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Abstract :

ting efficiency and production cost. Previous research has proposed the optimization algorithm based on the single

The hole layout design of medium-length hole blasting in underground mine directly affects the blas-

source & shortest path which greatly improved the efficiency of hole layout design optimization. However, the pro-
posed methods still cannot fully meet the demands of actual application. In this paper, the correlation between the
hole layout and the medium-length-hole blasting parameters was analyzed. The bottom distance between the holes was
taken as one of the main control parameters. Based on dynamic programming of the shortest path from multiple
sources and Floyd algorithm,an algorithm model for optimal layout design of fan-shaped medium-length hole blasting
was established. The proposed model solved the problem of the hole layout optimization of fan-shaped blasting hole
design with preset specific hole parameters. On this basis, the optimal design program module of medium-length-hole
blasting was re-developed using the AutoCAD platform which was successfully applied to an iron mine.
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Fig. 1 Example of optimization design of medium-length hole
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1. Initialization parameters

2. Q =function(q,s,w,r)

3. Lp =function(Q,d,ql,Lz,Ls)
4. select Specify hole line km
5. Floyd Algorithm
Initialization; A[i,j];D[i,j] = A[i,j];path
(0]
If Ali,km] = o then chang a:goto Floyd
Algorithm
Fork=1ton
Fori=1ton
Forj=1ton
If D[i,j] >D[i,k] +D[k,j] Then
D[i,j] =D[i,k] +D[k,j]
path[i,j] =k
6.Lp=D(1,kl) + D(kl,k2) +... +D(km,
n)
7.1f Lp” < LP or Lp < Lp’ then chang a: goto
Floyd Algorithm
8. Draw Hole line and list

3 REFRILBHAALIT RGN A
x|

RYs R B, 25T Auto CAD & AT —
U2, TE R A B IE h R LABR B A Bt R e
ARG ARR EZ 0 AT RE : — R AR =418
AT G) TR/ N T, BB B — b T HE T AR 1Y
WS 5 AR RN I R R AT R LR A
fLOEAR e T AR N ], 9 43 B T2 iR AL
PRBALAL BT R GERARN o

A L1 SR TG R AT 0 B v 12 , £ P L il B JE o
DAL T RS AR B AL ) A L, 2 E
RFA3.4 mx3.6m, RGEEHWSE N 16 m x
15 mo R IaMIFLAE S0°, & B ML A E 130°, AL
WA 141 G4 BifLEAR 7 emo H7ILATIIZEST
HOR LIRS BRALRI S, 0 AT L TE 3. 4 v/m’ B 5
HEHE (fe/DIRPTER) 1. 7 m, FLIR B A2 VR 22 4k ¥
1.6 ~2.2 m, ¥E 25 B #E 0. 45 kg/t, £k 2% 25 % |
3.85 kg/m, IER KL 20% JEFL K EIEE R EL 6% .

TERR /NG T E B E 1 D0 , AR A S
PCIUEL, W& 3 18 4 F7R , Fi 3 78 18 R MR i 58 B 4k
AR R T2 A S BEAT R PR FL AR A FL AR
BT, AR P i T 45 R i B 7 0 A A e
N R BT ZOR I, B2 TR RIS BOEAE , J4 %5
FURBLE B it e 50 2 B 2R )m , 2y A 3hoe
R IRA LB, WAL S BTR



