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Choices of fictitious densities and time step in dynamic relaxation method
CHEN Xin-min"?, LIU Chuan-qi', XUE Shi-feng'

(1. College of Pipeline and Civil Engineering in China University of Petroleum, Qingdao 266580, China;
2. Binnan Oil Production Plant, Shengli Oilfield, Binzhou 256600, China)

Abstract; Using the dynamic relaxation method, the static problem can be converted into a dynamic one. It can be solved in
an explicit iterative scheme. The convergence rate can be accelerated by setting fictitious densities. The problem that how fic-
titious densities affect the convergence time step and the final result was studied. The factor affecting convergence rate was
defined as the ratio of time step. In consideration of node movement, the scheme to set effective densities and time step was
proposed. A program using deformable discrete element method was coded to validate the conclusions. The results show that
nodes positions are not related to their densities. It is important to keep different elements hold the same convergence time
step by setting different densities in fictitious densities method. Setting time step and fictitious densities by the proposed
scheme, the convergence rate can be largely accelerated.
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Fig.2 Schematic diagram of iterative

parameters mutual influence
FEE ay oy s, S VR i 25 45 00 3B
W AL, R Y e R WS ] 2P Ky
Ay, AT

Fo—ks 2F,  kF,
Uy =0y ’ _l]Af:#At’_ QA;’

i J 7

F. -k 3F. kF.
Y R

J

i-1 i

- = 2
V=0 m. Atf’st'f:”i*‘fAt/+ 2m; Atj’

J !



%3745 %1

AR, F B AT kP B E A S MY kg - 127 -

T = Y R, 5 2 5 A
Rk B I K B oy <0, Suy, WA
ek st B Bl I B AT

3F. 5kF. K F. F.
AT A = I (8)
m; 2m; 4m; 2m

S v BTV (R e o SR T e NIl ) 8 D)

Aty== [(5+/15)", Auy== [(5-/15)",

m.

Aty =0, Ar,= [(5-V15)-",

Aty = [(5+/15)72.

T At KT, % 0<Ay<, [(5-/15) /00,

1 ks
g?”],‘ ,YW“]‘E%{L-FD

RS R TR OR T JE B R, TR R R St
g e IVES- A NS V@ PR CONL & G B

_ A. A.
see G50 A B

X, p, W BB L  kg/m’; A, HEITIHIA, m;
k NTREERIE  N/m; ¢, M HAIRE

RG22 AT = min | Atﬁ , TE S BRI H
T e R/ N IT IR 0K A, e L
FHERTT j R R E N

Amin
Pi="4 Po- (10)
IS, 4% BA ST S5 T A A ] | P2 B
p()Amin
AT=c, p (11)

BEE A Ut e il R AASE, O 0. 45,
3 HRIELIE

BT RS B IR A T AR AR IR UE DA
LA R Bk S HE 4518 DL R % R
Ty RIAERE, THREARLNE 3 iR, BT AR Az
EhIER, RS M (B 3 (b)), k%
SEIT N Je g TR T A A s, B AR
& L (B 55— X5 1) 43 ) A T ) S U0 )

SRV 5 PR SRR AR Y 5 S B BE AN T S, K R
W BE 15 4y BA T SRR 1Y 50 4317 BELJE SR 1 R BB BEL
Je Z%00. 8 BPEAEE N 20 GPa, JAMMEL N 0.2,
WA 1. 8x10° kg/m® |, #EENIEE A 1000 GPa, )2
ZECH 0.8,

F F F F

4m

B3 HEENTEE

Fig.3 Schematic diagram of calculation model
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Fig.5 Comparison of convergence curve in different time step under same density
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