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Surge Wave Properties Induced by Underwater
Blasting in Water Diversion Engineering

LIU Yi-qi' ,CAI Zi-yong'* ,QIAO Shi-fan' ,YU Peng-kun'
(1. School of Civil Engineering, Central South University ,Changsha 410075, China;
2. Sino-Hunan Overseas Engineering and Development Co. ,Ltd. ,Changsha 410004 , China)

Abstract: In order to further study the propagation characteristics of surge wave induced by underwater blasting
loads , the multi-physical field coupling simulation method powered by the dynamic analysis software COMSOL was a-
dopted to establish a transient solution model based on the second water source project-diversion project of Guilin
City. The isosurface, peak stress and vibration velocity of surge wave under explosion load were studied and evaluated
based on field monitoring results. The results show that the surge wave produced by underwater blasting essentially

propagates around the center of the blast center,and the surge isosurface evolves from regular round to irregular ellip-
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soid with time. The surge waves decay rapidly during propagation, and with the increase of water medium velocity

threshold , the influence range of surge wave action region is small. In addition, the stress of the surge wave has super-

position effect under the condition of delayed blasting,and thus there are multiple peaks. When the distance to blast

center increases from 28 m to 108 m,the attenuation rate of the peak vibration velocity of the surge wave reaches

96.3% ,which has little effect on the structure. Meanwhile , the time of the peak velocity of the surge wave increases

gradually with the increase of the distance to blast center.
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Fig. 1 Water diversion project planar graph

2 KTEEFLRHMEES

2.1 WEE

it 2R H] COMSOL A4 % Kk T 4l FL A B HE AT
BRI RBHI SR D FAAF e I OB 2R
KRB Ut T 39152 PRk B8 22 mis Q7K T B AL BT IR
R FH 22 SLIRIRE A 5 AR A B FT A7 4B T 0 S 249 18 A1
B 50 26 A LIASAUL TG R 30 5 4 2 A 0 O Tl ARUK



134 ek 2023 4F 12 H
B, 5 SR R RS A IR Q2K J1o R, SERRAE ML RE Lt in o BRI o 28 56 Y

JE 523 SK B R 2 s O A R A S 0
S OB KE I AR M FLYS FLEE 45 53 A s DRy
TE BRI FEARON , OB RS B4 x 58 x /5 =473 m x
161 m x91 m, P& 532K FH Bl PO TR R A% | BT
K/NEBEB A AT AT, THRAA Y R AS BT ECh
101206 4>, 7K~ Sl FLAR B AR AN & 2 frs

KR B FLAR A AR Y (7 m)

Fig. 2 Calculation model of underwater

Kl 2

drilling and blasting( unit;m)

2.2 MRHEBEIRSE

RRIEYIRI S BT Xy e 2 2 U T
b, SEPR RO Z5 (AR C30 TR EE +.84%) , 18
A TR AR ), 25 P8 T AR S PRGOS Bl i
LSRRI TP A A 2% ST
BB IEITF £ 1 iR,

(R, S 37 3 24 ) A% By 8t o A5 A 2 fF 5 At
(H8) S 3h g W AR G B, TEARME R
TR 552 20k R 25 8 1 2R B T R T, B TS
FER S P %, et FIRE R AR

RS AT 28T T it 2, AR NP 3 s
®1 BEMBSHIE

Table 1 Values of model material parameters
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Fig. 3 Time history curve of blasting load
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Table 2 Charging parameters of underwater blasting
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Fig. 5 Contour nephogram of surge wave at different times
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Fig. 6 Contour nephogram of different surge wave velocities at the end of blasting
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Fig. 7 Stress time history curve of surge wave at different monitoring points
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Fig. 9 Time history curve of surge wave vibration velocity at different monitoring points
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Table 3 Comparison of peak particle velocity between field test and numerical simulation
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Table 4 Statistics of monitoring results of underwater drilling and blasting water area

KRB WD R/ m BROEE/m K I E/ (em - s7') 7K ) W fE/ MPa

1.8 9.24 / 14.050

1 4.0 7.50 / 19.023

6.0 6.19 / 30.374

1.8 13.07 0.007 9.106

1 2 4.0 11.91 / 9.568
6.0 11.12 / 12. 645

1.8 17.15 0. 006 6.156

3 4.0 16.28 / 6.591

6.0 15.71 / 6.617

1.8 10.52 / 11.197

1 4.0 8.66 / 16. 623

6.0 7.14 / 20. 646

1.8 14.01 .007 7.161

2 2 4.0 12.67 / 8.918
6.0 11.68 / 9.721

1.8 17.87 . 006 5.526

3 4.0 16.84 / 6.023

6.0 16.12 / 6.813

(3) 7K i P sl 2 i A8 O B 114 8 o 2 95 B
ol , 7E R IREZG S 1 A A i i e e R
Bl SRR, 0B A 28 m AN E] 108 m,
PR P W ELYIR 21 JEE Il AR IR 5] 96. 3% , AR A
XA FU A o A, K T R B A B
TR JRE 3% BT T o 8 B P T 28 9 4 K, 2 5i1)
7 0.006 5.0.021 s.,0.025 5.0.028 s.0.031 s,

(4) BUEREIEE IR 55 B i T L 23 Hr 45 A
PRI, BRI 3l A A A R B ], A
SCEEST R BB BT AT SE P . (H25 IROK R Sl fLAR
RHOE T A S 2 Pk AN il UL, B 240 e R a5
SRFRRE OO K26 KR 25 1 SR K
TR R, Jm S0k 1 — A T JE K R Bl FL A%
W2 INFAR SN BUE Dy E i, il 2 51
B PRI , B A SRR T
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