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

doi;10.3963/j. issn. 1001 —487X.2021. 02. 005

IR R B R T

i 1 w2 oyl e per 3 _34
TRA GER WER TEE BERZ
(1L ARF AT B A BR AT A ), 5% FH 550002 52. 22 IFGHT e K e T BRZS w1, 22 I 561000 5
3. BRAHT AR TARRAE AT AT RS 7], 5t I 55000254, (A EOAR A A FROY 7], IR 4 839200)

B E: REANMERELERET GIGE L, 5B E R S S A P ey BE, ST K S0
IR IAT RIS MK, S BOR A K 3% B3R -F & i B AR KA E 9 vg AN IRsh K b kAT R AR B X B
TR, BAFS ARSI, B S ARADMIBLERBTFERNAAX D IS5, G Fafed A
F R RFHAR AL RO AR AL R R T 0.8, R MLRESTF, B EHBAX TR LM T
B B ORAIEAR AT 09 3E Rk, LR B RS FB a3 K AR SR F R R B R, A 6 P KRG
LRI R, KT RZ, E A @R RS IER IR D R R K T 54, ARZAXF
BRI BTN A | B AL R 6 BT FILM EAL B W AT R AR KRR BERB ST BREIRF
G BB B,y R AE AR 0 2 A T AR SR AR A

KPR ERMA; BB FERMTANK; AR S T S

hESES. TD235.1 TERFRIRAD: A NEHS: 1001 -487X(2021)02 -0032 - 05

Experimental Research on Blasting Seismic Wave Propagation Law
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Abstract; According to the field situation of Biesikuduke open-pit coal mine, the propagation law of blasting
seismic wave in multi-step slope was analyzed. The blasting vibration tests were carried out on the step slope of the
mining area. Four vibration test points were selected from near to far on the upper platform of the blasting area, and
seven times blasting vibration tests were carried. Finally,five sets of valid data were obtained,and the five groups of
vibration data results were fitted by the Sadovski formula regression fitting. As a result, the correlation coefficient R of
the fitting results in axial ,radial and vertical directions are all greater than 0. 8 ,which indicates that the linear corre-
lation is good. Meanwhile, it also shows that the vibration propagation formula has a good applicability to the slope vi-
bration attenuation law under this geological condition. Furthermore , with the increase of the distance from the blast
center, the slope particle vibration velocity decreases continuously. Among the three directions,the peak vibration ve-
locity of the horizontal radial direction,horizontal tangential direction and the vertical direction is largest,second and
smallest , respectively. Therefore , The impact of the distance from the blast center on the blasting vibration velocity is
much greater than that of the elevation. By using this formula to develop the blasting vibration prediction software , the
vibration peak value of measuring point position can be predicted, the maximum single-stage detonating charge and
the vibration safe distance can be checked through the given parameters,which provide the data basis for solving the
non-working slope stability.
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Fig. 1 Diagram of mining site of open pit coal mine
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Fig. 2 Present situation map of step slope
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Fig. 3 Schematic diagram of measuring point layout(unit;m)
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Fig. 4 Schematic diagram of field instrument layout
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Table 1 Blasting hole network parameter table

SRR SRR
W& EH H=10~12 m
JfLEAE d d =120 mm
JEALARITE W, LPMRITLI W, =4 ~4.5 m
fLIE a L a=55~6.5m
HERE b MEAETAT L, 6=3.5~4 m
T h WHEA=1.2m
YEZGEAHE ¢ ¢<0.5 kg/m’ , WA S PRfFL G
LA Q Q =qabH =72 ~ 108 kg, HRH5LPRAL IR B
IR KERPE N 1=3.5 m
xk2 BHIZSHEE
Table 2 Blasting process parameter table
T HRIX o AR S B,
IRV € Y v L2/ mm 2k MR/
1 4921195.692  4122247.916 120 81.0 10.40
2 4921199.400  4122193.229 120 125.0 16.04
3 4921240.958 412033. 360 120 90.0 9.36
4 4920748.924 412009. 725 120 104.2 15.73
5 4920946. 948 412000. 998 120 110.0 14.28
® 3 BFHIRSNALE KR
Table 3 Measured data of blasting vibration test
= = o AR S gt A RE =2 i 2%
W E;j%%ﬁg@ WL /m ﬁl—ﬁijrﬂlaafﬁﬁfi/( cm :/ ) (;nﬁ}s;,/l) . yﬁZjJﬂ?f%/Hz ,
A 57.1 2.92 2.85 2.73 4.909 18.52  12.20 23.81
B 79.3 1. 80 1.78 0.99 2.718 22.22 35,71 35.71
! C 81 93.0 1.39 1.30 0.77 2.053 27.62  24.38  25.31
D 110.5 0.75 1.83 0.78 2. 126 25.08 14.01  30.89
A 60.0 4.81 3.18 1. 86 6. 059 23.18 21.56 21.51
) B 15 75.0 2.45 2.32 1.93 3. 887 14.71 18.35 44.44
C 95.0 1.59 1.45 0.90 2.333 40.00 39.80 37.64
D 105.0 1.21 1.78 1. 14 2.436 13.42  32.00 38.84
A 58.5 2.35 2.14 1.85 3. 678 34.04 36.53 18.82
B 82.0 1.85 1.76 1.57 2.997 23.76  35.84 26.43
3 C %0 96.5 1.72 1.39 0.72 2.326 37.26  34.78  34.78
D 120.0 1.33 1.12 1.09 2.052 20.10 48.49  35.71
A 50.0 5.47 5.09 3.82 8.392 17.35 17.35 23.74
B 68.0 3.46 2.78 2.13 4.923 21.57 15.41 17.94
4 C 104.2 87.0 2.26 1.51 1. 18 2.963 19.14 15.56  33.76
D 100.0 1. 47 1.12 0.98 2.092 38.28 28.37 38.46
A 45.0 5. 66 5.11 3.33 8.321 24.76  23.42  29.52
B 70.0 3.76 2.54 2.38 5.124 13.07 25.56  27.68
> C 1o 85.0 2.54 1. 65 1.36 3.320 14.71  33.47  29.96
D 102.3 1.96 1.94 1.61 3.193 43.01 30.89 15.15
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Linear model Poly1:
S()=p*xtp,
Coefficients (with 95% confidence bounds):
p= 1.704(1.344,2.063)
p= 5.624(4.599, 6.649)

Goodness of fit:
SSE: 0.8211
R-square: 0.8461
Adjusted R-square: 0.8375
RMSE: 0.2136

-3.2-3.1-3.0-29-28-2.7-2.6-25-24-23

InP,

B S KPA A B LMLl 5 i 2k P

Fig. 5 Linear fitting curve of horizontal radial velocity
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Linear model Poly1:
J&)=p*xtp,
Coefficients (with 95% confidence bounds):
p= 1.48(1.219,1.74)
p= 5.427(4.684,6.17)

Goodness of fit:
SSE: 0.4341
R-square: 0.8878
Adjusted R-square: 0.8815
RMSE: 0.1553
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Fig. 6 Linear fitting curve of combined velocity
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Fig. 7 Software interface for blasting vibration prediction
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