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Finite element force method: Solution of the compatibility conditions, and integration into the displacement
method

ALY

Junya Imamura

1) (L) imiFh & TAageeE (T 351-0114 i E IR AL T AT 31-9-803, E-mail: jimamura@ra2.so-net.ne.jp)

This report is part of research regarding Helmholtz theorem, to apply the Helmholtz decomposition (H-d)
to the finite element method. H-d is, however, in a certain coordinate expression. | proposed an improved
H-d expression called dHd. The dHd includes H-d and other coordinate expressions. That is a
multidirectional FEM concept. The objective of this report is to propose a scheme for the force method.
The force method for framework is constructed using statically determinate main frames, but can also
allowed to use indeterminate frames to represent the deformations on nodes to continue to other main
frame. In the same way, finite element can represent the node deformation to continue to other element
by presentation of the node parameters. But the indispensable condition is to determine the slice, and to
satisfy Coulomb gauge, that is to satisfy the mass conservation law.
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ERD, bOTHDH. ENDABEFEDORKDOFA |,
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NeumannBi Rt Cix, #EASLMED1IOFEL, &L, D
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LR DTG A =& (T} ITHAEREREOFIAT, AN
TA=H {u}y, TRIZELTE, F2 (w)o & (Fi) THRITZE
HLTED.

(5) BRITIEADERT LAKRELG LV

ERBATHNEIT2 OO (B E) 2 .

O L oidgir 2 A ER & LT, VR (VU —Rko
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Ry RIROHE Sy D Frsweep out 1 TRE H L TEITIE,
72 RTYH, %2 %IEHFEAOREATHITRITIEL V.

sweepout (2D, ERBATHIZM 2L, Lh=L
MZ, BCTZRIZHE NIRRT 5.

FEREO®%E T, MZRTESRTIE, 2401 &7 Dcoupling 17
FIT 33 H BRI ISAD 2 RICIED . FRdikEEN Y [ L
THRTERBITIIO, WE—oDKETHS.
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2D TIEENLHE Sy OFN . (Au+ Av = 0) ZERT DN, %
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FERITEDOERMSE & L TX(GB)TET.

OV2F

L[—a{VF}k ‘uldQ=0 (5)

KE)D {VF} X, BT "M ERT ) — KT A—
HTHD. D, J— RNRNFGA—FFTXTZLDLDESTH
5.

VF Z#5T 5720 {VF,VVF, -}, DEHIL, / — K3
TA=EZEE DI, LR - T, BHEDS T VE O
HEIINT A—=2H L0 D72, BHITIXHE WML T
v, (RN EHSIFS LIcX0SF VF TEXD. )

T2, {VF,VVF, -} ICIFE A {u), & 7220,

FoT, RGP HIFN () ITHZ 50T, Bligu ©
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1
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dHd BETOFER L LT, Vu OIERIAIE6RLYIE, 3585
WCHERIFTRE, & L7z, 72721, BERICHERIATREZR D T

F28METETHHEERR

ST, KRBT TE RN, Z 2R TEL.
Coulomb " — IZREETT 722 &, Vdivu =0

DRBEENR TR N &, R EBREETH Y, Th b %

AN 72 LTI OBREIEFHEIETH 5.

divg =0 RRdivu =0 1%, (w+v),v+w),(w+u) %,
FNENRBEINZ =0 T2 LITTERVDOT, HHE
PNl 7=y, (JBR v = —u,w = —v,u = -w %, 1%
ALTIHTIT 2. )

du/dy = ow/dy, Ov/ox = dw/dx DREMWICEEN
X, FAWTE SRR G R U272 % O C, FUEmIch=4
72y, OLEETHD.
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