¥38E FH2W o Vol.38 No.2
2021 46 A BLASTING Jun. 2021

doi:10.3963/j. issn. 1001 —487X.2021.02.013

AR A FGTHEGILIEH
WEARHERUM R
LTt L2 e

(1. R S L 1S BB R PR W], Do 1 2430005
2. BRI A SR E K R SR, Bl 243000
3. Bl INAF R B AR TR A BT A R, B0 2430005
4. R TR S TRAERE K T 410083)

B OE: R¥5 LRSI R R T AW ZR s AR, AIRR SRR ) T AL E AR, s
¥ 5 71 5 - FURRNE B A RS BUE ML B AT AT, TR B B AR A T A SUR AR s B R, 4
RAEY AT B 3 RBAE R R R R AR AR T AL 2 a0 BRI X 2, S B AT 5
B SR AR IR AT, R I A HIE R, Bk B A KT 8 5 6 iR IR e, R I AR HAE R, B R R4 R A
B (8 BYEAE R 1 7 90.58 MPa) , 2BA-FLAR K AL B AN LMY R KA FES“ AR DB K" A4S,
BB SR A A 25 MPa, h 2 BYA 8 N 65 27.6% , 5 2 68 -BE AL wE P RERES HE—
RIS A6 R ) B AR Bk BT 4m R AT %4 2 ) 6938 3% (20 ~50 MPa) , ) & AL A%A B ) B4R
WG KM, KRNI RN SRIER H3BEAER T ¥ B A b 2346 R 0605 £ P R a5 2L LR A
WHEIL A 3749 B Wy, W] B AL 0 IR Bh ik B S B LR IR, A SUIR Ak o B LA ARIF A BB AR
KB M A; WAL, KEBUE; LM

RES%ES: TD235.3 XEKERIRAD: A XEHE: 1001 -487X(2021)02 - 0088 —07

Numerical Simulation Research on Rock Breaking Law of
Combined Hole Blasting under Different Stress Conditions

YANG Hai-tao"” |LI Er-bao'” ,YI Hai-bao'” ,DAI Yong®
(1. Sinosteel Maanshan Institute of Mining Research Co. ,Ltd. ,Maanshan 243000, China;
2. State Key Laboratory of Safety and Health for Metal Mines, Maanshan 243000, China;
3. Maanshan Institute of Mining Research Blasting Engineering Co. ,Ltd. ,Maanshan 243000, China;
4. School of Resources and Safety Engineering, Central South University , Changsha 410083, China)

Abstract; Blasting in deep mines is inevitably affected by initial ground stress. In order to explore the rock
breaking law of combined holes under high ground stress, the combined rock breaking mechanism of initial stress and
combined hole explosion stress was analyzed, and the numerical simulation research on rock fragmentation by com-
bined hole blasting under different stresses was carried out. The results show that the suppression or promotion of the
initial stress on the blasting effect depends on the comparison between the initial stress and elastic limit of the rock.
When the initial stress is less than the elastic limit of the rock,the effect is inhibited, and when the initial stress is
greater than the elastic limit of the rock, the promoting effect is shown. When loading different initial stresses ( the
rock peak stress is 90.58 MPa) ,the number of failure units and the crack propagation length of the combined hole
are accord with the trend of “decreasing first and then increasing” , and the stress value at the inflection point is

25 MPa,27.6% peak stress of the rock, which is consistent with the elastic limit stress value in the whole stress-
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strain curve of the rock. By extracting and analyzing the effective stress and vibration velocity at the measuring point,

it can be seen that the coupling stress at the measuring point increases linearly with the increase of the initial stress

(20 ~50 MPa) ,indicating that the initial stress plays a dominant role under the coupling action of the initial stress

and the explosion stress. In the combined hole scheme,the advance cracking blasting creates a new free surface for

the front row holes,and the vibration velocity monitoring at the monitoring point shows that the combined hole blas-

ting plan has a good shock absorption effect.
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Fig. 1 Stress distribution diagram of

a circular hole under plastic conditions
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Table 1 Physical and mechanic parameters of rock

J i % B (kg - m ) SPERLEE/ GPa THRA WA 51 &/ MPa PIZ it/ GPa
2682 55.0 0.25 90.58 12.7
*2 HHELIEMRSH
Table 2 The main material parameters of explosives
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Fig. 3 Stress cloud diagram at typical moments of combined hole blasting
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in combined hole blasting with initial stress
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Fig. 7 The stress of the measuring point changes with time
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Table 4 Vibration velocity wave peak table for each hole position

i

MO wscl L kL BEEEA  RHEL
(m-s™") (m-s™") (m-s™") AHEFL AT HEFL
20 0.749 0.396 1.66 1.89 4.19
25 1.090 0.360 1.54 3.03 4.28
30 0.373 0.337 1.42 1.11 4.21
35 1.190 0.565 2.55 2.11 4.51
40 0.520 0.376 2.33 1.38 6.20
45 0.526 0.401 2.57 1.31 6.41
50 0.448 0.322 3.23 1.39 10.03
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