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Study on Parameter Optimization of Presplitting-smooth
Combined Blasting for Soft Rock Roadway Excavation
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(1. School of Resources and Environmental Engineering, Wuhan University of Technology,
Wuhan 430070, China ;2. Gushan Mining Co. ,Ltd. ,Ma’anshan Iron and
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Abstract: To address the technical challenge of blast-induced overbreak at tunnel crowns during soft rock road-
way excavation, this study proposes an optimized presplit-smooth blasting synergistic method. Theoretical analysis
grounded in wave impedance principles demonstrates that the wave impedance disparity between pre-split cracks and
surrounding rock creates a high-reflectivity interface ,fundamentally altering stress wave propagation dynamics. When
the stress wave reaches this interface ,most of its energy is reflected, with only a small portion transmitted , resulting in
substantial attenuation of wave intensity. This phenomenon transforms the initially transient,intense impact energy in-
to a millisecond-scale, gradually released load, effectively mitigating energy superposition from subsequent stress

waves and preventing cumulative damage within the rock mass, thereby significantly improving the dynamic stability
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of the geological structure. Numerical simulation results demonstrate that the synergistic method outperforms conven-

tional smooth blasting by effectively confining the damage zone within the presplit fracture boundary , resulting in a re-

markable reduction in crown damage depth to 0.3 m. Furthermore, this approach substantially decreases peak particle

velocity (PPV) while transforming the loading profile from a transient sharp-rise/slow-decay’ impact to a more con-

trolled millisecond-level delayed-release’ pattern featuring gradual pressure buildup and deferred peak intensity.

Field implementation of the optimized synergistic scheme in the kaolinized diorite porphyry roadway at the —350 m

level of the Gushan Iron Mine demonstrated exceptional contour control ,maintaining intact surrounding rock in weak

interlayer zones without spalling or collapse. The study verifies that the presplit-smooth blasting synergistic method,

leveraging stress barrier effects and meticulous parameter optimization, achieves a substantial reduction in blast-in-

duced damage and vibration while effectively mitigating overbreak in soft rock roadway excavation.
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Table 1 Rock material parameters
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Table 2 Explosive material parameters
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(b) Charge structure diagram of perimeter holes in presplitting—smooth blasting combined method

K7 AL 2 A5 X EE A (A em)

Fig. 7 Comparison of charge structures for perimeter holes ( unit;cm)
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Table 4 Smooth blasting charge design
JLALAA TR S LR/ A Lk LR SEh0 A B
Hole Number of Hole Charge per Total Detonator
designation holes/pes length/cm hole/kg charge/kg delay period
Yt £l Cut holes 5 320 2.4 12.0 1 B 1" period
234 B
HHIFL Relief holes 25 320 1.6 40.0 Lo fl ,
2" 3™ 4" periods
J& 31 FL Perimeter holes 17 320 1.2 20.4 5 Bt 5" period
JEEfL Bottom holes 6 320 2.0 12.0 6 Bt 6" period
BT Total 53 84.4
x5 MR-LHEMDEBRBEDRITR
Table 5 Presplitting-smooth blasting combined charge design
JALAA PR JE LR/ A EIRS B2 4 J5¥2iii B
Hole Number of Hole Charge per Total Detonator
designation holes/pcs length/cm hole/kg charge/kg delay period
FFEFL Cut holes 5 320 2.4 12.0 2 Br 2" period
. 3458
%Ejjﬂj 25 320 1.6 40.0 o JEX i
Relief holes 3" 4™ 5" periods
SBUE{NGUESD) .
13 320 1.6 20.8 st
Perimeter holes ( presplitting blasting) 1B 1T period
AL Ot ;
8 320 1.2 .6 % 6™ peri
Perimeter holes( smooth blasting) ? 6 Bz 67 period
JiEfL Bottom Holes 6 320 2.0 12.0 7 B 7" period
it Total 57 94.4
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Fig. 8 Field view of roadway after presplitting-smooth

blasting combined excavation
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