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Abstract: For improving rock blasting effect ,a method of air deck stemming structure is presented in this paper.
Through the finite element analysis software ANSYS/LS-DYNA | the models of continuous and air deck stemming
structure are established ,respectively. The calculation results show that the stress peak value is obviously weakened
on the charge part of the hole wall. However, it has little effect for the peak value of rock stress at locations far from
the hole center. Therefore , the structure is beneficial to control over-crushing in the center of explosion source and re-
duce the crushing area. Meanwhile,in the air stemming section, the stress peak value of the hole wall element decrea-
ses obviously,but the effective stress action time increases dramatically ,which indicates that the structure has a pro-
moting effect on improving the rock blasting effect at this position. In the cuttings stemming section,due to the influ-
ence of air decks,the stress of cuttings stemming unit attenuates basically according to an order of magnitude. Fur-
thermore , at least 2 air decks should be designed in the stemming structure to achieve the desired effect. The feasibil-
ity of improving blasting effect of the stemming structure is proved by experiments of bench blasting.
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Table 1 Stemming parameter

Tob flfe/mm MALRE/m R IR /m IR RE/m K /m
a 200 15 5.0x1 0 10
b 200 15 0.5 x4 1.0x3 10
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Fig. 1 The model for calculation( unit:cm)
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Table 2 Explosive parameters
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Table 3 Rock mechanics parameters
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2.2.3 B EMFAEA et M P R SRR B 1 i it 5 — AR J, Rk

Mo FLFE B0 B ] SOID_AND_FOAM #7145
B ZA RSO BA R A o, 32 2 R AR L 8
HLTRPE R BR 7 2548 sl LA A Bl . 1%
FERHERITE 7 HRZS T AR FR A AR AR AR A
SRIPR, FErp IS e B RAS T 0, XA 24
AR ST IR AT R IR R AR L o LR i 2R

¢ =]2—(a0+a1p+a2p2) (4)

. 1 . NI
ZEEEP:JQ =7Sijé‘ij;P ijjj;aoxal N HH A

AR ), =3 0% .o, R IR 1 AL
TR EESHOLE A,



46 1 2022 4E3 A
*4 REYMHESH
Table 4 Stemming material parameters
p/(g-em™)  BIUIMIE/CPa  (ABUHHERIRL/ GPa a @, a pc
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Fig. 3 Target unit distribution of charge segment
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Fig. 4 Target unit distribution of stemming segment
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Fig. 5 Stress distribution of continuous stemming structure
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Fig. 6 Stress distribution of air deck stemming blasting structure
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Fig. 7 Stress distribution of continuous stemming structure
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Fig. 8 Stress distribution of air deck stemming blasting structure
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Fig. 9 Stress distribution of continuous stemming structure
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Fig. 10  Stress distribution of air deck stemming blasting structure
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Fig. 11 Stress distribution of cuttings blocking element with air interval stemming blasting structure
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Fig. 12 Stress distribution of air element with air deck stemming blasting structure
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