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THEORETICAL STUDY ON AXIAL DECOUPLING COEFFICIENTS OF
SMOOTH BLASTINGWITH AIR CUSHION CHARGING CONSTRUCTION

ZONG Qi' LU Peng-ju' * LUO Qiang'
(1. Department of Civil Engineering  Anhui University of Science and Technology Huainan 232001 China
2. Third Coal Construct Corporation of China Suzhou 234000 China)

Abstract Charged with air cushion the blasting mechanism of smooth blasting with soft cushion charging
construction is studied. Namely the soft cushion can not only decrease the pressure of explosion shock waves and
explosive gases in order to reduce the shock compress breaking on hole-wall but also can extend the action time
of explosive gas-pressure and improve the quality of breaking cracks of smooth blasting under the quasi-static
pressure of explosive gases. According to the requirements of smooth blasting axial decoupling coefficients of
charging construction with air soft cushion are analyzed. Correspondingly the theoretical calculation formulas are
presented. Finally the axial decoupling coefficient values of smooth blasting in some rocks with air layer are
calculated and the air soft cushion charging construction is used in engineering practice of smooth blasting. The
results show that air soft cushion is an effective smooth blasting charging construction.
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Fig.2 Curve of centralized coefficient of tension stress
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0,=200 350 g/m
2" P, =10 g/em’ K,
D =3 600 m/s d.= 32 mm
d, = 40 mm p,=
200 MPa K,=2 1
K, 1012 )
1 88%
5 6
6.8 m
1345 m 2
YT- 27
d, =42 mm L,=2.0m
P = 1.2 glem’ D =4 500 m/s d, =
¢ 35 mmx 400 mmx 480 g 1 6 100 40 mm K,
ms 30 6.0 E 500 700mm
1 4
Tablel Axial decoupling coefficient calculation values of smooth blasting in some rocks
/kg- m 3 /m- s ! / MPa /MPa Ki
2 600 3700 4300 100 140 (120) 8 9 1.89
2000 1800 3500 15 25 (20) 2 3 4.96
2700 4500 6000 90 110  (100) 59 2.17
2700 4100 5700 200 240 (220) 10 23 1.20
2
Table2 Physics mechanics propertiesof rocks and calculation coefficient of axial decoupling
Ki /mm
/kg- m? / MPa / MPa / /g- m'
2728 0.33 80.5 6.8 3.42 5.00 1.0 230 546 650
2710 0.32 71.5 6.4 3.73 5.00 1.0 230 533 650
2650 0.26 157.4 9.4 2.07 3.33 1.5 345 430 550
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