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Optimization and Application of Low Disturbance
Blasting Parameters in Stopes Adjacent to Backfill
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Abstract; Aiming at the safety problem of second-step mining blasting in Lilou Iron Mine, the finite element
software ANSYS/LS-DYNA is used to establish a corresponding blasting simulation scheme. According to the actual
stope specifications,the length of the backfill body on both sides is 20 m,and the length of the middle mining body is
30m. The size of the bottom roadway is 4 m 4 m. The height of the backfill body and the ore body are both 25 m ,and
the thickness and row spacing are both 2 m. When arranging blast holes, it is considered to set 0.5 m 1.0 m.1.5 m
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and 2.0 m thick protective layer( that is,the ore body between the bottom of the blasthole and the boundary of the
filling body) inside the ore body near the boundary of the backfill body,and both bottom and top initiation are used.
After simulating the second-step recovery blasting under different schemes, the element most affected by blasting is
selected at the corresponding position of the boundary of the backfill body for comprehensive analysis of stress, vibra-
tion velocity and displacement,so as to evaluate the overall stability of the backfill body under different schemes. The
simulation results show that increasing the thickness of the protective layer in an appropriate range can effectively re-
duce the impact of blasting on the filling body. At the same time , under the top initiation scheme ,the detonation posi-
tion of the explosive is far away from the filling body, and the stress wave attenuation is more obvious. When the
thickness of the protective layer is set to 1.0 m under the top initiation scheme, the effective stress peak value,the
peak vibration velocity ,and the peak value of the combined displacement of each monitoring point during the blasting
process are 0. 03 MPa,9. 35 cm/s,and 0. 07 mm respectively,all of which are in the safety range of the filling body.
However ,the thickness of the protective layer needs to be increased to 1.5 m when the bottom initiation scheme is a-
dopted to keep each monitoring point in a safe state. In contrast , the thickness of the protective layer of the top initia-
tion scheme is smaller,which has a better effect on the ore recovery rate. The simulation scheme of the top initiation
method and the thickness of the protective layer of 1.0 m is verified through the field industrial tests by arranging a
vibration meter around the stope. And the peak particle vibration velocity at the backfill boundary is fitted according
to the relevant data and the Sadowsky formula. The peak velocity is 9. 37 cm/s, which is consistent with the peak vi-
bration velocity of the corresponding monitoring point in the simulation results. And the blasting effect on site is rela-

tively positive, which further verifies the reliability of the simulation results and the rationality of the simulation
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scheme.
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Fig. 1 Schematic diagram of second-step
mining and blasting( unit:m)
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Table 1 2# Main parameters of rock emulsion explosive material model
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Table 2 Mechanical parameters of Lilou iron ore body and filling body
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Fig. 4 Equivalent stress cloud distribution of bottom-hole initiation simulation scheme
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Fig. 5 Equivalent stress cloud distribution of top-hole initiation simulation scheme

BTSRRI T IR EAAR R B, MR R
W RIETEAE ST ST S = B THE 6
SE 7, FRBIER XZ BRI 1/2 #E,
W, AR T7 S N AR S BRI 2B
HERTEY /L B 14 288 £l Bl 1Y BI04 T B3RO
B, 2N A BEmE N B . Hit, i
1 LB Y BT 26635 (I L 1) BA K 2848 LBk 3R
A BT 30415 (U & 2) FEON ME TN A (AR 3 i)
ICRIFF TP R BT RNLS) IR B N A
I 20T BIZEAL , T XA 7 SR v B SE IR AR B R
PR AT

(D 0S5mBEPE GIOBEPE ©I15afPE @20 E
(a)0.5m (h) 1.0m (c}1.5m (d)2.0m

protective layer  protective layer protectivelaver protective layer

B 6 FURRBERIT SRR R mER S =B 6
Fig. 6 Equivalent stress cloud distribution of filling body

interface in bottom-hole initiation simulation scheme

@0S5SmEFE M10mEPE @15alPRE D2.0nERE
{()0.5m Hyi0m (e)1.8m (d)2.0m

protective layer  protectivelayer protective layer protective layver

B 7 FLORBRERr RIFBEGRFE SR = B a7
Fig. 7 Equivalent stress cloud distribution of filling body

