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Engineering Practice of Controlling Fly Rock Direction
in Complex Mountain Slope Cut Blasting

FAN Yong-qiang ,MA Jun-bin, JIAO Wei-ning ,YAN Gao-wen ,BAl Xiao-liang
(CCCC Second Highway Engineering Company Limited , Xi’an 710065 , China)

Abstract: Due to complex geology of the Tanjiaba slope section of Enshi National Highway 209, fly rock was
generated during blasting. According to the surrounding environment characteristics and the specific situation of cut-
ting slope mountain section,a method to guide possible fly rock to a safe place was proposed combined with the ad-
vantage of the minimum burden principle , the multidirectional blasting action control principle and the group charge
interaction principle. First of all,the short-hole and small bench height blasting was used to create a new lateral free
surface for the main blasting of slope cutting, and then a deep-hole bench blasting method was carried out. The slope
was descended sequentially in three small benches to reach the height of a deep-hole bench blasting. In the main
blasting of deep hole slope cutting, a large-interval time delay hole-by-hole blasting method was adopted, and loose
blasting with small explosive unit consumption,long packing, and inside-out sequential detonation were used. In order
to reduce the generation of fly rock,some necessary measures were taken,such as the slope edge holes were inde-
pendently designed according to the site conditions, the lateral minimum burden was obviously smaller than the slope
minimum burden, and the detonation sequence and blasting parameters were flexibly adjusted according to the slope
thickness. These measures greatly reduced the generation of fly rock,and effectively guaranteed the houses and facto-
ries safety in the villages below the slope. At the same time, the short-hole blasting also facilitates the addition of new
working faces,which improves construction efficiency. It can provide a reference for similar projects.
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(a) Road surface and right side slope to be excavated
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Fig. 1 Surrounding environment of blasting area
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Fig. 2 Schematic diagram of the blasting area profile
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Fig. 3 The roof of a house was hit by

a flying stone by blasting
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Fig. 4 Construction method and sequence

of blasting excavation
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Fig. 5 Schematic diagram of blasting

hole layout of step blasting
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Table 1 The Parameters of middle-deep hole bench blasting

Bl JRBEARDTER JFLRE S FL ] JFLHEH L2yt
H/m W,/m L/m a/m b/m Q/kg

2.6 6.6 2.5~3.0 2.0~2.5 12.6 ~18.9

7 2.8 7.6 2.5~3.0 2.0~2.5 14.7~22.1

2.8 8.6 3.0~3.5 2.4~3.0 24.1~35.3

3.0 9.6 3.0~3.5 2.4~3.0 27.2 ~36.7

10 3.0 10.6 3.0~3.5 2.4~3.0 30.2~44.1
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Fig. 6 Single hole arrangement and initiation sequence
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Fig. 7 Arrangement and initiation sequence of

blast holes in a row with two holes
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Fig. 8 Arrangement and initiation sequence of a row

of three-hole or multi-hole blastholes
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