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Numerical Analysis for Impact Model of Pile Hammer
Filled with Metal Particles

HU Jumping, GUO Yong, SONG Guang-wei, XU Yuan, CHEN Wei
(School of Mechanical and Electrical Engineering, Central South U niversity, Changsha 410083, Hunan, China)

Abstract: In order to analyze the influence of filled metal particles on impact force for hydraulic
pile hammer, analytical solution of mathematic model for pile hammer filled with metal particles
(PHFMP) considering effects of metal particles was presented. In the solution, lumped mass
were used as metal particles, a spring was used as contact stiffness between metal particles and
hammer body, different variable lumped masses were used as pile hammer, the ram and anvil, a
spring and a dashpot were used as the anvil cushion and pile respectively. Using nor dimensional
calculation, influence of parameter on impact force was analyzed combined with state space
method. Then, impact forces generated by common pile hammer and PHFMP were compared.
Results show that small metal particles made of low elastic modulus material make the longer
valid time of impact force and make the higher energy transfer efficiency.
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( 4); ka=4 ma= 015 ka= 4 ki = 2, 105mm, 15m, 36. 0 GPa

mi = 0. 15, Ca ( 5); ZCY 70 , 1=

mi=0.2Ca= 0.2 ka= 4,k =2 mi = 0. 15, 7 000 kg,

ko ( 6) 1 000 ke,
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