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Pile Driving Analysis Using Distinct Element Method
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This study aims to clarify the applicability of Distinct Element Method to pile drive simulation. In this
study, element spring constant are determined by Hertz’s elastic contact theory, and ground model are
created by free fall method. Four different ground models and three pile models were used in calculation.
In each computation, relative displacements of pile and force distribution in ground were assessed. From
the comparison with these results of analysis, effect of boundary, ground model size and pile driving force

became clear.
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Fig.1 Flowchart of computation
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Fig.2 D.E.M Model
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Fig.3 Generation of ground model
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Table 1 Analytical Conditions
Time.step (sec) 5.0%107"
Coficient of Frition 0.577
Dumping Coustant 1
density (kg/m’) 2.0%10°
Ground Elastic Modulas (kg/m?) 1.78X 107
Poisson ratio 0.48
density (kg/m’) 7.85%10°
Pile Elastic Modulas (kg/mz) 2.10% 10"
Poisson ratio 0.3
o
Model C1 Model D1
Model C2 Model D2
Fig.4 Ground models
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Fig.5 Relative displacement of pile
(Model C1, C2)

Fig.6 Trajectory of elements

BHEZTET L LTZIE D A, RO KR E WESEHBIRRIC
RIEED/INSWEREPBENT 5 72 DR EENERITITH
NADTZDTHY |, HuaLIEHT 2 7%tk 0iE#EhC
RN AGZ D Z LB TE D720, PIOBAENREL 72
HLEZHNA, Fig 6 [ZEF/L Cl, 02 [ZBWTHIC
100kgf OB LI=Sra D 2 RO DR B D258, 4
™Y, BTV Cl TIIHER7-DME A 22 5 TIZER N TN D
2N, BTV C2 TIIMMEERIIA 4, —EDHNFEE L
E9E LTS, 2D, Fif-OZEENL S, Hrb
TERT 5 01% 5 F R F-OZFENI KT E TN EE
Zbb, LizhisT, #EOET MUz Hiz->Tidh
DAEEZRBLT 572 DICSEROREZ L 5 ET /b
METH D,

6. RS DRI & DAFT~DFZE T

OFTLIATENT 2AT 9 12IE, BEROFBE IR TE
DREEICHARIEZ & D | PEIRIRRE T4 2 L8



0.00
-0. 20
€. 40—
-
0. 60
@«
8 -0. 80*
s Model D1
2-1. 00+
21 zo—
E
5 _1.40-
e |
~1 60 Model Cl
-1.80 —
0 0.5 1 1.5 2
Time (sec)

Fig.7 Relative displacement of the pile
(Model C1,D1)

(57) 57

0. 00

0,20 ——  100kgf
0. 40}
< ] ~ 100kef
5 —0. 60 10Hz
g i
5 -0. 801
S ool _ 100kef
2 1.00 e
5 1. 20
© 4
o

-1. 40 ¥

-1.60 —

0 0.5 1 1.5 2

Time (sec)

Fig.9 Relative displacement of the pile

Fig.8 The behavior of the ground element
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Fig.11 The modeling of the pile
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Fig.12 Relative displacement of multi column pile
model
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Fig.14 Force distribution after two seconds
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Fig.15 Trajectory of ground elements until two seconds
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