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Experimental Study on Delay Optimization between Blasting Holes
in Grade Batching Mining of Lianghekou Hydropower Station
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Abstract; In the field of hydropower engineering, whether the grade of rockfill dam ingredients is qualified or not
is directly related to the filling quality of the dam and the safety of the dam body during operation period, which
should be paid enough attention to. Taking the mining of rockfill dam of Lianghekou Hydropower Station as the engi-
neering background , this paper carried out the experimental research on the influence of delay time between holes on
blasting grading under the condition of precise millisecond delay. Firstly,the mechanical principle of the influence of
delay time between holes on blasting fragmentation is expounded theoretically. Then,12 kinds of test conditions are
designed to carry out comparative study combining with the mining field. The influence characteristics of delay time
between holes on blasting fragmentation are analyzed from grading distribution, different particle size range and aver-
age fragmentation. The effect of delay time between holes on blasting gradation is obvious,,and the effect of delay time
between holes on particle size has obvious zoning characteristic. For the particle size which is less than 10 mm, the

effect of delay time is not obvious. But for the particle size of 10 ~80 mm,the distribution change has obvious wave
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characteristic and periodic rule, which is closely related to the superposition of stress waves under different delay

time. For the particle size which is above 80 mm,the effect of time delay between holes gradually decreases,and the

cutting of natural structural plane is the main role. Meanwhile , the effect of delay time between holes on average frag-

mentation is obvious. With the increase of delay time,the average fragmentation first decreases and then increases,

and the minimum value is obtained at 10 ms,which indicates that the crushing effect is the best at this time. Howev-

er,from the perspective of optimal gradation of hydraulic grade proportioning envelope, by comparing the error rate

with the centerline of envelope, it is the best when the delay time between holes is 20 ms, it is verified that there is a

difference between hydraulic rockfill dam grade proportioning mining and mine mining. The crushing degree is not the

only index. It should be reasonable to set the delay between holes to make the explosive energy reasonable to crush

the rock and form a specific uneven gradation.
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Table 1 Blasting test conditions
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1 0 4.5 3.5 11.0 3.5 1600 90 AL
2 B O 5 4.5 3.5 10.0 3.5 4700 90 AL
3 ¥z 10 4.5 3.5 12.0 3.5 2700 90 AL
4 (B, 20 4.5 3.5 8.0 3.5 5000 90 WipFrag
5 BRERRK 30 45 3.5 120 3.5 4200 90  WipFrag
6 50 4.5 3.5 14.0 4.0 4000 90  WipFrag
7 0 4.0 3.0 14.0 3.2 3800 90 AT
8 3 5 4.0 3.0 10.0 3.2 4200 90 AL
9 Efg‘g;% 10 4.0 3.0 12.0 3.2 4510 90 AL
10 gm gy 20 4.0 3.0 12.0 3.2 3505 90  WipFrag
11 30 4.0 3.0 15.0 4.0 3600 90  WipFrag
12 50 4.0 3.0 13.0 3.5 3420 90  WipFrag
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Fig. 2 Determination of blasting fragmentation by Wipfrag scanning
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