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Dynamics modeling and simulation of hydraulic system of
pile driving under adding force

ZHOU Xu, HE Qing-hua, ZHU Jian-xin, HE Xiang-yu
(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: To improve hydraulic static pile diver, the framework, working principle, process of pile driving of hydraulic
static pile diver with quasi-constant-power and the pertinent theory of building the dynamics model of the hydraulic
system of pile driving under adding force were introduced. The process of pile driving under adding force of hydraulic
static pile diver with quasi-constant-power was analyzed. The hydraulic system of pile driving under adding force was
modeled in AMESim, and the main parameters of the model of the hydraulic system were set. The dynamics simulation
of the hydraulic system was achieved, and the simulation results were analyzed. The simulation results show that
augmenting the piston diameter of lift cylinder reduces the velocity and adds to the acceleration of the platform of
hydraulic static pile diver in the process of hydraulic static pile driving under adding force. Augmenting the initial
displacement of piston of lift cylinder reduces the velocity and acceleration of the platform of hydraulic static pile diver.
Reducing the initial displacement of piston of lift cylinder, or augmenting the piston diameter of lift cylinder, will reduce
the displacement of the platform of hydraulic static pile driver.
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Fig.1 Structure of hydraulic static pile diver
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Fig.2 Simulating model of hydraulic system of pile driving

under adding force of hydraulic static pile divers in AMESim
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Fig.3 Interaction between initial displacement of piston and
piston diameter of lift cylinder regarding displacement of
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Table 1 Displacement of platform vs initial displacement of
piston and piston diameter of lift cylinder

D/mm H/m s/mm
310 0.25 54
310 0.55 8.5
310 0.85 11.6
360 0.25 4.8
360 0.55 8.0
360 0.85 11.2
410 0.25 44
410 0.55 7.6
410 0.85 10.9
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