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With the advancement of modern weapon technologies, bunker-
busting bombs have emerged as strategic threats against underground
military and critical infrastructures. These high-penetration munitions can
breach soil, concrete, and rock to destroy buried targets, posing complex
defense challenges. This study systematically analyzes the technology of
bunker-buster bombs, penetration mechanisms, influencing parameters,
and the role of environmental conditions on penetration depth. Various
underground defense strategies are reviewed, including advanced materials
(such as UHPC, FGCC, and FRP), numerical methods, and high-fidelity
modeling. Furthermore, experimental research, simulation data, and
analytical models are examined to provide a comprehensive overview of
current advancements and existing research gaps in hardening
underground structures against penetrator threats. Key deficiencies—such
as the lack of real-world data, limitations in modeling oblique penetration
and coupled blast scenarios, and the need for smart protective materials—
are highlighted. The study aims to support the development of resilient
underground defense systems against deep-penetration threats.
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