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Tab.3 Data of monitoring points in the numerical calculation and field experiment
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Tab.4 Main variables involved in attenuation law of

blasting seismic wave propagation under the influ-

ence of inner diameter of concrete pipe
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Tab.5 Simulating of working condition

T D/m
1 0.9
2 1
3 1.1
4 1.2
5 1.35
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Fig. 5 Stress distribution of concrete pipeline at different time

Fringe levels Fringe levels

1.820%10™ 1.016X10™
1.639X10™ ] 9.150X107 ]
1.457%10™ 8.134X10°
1.275%10* 7.119X10° _
1.094X10™ 6.103%10°
9.121X 107 5.088X10°
7.305X10° 4.073Xx10°
5.488X10° 3.057X10° _
3.672X10° 2.042%10°
1.855%10° ] 1.027><10’5:I
3.894 X107 1.123x107 |
D=09m D=1.1m

E6 AMMNEEIE

Fringe levels Fringe levels

8.841X10° 2.228%10°
7.959%107 ] 2.008%10°
7.078%X10° 1.787%10°
6.196x10° 1.566X10° _
5315X10° 1.345X10°
4.433%10° 1.124X10°
3.552X10° 9.031X10°
2.670X10° 6.822X10°
1.789X10° 4.613X10°
9.073X10° ] 2.403X10° :I
2.578 %107 1.944x107 |
D=12m D=135m

B8 r=15200 s 649 5 F1 53 A5

Fig. 6 Stress distribution of concrete pipeline with different inner diameters when r=15200 ps
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Tab. 6 Peak vibration velocity of surface monitoring points in different pipes models
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Fig. 10  Fitting curve of Z-direction peak vibration velocity of

concrete pipeline and surface soil
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Tab.7 Statistical relationship between peak tensile stress

and peak vibration velocity
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Tab. 8 Safety criterion of vibration velocity of concrete
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Size effect of dynamic response to blasting vibration of
socketed concrete pipeline

HUANG Yi-wen', JIANG Nan'?, ZHOU Chuan-bo', LUO Xue-dong',
YAO Ying-kang®, XIA Yu-qing'
(1.Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2.Hubei Key Laboratory of Blasting Engineering, Jianghan University, Wuhan 430024, China)

Abstract: In order to study the size effect of the vibration response of socketed concrete pipes with different diameters under the ac-
tion of blasting vibration, a numerical calculation model of the blasting dynamic multi-size pipes was established by the blasting test
of the adjacent pipes on site and the verification of the vibration monitoring data. The characteristics of the blasting vibration re-
sponse of socketed concrete pipes were analyzed based on the basic theory of dimensional analysis, considering the effect of pipe
size, the prediction model of pipe blasting vibration velocity is established, combining with the dynamic tensile strength of con-
crete, and the control standard of blasting vibration speed of concrete pipes with different inner diameters is put forward. The re-
sults show that there is a time difference between the peak stress on the pipe body and the pipe socket. The peak stress on the pipe
body is greater than that of the pipe socket. With the increase of the inner diameter of the pipe, the difference between the two peak
stresses decreases gradually. Under the action of vibration wave, the peak particle velocity of concrete pipe decreases with the in-

crease of the pipe's diameter.
Key words: blasting vibration; pipe size; dynamic response; socketed concrete pipe; safety criterion
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