*ﬁ

T Floyd B3k, FRABRAEABIEEEHI,
REMALDL LRI NRERE, SitRE
Bh AR E Lp

JEHEFLEK 192.53 m; BiHEFLEO; B, =192.52m
B 5 Jots e L IR LA FLAS Ak i T

68 o 2021 43 A
7 6 H ik (A FLER , SR A AR TRl B Dt BRI AR 7 32 20
H > VI o S L
R TRIAE T LS8 i 48 % M LAY RS A L BsE
WIS MRS o 3 Kb B 5 B HIES K6 K3k 1 3R 2 aTLIA O T & B o A
AE o B/MLUEE. ; BRILUEE ; I L ~ e s e
W25 ¥ ke g; MILERD; B MEHS W, 2y, TSN, ML S BT AV
FEl A A 14, 3k 2 T OeA A FLAS H Y
| i—fﬁ%%IE\E Q | AutoCAD AutoCAD X
| i—l—g@}LﬁE(LBﬁLp” _‘?‘FFELP B ) | :::::zl:::t’::::h:&ﬁﬂfm 187.13—198.36 :::::z:ﬁ:if:::z.z&ﬁﬂﬁm 187.13—198.36
LIS i ]
LB n=(B-a)/0+1 !
| 4 PRIR RN TR HE
TR X | | K4 $oRitss Tlﬁﬁi .
! Fig. 4 Prompts the selection dialog
WA A AL BB I i
A=la(i,j)l(nxn); a(i,j)=ToF K i
b2l TR AL ALK EE : i
e a' <Mfi5BAARE=<q , |
B W ati, j)=Ha L ALK |
i | ;
9 i
;% REAS AT : ) 13

A B A dr 4 A P M AL, SRR FLABT A
ALK BESRR BOR AR M, BOHEW.

B2 PRI s
Fig. 2 Block diagram of optimization program

design for medium-length hole

BRI

Lo BJEA LR 'S4 LKA AL LAXHSOIE i1 37 20 BIOENE: SO ERAUTR, SRR R B LR

3y AL BMHATEEAL R, WAL S A . 4 AL BRI RATMER AL, LSS R M,
Y RALA AR e der o O T LR2 T, 3uR4l A

3 BT Floyd 5k P IRFLER A BEIT
Fig. 3 Design of medium-length hole
blasting based on Floyd Algorithm

WARTE b PR ALBT R A & ML AL, 4

Fig. 5 Optimal design of medium and deep

hole layout without designated hole

+ +

JEHEFLEK 194.05 m; RIHEFLEKO; £+ =194.04m

K6 EiE el LI ot
Fig. 6 Optimal design of medium and deep

hole layout with designated holes

4 2

<l
(g

A %ok B 2 o TR LA LA T A 5231 iY Floyd
FEWITE R RILL T 468

(1) o R LR G U T A ALk i A B A Bt
SR Fre A TR, R AL S K e i LA B

(2) ML ALFLIR IR 58 B TR LA A it iy 2



38 A1

X, BRI ZEAHE 2 JET Floyd S35 M BIE sh i fLAR A LU AL B0 69

P SR AR 2 AT LR AL 2 SR TR T, 78

12 2 (AL X TV Y 58 i IR AL ST A
(3) 1E & A 45 2 S AL b TR AL A FLOLf B3

SR B AR I 22U Floyd B3k FUBAJE Dijkstra 534

R

®1 EEEELMEILFESER

Table 1 Hole layout results without designated holes

AR AL B

Vi 15 LH/m gl i
1 7.73 50.0 35
2 10.39 59.5 35
3 10.53 67.5 35
4 10. 11 75.0 35
5 16.94 84.0 35
6 20.23 90.0 215

5 —400 m

AR 7 22.35 85.0 215
8 20. 04 80.0 215
9 18.12 74.5 215
10 16. 66 69.0 215
11 13.55 63.0 215
12 13.06 565.0 215
13 12.81 50.0 215

/N 192. 50
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Table 2 Hole layout results with designated holes

SRR LA B R

a2 Ls L/ m R Jifi/°
1 7.73 50.0 35
2 10.58 60.0 35
3 10.48 68.0 35
4 10.97 76.0 35
5 16.72 83.5 35
6 19.59 89.0 35

5 —400 m

7 22.89 86.0 215

2
8 20.45 81.0 215
9 18.43 75.5 215
10 16.78 69.5 215
11 13.55 63.0 215
12 13.06 56.5 215
13 12.81 50.0 215

N 194.00
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