interface in top-hole initiation simulation scheme

K 8 5 9 MARERFXTRPEEERE
0.5 m B, W BT BT AR ) L BrRoE DA K
BB E#Z, RALIKERN, RKFIN
4 0.44 MPa, IE{HHR BN 59. 02 cm/s, Fx KEH
#250.21 mm, X H BT HIG 30415 241 1) , 3T
FEEAHH DL RS RE FIHE 5 2R FIFL DR, W S
AR /N T ALIRHEAR T 5, Hoh , B RSN 10
0.26 MPa, Wi T FEE ARG HL 58 B , {H 14 (H 4% 2
44.97 ew/s J5 R TR E AR ERE T M, XTE 8
o 24 5 (BT 30415 ) By i RR T Z (LI 1 - a)
BEAT T TERBOT 16526 2 ms Zch , LR FLIR
FEAE R ) Pk 2400 R R SEIR IR AL R A



58 B O

2022 12 A

PRL, BB R BN RO ) R b T IR E
0.44 MPa, SR J5HRE TN 2 0. 10 MPa; B85 , HiAti
FLERBT= A RN B R LB Z R IRAR I 5, 3
SRS T (BRI AW s BEE NS AR
FER PR EYT 565 TR, 2400 5 BT A RN N B
WRG W, RA LI R E B MREN TR 2k

------- HT30415

KA, W A VEAEHR 2 5 W (R ) HH BB 18] A AR X
o7, EL WS s B9S8R o B8 I AR Bk 2 B B S5 5 00
FRBER . N, B4R L#I S (HIT 26635) AR
TSR AR AE 2 5 2490 0 AE 248N , 1B o T BE B At
SOFLBGR , AR ) IRE DL R A RS I (E 3
T 240 S5 REAE

0.25¢

— H526635
go2or i o e HIE30415

— HI526635

4 A
4

. 05 B 80
= y — H5526635 ~ 60} ,
R4y BIT30415 4ol
Hosl i § 20r
& 50
s 02 20|
=] R -40
0.1
5 \ , Ny %60
1 1 i 1 _80 1
0 5 10 15 20 0 5
I [E] /ms
(a) ZFANL

(a) Equivalent stress

(b) Vibrating velocity

10 15 20 0 5 10 15 20

I5F 6] /ms I 6] /ms
(b) $R (c) EHIE

(c) Resultant displacement

B 8 0.5 m AP RIS R QFHER R 2R
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Table 3 Blasting response characteristics of the monitoring point of the hole bottom initiation scheme

3= BRAEX BRIRE/ BREMB/
TRES LAV JEE/m v 51/ MPa, (em-s7!) mm
1 LSER 0.5 0.44 72.68 0.21
2 LSER 1.0 0.12 28.68 0.18
3 LSER 1.5 0.04 10. 47 0.11
4 LSER 2.0 0.02 8.97 0.08
5 Lo 0.5 0.26 44.97 0.13
6 Lo 1.0 0.03 9.35 0.07
7 Lo 1.5 0.02 7.19 0.07
8 Lo 2.0 0.02 5.21 0.04
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Table 4 Correspondence table of X-direction blasting
vibration velocity peak value and blasting center

distance at different measuring points
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LIk g

T TR
{a) Filling body afier blasting

B 13 BBERGSHET AREER
Fig. 13 Photographs of stope and caving ore site after blasting

(b) BRI T
(1) Ore after blasting and collapsing
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G, Fril Bl Tk il B SR S R AT IRIE , 18
FLIT 458

(1) 22 BIRS AR, RN T 58 SR B 2 i
ERET TR AL, & TR R B E ST
M EEBS I FLERA B AL 7= AR , BRI A
EDALLT 2708

Q)BEHEREA, W TIIRERNE , RITE
JEEFRVE 1.5 m A RRARIE TSR R E M, X T
LOEET SRR E 1.0 m, AT g
Bl 2R, (R GRAIE FESR A BT A RN ) , PR DA K
FRAL T H2VEREIN , TR TR E R AR

G EESRIPEERRENL.Om
YRR RTINS Tk ilkse , ) B 1 2
HARAEETH HEMMFEERFRAKX N V=

34, 17(%5) L BLATE TR AR N B T (A 4

SEUERMERIRE A 9.37 em/s 5 9.35 em/s,
WEBE, ASEB AR T E N T REERE
PRI 5 R TF B
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