave; finite element; propagation rule law; surface crack; the difference of

propagation time
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Fig.1 The diagram of Rayleigh wave

propagation and diffraction
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Fig. 2 The schematic diagram of finite element model
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Fig. 4 Snapshots of each time in the wave field

(The length of crack is 60 mm)
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Table 1 The calculated data of crack length
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Table 3 The calculated data of crack anglef
(different crack length)
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Table 4 The calculated data of crack angle
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Table 5 Comparison of different methods of fracture length

. ik d/m WmE/%
d/m 0/(*)
A CIEEE 0.0431  7.86
0. 04 90
SCHRC18]Se 845 3L 0. 045 12.50
LIRS 0.0918  1.97
0.09

CHAL 18]Sz ER 45 0.086  —4.44

R6 TREAEREMENILER

Table 6 Comparison of different methods of fractureangle
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