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Investigation of Structural Response and Dynamic Load Transfer
Characteristics of Blast Protection Plate-Cabin-Chair Structures
according to Underbody Blast Location in a Military Vehicle

Tae Hun Kim*, Jang-Woo Han*, Woojin Park**, Yunki Gwak*"

ABSTRACT: Underbody blast loading induced by landmines and improvised explosive devices is one of the most
critical threats to military vehicles and occupants. In this study, the effects of blast location on the structural response
and dynamic load transfer characteristics of a military tactical vehicle were numerically investigated. A finite element
model of the vehicle structure, including the blast protection plate, cabin floor, and seat structure, was developed using
Abaqus/Explicit. Two representative blast scenarios were considered: a front-wheel underbody blast and a central
underbody blast beneath the cabin. A 6 kg TNT equivalent charge was applied based on the STANAG 4569 Level 2
protection condition, and the blast loading was implemented using the CONWEP model. The time histories of
reaction force and acceleration were extracted at the protection plate, cabin floor, and seat locations.
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Fig. 1. Finite element model of a military tactical vehicle for
underbody blast simulation
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(a) Front-wheel underbody blast
(bottom view)

(b) Central underbody blast
(rear view)

Fig. 2. Comparison of stress distribution and vulnerable regions
according to blast location. (a) Front-wheel underbody
blast (b) Central underbody blast
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Fig. 3. Time histories of force and acceleration at the protective
plate, cabin, and chair under front-wheel underbody
blast
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Fig. 4. Time histories of force and acceleration at the protective
plate, cabin, and chair under central underbody blast
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Fig. 5. Comparison of force and acceleration at the protective
plate under two blast conditions
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