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Abstract:In rock excavation engineering, presplit blasting serves as a core technology to protect the integrity and long-term
stability of surrounding rock masses, while the initiation delay between presplit holes and main blast holes is the dominant
parameter that directly determines blasting contour quality, stress wave transmission law and retained rock damage degree. To
reveal the intrinsic dynamic regulation mechanism of initiation delay on presplit blasting process, this study adopted a coupled
method of Digital Laser Dynamic Caustics (DLCS) test system and AUTODYN nonlinear dynamic numerical simulation. A
series of dynamic blasting tests were conducted on polymethyl methacrylate (PMMA) specimens{with,prefabricated primary
cracks under multiple typical delay conditions, to systematically analyze presplit crack propagationcharacteristics, blast stress
field evolution, and initiation and propagation response of primary cracks in retained rock{masses. Results show that when the
main blast holes are initiated during the propagation of presplit cracks, the fracture modedt the\criack tip transforms from Mode
I to mixed Mode I-II, and the presplit cracks deflect. The effective length of theNpresplit fracture decreases to 20.2% at
minimum, which impairs the continuity of the presplit surface. For surrounding reck stability, the stress wave superposition
effect and the quasi-static pressure of detonation gas produced by presplit Plasting“ean’compact and close the primary cracks.
With the increase of initiation delay time, the attenuation effect of presflit dracks on the main blast stress waves is significantly
enhanced. The peak stress intensity factor at the tip of primary cracks deéreaseg from 0.156 MN-m=?2 to 0.081 MN-m>2, with a
maximum reduction of 48.1%, which restrains the initiation and propagation of primary cracks and thus improves the stability
of surrounding rock. The numerical simulation results are in good“dgféerhent with the DLCS test data, verifying the reliability
of the conclusions. This study clarifies the regulation<mecehanism ‘of initiation delay on presplit blasting performance and
surrounding rock stability, and provides important theor€tigal'support and engineering guidance for the optimization of blasting
parameters in engineering practice.
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Table 3 Explosive parameters(>']
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Table 4 Air parameters(8!
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Fig.16 Two-Dimensional simplitied diagram of the numerical model
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Fig.22 Blocking effect of directional cracks on the stress wave from the main blast hole
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