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[ABSTRACT] Combining with underwater drilling blasting reef project in Zhuanzaozi, numerical simulation methods
and on-site monitoring techniques were used to study the influence of shock wave in underwater drilling blasting on piers
and preventive measures. Dynamic response of pier structure to shock wave in water and reduction effects of bubble curtain
have been analyzed in comparison. Combining with on-site monitoring data, dynamic response and safety status of Lijiatuo
Bridge has been evaluated. Results show that, the dynamic response of the pier structure to shock waves in water is larger
in the middle of the pier and at the toe, and the response of the explosive face is larger than the back face. The maximum
velocity and acceleration response appear in the horizontal radial direction, then the vertical direction and the horizontal
tangential direction. When the distance between bubble curtain and the protected object is S5Sm, the weakening effect could
be the best. Bubble curtain protection and on-site monitoring were used to guide the construction, making the Lijiatuo
Bridge in a safe state.
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Tab.4 Peak pressure and impulse of shock wave

K/ m I§AH 71/ MPa iR/ (MPa - s)
1 0.412 9.66 x107°
3 0.332 8.54 x107°
5 0.254 9.53x107°

X 1.58 2.92 1.18 1.44 1.86 0.93
Y 1. 56 1.93 0. 65 0.95 1.52 1.32
A 0.28 0.49 0.17 0.16 0.34 0.29
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Tab.3  Acceleration at monitoring points
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Fig.4 Time history curves of effective stress
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Tab.6 Velocity reduction at monitoring points

%
A X Y VA

A 48.1 28.2 50.0

B 68. 8 36.3 38.8

C 57.6 35.4 41.2

D 26.9 35.8 25.0

E 54.3 40. 8 38.2

F 33.3 36. 4 44.8
HE 48.2 35.5 39.7
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Tab.7 Peak pressure and impulse after reduction

Eﬁﬁ K-l KIS/ m W& {H & 3/ MPa i/ (MPa - s)
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Tab.8 Monitoring data A on construction Tab. 10 On-site monitoring data of shock
site of bubble curtain waves in water
Jitt/kg 20 20 16 14 12 12 B W ORE MR RBZR
1¥/EJ1/kPa 47.3 91.9 38.9 13.3 59.9 10.1 H N m m kg

2 H/kPa 18.7 53.5 12.1 6.6 17.2 6.7 7 7.0 40 68.5
3T 41/kPa Bl 6.7 277 3.5 38 38. 1
3 244 5.0 40 14.8
KO ARMRE 4 LY Y HE B 4" 200 4.0 40 9.5
Tab.9 Monitoring data B on construction 5: 320 >0 2 52
6 400 4.0 42 7.6
site of bubble curtain 7 76 6.0 36 53 9
it/ kg 20 16 22 16 20 16 L gt 87 6.0 36 23.2
1*JE/1/kPa 29.6 85.6 316.5 80.8 91.9 68.7 (E: 9" 133 6.0 34 21.5
2[E A /kPa 6.5 19.1 192.6 35.1 18.5 25.7 #1000 250 5.0 36 12.2
3*JE J1/kPa B KA 16. 8 1* 90 KK 36 44.9
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e w5t 54 6.0 20 330.4
BT L ¢ 84 60 16 124.5
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