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Study on critical failure vibration velocity of arch with vertical wall
lining subjected to blasting vibration

. 1 2 . 1 . . 3
YI Chang-ping’, LU Wen-bo", ZHANG Jian-hua', ZHANG Ai-ping
(1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. School of Water Resources and Hydropower,
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Abstract: The function of complex variable and stress wave theory are employed to study the stress and vibration velocity
distribution of arch with vertical wall lining(AVWL) induced by blasting vibration; then the critical failure vibration velocity of
AVWL is gotten when the incidence angles of incident wave are different. Firstly, the AVWL is mapped into a circularity whose
outside radius is bigger than 1 but inside radius is equal to 1, and then the dynamical response of the circularity is solved under the
acting of harmony P wave. The result shows that the incidence angle of incident wave has large influence on failure vibration velocity
of AVWL, when the incidence angle is 90°, 0°, 270°, the critical failure vibration velocity of lining is decrease by degrees.
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Fig.1 Conformal transformation schematic
drawing for arch with vertical wall lining
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Fig.2 Stress and vibration distribution for lining when the
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Bl o AR SCHRLLLY, Ak R P A0 (1 Ve 1 4 SR Y. 3
KA LA K FEL 5 P4 00 1 W A R Y g, PR
TR, A STA ) H A A8 P A0 (14 0 A e S FH . g 4
AT, AT REIA ML 5 Py 000 ) e B T . g A
AP 2 WSTR[ 11]o NS AR OIS 4RI #4) 1R Y. 3 1
P AU 2 Fis. PN AR 90° 4 iIAn
Pl P ) RN 23 A ] 3 T

1.6
12 +
0.8
04

0.0 |

@/ (°)

04
0.8
12

1.6 -
270°

(a) AR MY 15 B ) 73 AT (Fhr: GPa)

160
120
80
40
0

@/ ()

40
80 -
120

160
270°

(b) FTI POV i WAL A A vs)

o
210 il

140 |

70 |

ot

@/ ()

70

140

210 -

270°

(o) FHRIA MR RN CRfL: m/s)
B3 NS 90° R RIS I R SR 5 A

Fig.3 Stress and vibration distribution for lining when the
incidence angle is 90°

P I8N SR Sk 2700 R A A0 AT P 18 R 41 38 43
At 4 Fros.



%8

Dy RATAE s BRRBARENAE R 300 T FEA R e S P T 2207

20
1.5
1.0
0.5 F
0.0

4/

0.5
1.0
1.5 F

20+ 270°

(a) AR MY 15 3 ) 734 (Hhr: GPa)

160
120 +
80 |
40
ok

@/ ()

40
80
120

160 L ot

(b) FTI PO i WAL A A vs)

180
120
60

0F

4/

60

120 -

180 &

270°

(o) I MR AN CRfL: m/s)
B4 NSFAY 2700 BIGE I R AR S A

Fig.4 Stress and vibration distribution for lining when the
incidence angle is 270°
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