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A study of generating the initial directed graph for LG algorithm of
open pit optimization
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Abstract: Initial directed graph generation is the key point of LG algorithm for open pit optimization which has a sig—
nificant impact on the accuracy and efficiency of optimization algorithm. Theoretical research on the initial directed
graph generation is helpful to provide a scientific basis for selecting parameters and analyzing results in the optimiza—
tion process. In this paper the initial weighted directed graph generation was formed based on the deposit discrete
method and spatial topological relationship. And the blocks and net value of mining blocks was respectively treated as
nodes and weights. Moreover the graph theory was used to solve the biggest closures and obtain the optimal open pit
limits. In order to make sure that the initial directed graph generation meets the requirements of slope angles and a—
voids producing redundant arcs the MSP( Minimum Search Pattern) was introduced and improved in this paper. Initial
directed graph could be generated according to the improved MSP method with different angles elevation rock types

and slope angles under the angle tolerance range of each setting angle. This initial directed graph generation algorithm
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for open pit optimization based on the improved MSP method was implemented by C + + programming language which
has been proved to be rational and efficient in practice.

Key words: open pit; optimization; LG algorithm; unit block; minimum search pattern; tolerance of slope
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1 MSP

Table 1 Comparison of MSP results under different slope angle and the unit block size conditions

=1: 1: 1 : : =2: 2: 1 : : =4: 1: 1 : : =4: 2: 1
1)
35 161 22 169 30 131 30 139 30
40 329 28 249 30 195 29 165 30
45 69 29 45 26 53 29 45 26
50 129 29 157 29 131 30 99 30
4 A (0 -H) BQ Y=LH P £ PAG
LSAG X LEAS = L FAS = =0 X B(ijk) A
3 & Dip( B A) .
. B, .
vt [k < N,and Dip(B A) =9, - & (4)
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Fig. 4 Diagram of unit block MSP with angle tolerance & 4° MSP
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Table 2 Comparison of angle tolerance effects of MSP results
/ : : =1: 1: 1 : : =2: 2: 1 : : =4: 1: 1 : : =4: 2: 1
(%) 1(°)
1 229 15 97 15 133 16 91 18
35 2 53 6 25 4 27 6 25 6
3 21 2 33 4 27 6 25 6
4 21 2 25 4 23 5 21 5
1 113 15 97 14 109 17 63 14
20 2 57 6 45 7 51 10 39 12
3 57 5 45 7 37 7 25 7
4 41 4 33 6 19 6 19 6
1 73 13 37 13 29 14 41 14
45 2 29 6 25 7 17 6 29 10
3 29 5 17 9 17 8 21 9
4 13 2 9 3 13 5 13 6
1 169 14 153 19 113 20 83 20
S0 2 109 9 29 7 61 14 29 13
3 81 7 29 7 47 11 25 11
4 61 6 13 5 37 9 19 9
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