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Finite Element Analysis of Pile Clamping Box of Hydraulic Static Pile Driver
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Abstract : By studying on the stress and displacement distribution of pile clamping box of hydraulic static pile diver
promoting the pile clamping boxand improving quality of pile driving the working principle of hydraulic static pile diver were
introduced briefly. We can set up the main parameters of the model by using ANSY'S software to establish finite element model of
pile clamping box and program the command stream with APDL standing of ANSYS Parametric Design Language. Then the
serialization simulation analysis on pile clamping box in the process of pile driving by adding force and pile clamping box under pile
clamping and driving were achieved as well as the cloud diagram of Mises stress and the maximal Mises stress and displacement
vector sum of pile clamping box were also elicited. With analyzing and studying, the simulation results show that increasing pile
clamping force and augmenting pile driving force can reduce the maximal mises stress and displacement vector sum of pile
clamping box effectively in the condition of adding Young's modulus of pile clamping box by, reducing becomingly Poisson's
ratio of pile clamping box > diminishing pile driving force, decreasing pile clamping force under pile clamping.
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The default values of parameters

Table 1
of pile clamping box
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Fig.1 The model of pile clamping box
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Fig. 2 The cloud diagram of mises stress of

pile clamping box under pile clamping
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Fig. 3 The displacement vector sum of
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pile clamping box under pile clamping
FIH APDL g B JAERE i S WA FROCREY , e
SRR AR S S B0 Hh Ay — I LI A T SRR 45
BRoCli ., BURIAF 3 RANGIR . AR SRR B K55
RN 3 R RASTE AR B AL AR A ) SR E/GPa



52 72 I 2 DO /A == S

AR o o et T) N R INR 2~4 R
R ZHMERXEHEHMEHEFEEREHTE

Table 2 The maximal mises stress and displacement vector

sum vs young's modulus under pile clamping

PR f/GPa KER N Mx/MPa  TKREE sM/mm

190 578 0.150
200 578 0.142
205 578 0.139
210 578 0.136
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Table 3 The maximal mises stress and displacement vector
sum vs poisson's ratio under pile clamping

A v RRFEBIN T Mx/MPa R KZEIE SM/mm
0.20 590 0.139
0.25 578 0.142
0.28 568 0.144
0.30 561 0.145
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Table 4 The maximal mises stress and displacement vector
sum vs pile clamping force under pile clamping

JeHEH FIKN RRFEBIN T Mx/MPa K SM/mm
350 413 0.101
400 471 0.116
450 530 0.131
490 578 0.142
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Fig.5 The displacement vector sum of

pile clamping box under pile driving
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Table 5 The maximal mises stress and displacement vector
sum vs young's modulus under pile driving

PR f/GPa KER N Mx/MPa  TKRZEE sM/mm

190 471 0.762
200 471 0.724
205 471 0.706
210 471 0.689
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Table 6 The maximal mises stress and displacement vector
sum vs poisson's ratio under pile driving

HER /= )

R EERN T Mx/MPa TR SM/mm

0.20 481 0.715
0.25 471 0.724
0.28 465 0.729
0.30 460 0.732
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Fig. 4 The cloud diagram of mises stress of
pile clamping box under pile driving
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Table 7 The maximal mises stress and displacement vector

sum vs pile clamping force under pile driving

FEMETT F/kN

KRR Mx/MPa BRI SM/mm

350 426 0.740
400 425 0.734
450 433 0.728
490 471 0.724
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Table 8 The maximal mises stress and displacement vector

sum vs pile driving force under pile driving
JEMEST F/kN

KRR Mx/MPa BRI SM/mm

2 500 471 0.445
3000 471 0.545
3500 471 0.644
3900 471 0.724
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Fig. 6 The cloud diagram of mises stress of pile clamping
box of pile driving under adding force
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Fig.7 The displacement vector sum of pile clamping

box of pile driving under adding force
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Table 9 The maximal mises stress and displacement vector
sum vs young's modulus of pile driving under adding force

YRR f/GPa KER N Mx/MPa T KRAZEE sM/mm

190 655 0.988
200 655 0.939
205 655 0916
210 655 0.894
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Table 10 The maximal mises stress and displacement vector

sum vs poisson ratio of pile driving under adding force

HER /YA RRFEBIN T Mx/MPa K SM/mm
0.20 685 0.931
0.25 655 0.939
0.28 636 0.943
0.30 622 0.946
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Table 11
sum vs pile clamping force of pile driving under adding force

The maximal mises stress and displacement vector

JeBETT FIRN RRSFBNES Mx/MPa  RKZEIE SM/mm
350 659 0.955
400 658 0.949
450 656 0.943
490 655 0.939
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Table 12 The maximal mises stress and displacement vector
sum vs pile driving force of pile driving under adding force

FEMETT F/kN KRR T Mx/MPa TR SM/mm

5000 473 0.583
6 000 501 0.710
7 000 587 0.837
7 800 655 0.939
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