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Numerical simulation analysis of optimum design of a new composite
anchorage structure resisting explosion

LI Shi-min, ZENG Xian-ming, LIN Da-lu

(The Third Research Institute of the Corps of Engineering, General Staff of PLA, Luoyang 471023, China)

Abstract: The new composite anchorage structure indicates the ‘bolt-tectonic measure’ composite anchorage structure, it is applied to
cavity reinforcement and support. ‘Tectonic measure’ indicates to construct a section of empty hole located at the end of inner bolt
with processing the hole surface. This section of empty hole can weaken the medium, and it is named as ‘weakening hole’. The
optimum design factors of the new composite anchorage structure include: (D weakening hole diameter, d; @ weakening density;
® weakening length, /; @ anchorage zone thickness, t. The optimum design of the above four factors is analyzed through
numerical simulation with LS-DYNA code. The conclusions show that: optimum weakening hole diameter, d = 1.0; optimum design
of weakening hole density is 24 weakening holes along cavity circle; optimum weakening hole length, / = 25 cm; optimum anchorage
zone thickness, # = 25 cm (or the ratio of anchorage zone thickness to weakening hole length is 1).
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Fig.1 Schematic plans of a single anchorage structure and
the new composite anchorage structure reinforcing cavities
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Fig.2 Sections of physical model (unit: ¢cm)
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Fig.3 Finite element model (model 1, unit: cm)
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Fig.4 Pressure history curve of the center element in hole
bottom under blasting center (model 1)
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element in hole bottom and hole layout numbers
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Fig.7 Relation of tensile stress peak between center
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Fig.12 Vertical displacements of cavity crown (modell)
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