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Abstract; On the background of the extension of Nam Ngum 1 Hydropower Station in Laos,the blast vibration
tracking of the existed buildings and equipment was implemented. The vibration characteristics of presplitting blast-
holes and main blast-holes were compared by analyzing the statistical data. Besides, the smoothed particle hydrody-
namics( SPH) numerical technique was used to study the causes of the vibration differences induced by presplitting
blast-holes and main blast-holes from the views of charging structures, initiation modes and burden sizes. Results in-
dicate that the peak particle velocity( PPV) induced by presplitting blast-holes is generally higher than that induced
by main blast-holes. The charging structures, initiation modes and burden sizes all play a significant role on the ex-
plosion loading characteristics as well as the evolution and distribution of the nearfield blast damage , which further af-
fects the transmission and distribution of explosion energy. The explosives in presplitting blast-holes are generally de-
coupled charging with the rock mass and laterally initiated by the detonating cord. Moreover, the burden of presplit-
ting blast-holes is always larger than that of main blast-holes. The peak blasting pressure on presplitting blast-hole

walls is lower than that on main blast-hole walls. For the presplitting blast-holes, the crush zone and the number of



$38 s W2 AR, RS MR, BB KR HL LR B AL TR R AR R Sl LB A 59

cracks adjacent to the blast-hole,as well as the damage degree of the rock mass along the resistance direction, are all

relative smaller. Thus, less explosion energy is consumed by rock fragmentation and throwing, allowing more energy to

be converted into vibration energy. Consequently, the vibration induced by presplitting blast-holes is relative larger

than that induced by main blast-holes.
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Fig. 1 Layout of main buildings and equipments

during the extension of hydropower station
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Fig. 2 Initiation network (unit;m)
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Fig. 3 Charging structures( unit:m)
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Fig. 4 PPV induced by the presplitting and main blast-holes during the excavation of the intake slop
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Fig. 5 Fitting analysis of the attenuation law of blast vibration
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Fig. 8 Numerical models under different charging structures(unit:m)
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Fig. 9 Damage contours under different charging structures
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