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Abstract

This paper describes the FLEM (FLow Element Method) computer program which
analyzes geotechnical problems, including large deformation and flow.

The processes of making a element stiffness matrix and calculating nodal forces are
the same to FEM (a global stiffness matrix is not formed). Each node has a virtual
mass representing the mass of the surrounding elements, and under unbalanced nodal
forces each node displaces along a direction of nodal force vector according to the
equation of motion. FLEM adopts the explicit time-marching solution scheme in
solving the equation of motion. This process is the same to DEM, so it may be said
that FLEM is a practical method coupling DEM with FEM necessarily. It should be
emphasized that FLEM analysis does not need large matrix computations and com-
plex lagrangian coordinate expressions.

The computation procedures of the method are described, and a simple example
problem is given which illustrates the capabilities of the code.

Key words : Large deformation, Equation of motion, DEM, FEM, Explicit time-marching scheme
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NBDY (2. -) RENERIOH B (L:xFRL 2:y50)

DBDY () SREIENOE (At DIHME)

16a (Ll ] ] ]

28m

12m [ J777/77 7 7

38m

-9 BWIrETN

BT 2 58
CK(-. ) EERMT LYy 22
DK(-, ) SR E

DK (L, -):xJ5m DK(2, ) :y A
B(-.-) HIEEN - O T AR M v o2
B{-,-) S~V FTHT MY v TR
RJACM (-, -) AT U v IR
RJACL(-, -) ATV 9 IR
TR B 2
GAUS (-, +) Y RO PR
WEIT (-, ") EH

4. AH7—2 LR

R-9 OB E T LERL TS, EX16m FlE
HAREL:0.5TH Y, ELHHELBERL TRED 2B
fEEE LT A, Ffz, 2HEiLH142, FEMEFRN116KY
o THY, 1BEREARIIATH S,

ZOEFNEHIGT 28T — 2 #K-10IZ7R L T 5.
PR — 2 DA SR E U T EROFEME F R ST
HTEMWTE, HEMBAHN 7 7+ L& HERHE
B, O HiAEE. - - DRBLATNS. T —F i
ZONBARAT 2HCFHTHED. ENDTERT, RO
HEOAh#H 5. ez, SiGEBEcETsLC4
%#H2%&, ‘COORDINATES' THa# v, END' D XF
FICANBERT 5. cOF—2 Tk, INITAL-0TH 3
DT, YT — 9 DHTHESBEHKBI N, S000EOHEE
Dk, CRUNLSS' WEESHAIEN3. L, INITALZ
1THNE. HARAAT7 74 RUNLOS okl 7
—ZBHRMAEN., FIEOBREAOL & CHESER



282 VAR B - ARUUZERR - BN M ORI | ARTERIERAT O 72 » ORBIEHRE: 7 0 7 5 A (FLEM)

x-1 BHEH

YR E=100kgf/cm? (3.8 X 10%kpa)
® i3 p=2.65g/cm®
RV vk v=0.3

R 5 At=1.0% 10" 3gec

SAMPLE DATA FOR FLEM ARALYSIS [AhF—40% 4 rv]
FILE NAME [RHBRBHT7 AW EBEHLT 74 W]
RUN1_0S RUN1_58

END

CONTROL PARAMETER(INITAL,IZN) [INITALE BB X F v 78]
0 5000

END

COORDINATES { ]

1 0.00000 0.00000

2 2.00000 0.00000

142 38.00000 28.00000

END
ELEMENT [ERIT 55 —¥]
14421 1 2 15 14 111
244281 2 3 16 15 [ S T
116 4421 133 134 142 141 11 1
END
TIME STEP [FHPHAA L]
0.001

END
HATERIAL [HRER]

1 1000.00000 0.3 2.65 1.0 30.

END
FORCE [HAEE]
CONCENTRATED LOAD (AT )

92 0.00000 0.00000

END
DISTRIBUTED LOAD (HETE)

110 3 2 -0.000 -0.000  -0.000

END

END
DISPLACENENT [ E AR ]

2 0.0

2 2 0.0

142 1 0.0

EXD
END 57— % o 71

M-10 #IWANT—F

ENBLChB T —r B AHAEETIES
DEEDOLDOTH Y, MEHT — 7 BHESAZNI05S
TEMEREHF IS, X562, #HEF—2 LTl
SR B B0, EE BAED. £LT. REER
BoaicB 2107, OTaBErrEnD.

R-LE, BITEBARLTWS., M-11G) EHED
AOFHTTRONLBHLERETHY, LUTOR
RILTBIZ0.8Imi R R L 2o T 5. B (b) iddi
ROBRRZMEBAL T, HiEF1c=1008f/cm? (9. 8kpa)
MBS 0=30° QL LT, BIRULEBERZ 0TIy

—5.00 (m)

; VAV AF S (0 50 O R
4 //// / /// /__1___;__,}--%---
i [[//// 1 1 l I
Ll ] ]

[/ / / 1 / [
£ )

(a) t=30.0sec (BRRREHE

K-11 ZEER

VIEELBPDU/INE T IR TRO-BERTH S, &
RKETEIH2.40THY. (a) LEERTHBMBIZRKEL
S2TNW5. CORRDPS, 2HETHRALEYTES 22—
DOERESR- LR U270 —F v — MMSREW, D FELH
BINTORLOLHEELTWS. 2B, ZOHEIZH
TAC-M280D (BEUAFRMME L > & —) 2k > THERBL
125 EE1000step (FR-1DOBRRIHMS CHFEIR) 2492
SBELTNWAS.

5. £k

AT, REEREBF T 0750 FLEW OBE
ZHOWT, BIFEECHRNE LD TERHEEICR S
CTEERBITSID, FELTFHE KOOV TRL
T I ALOTRRZOWTREROHGEE LTEL
260 THB. BHEWHRT OIS A, WREFREEHE
o TWBH, TTREBELTWA LI BELLT
ORBRIEPNIEEZTNS. 4%, WTALHZINE
KeDEHBEANOBMEAEL €. HHW2%R. @
M#EAOHA AR 2 FETH .
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B
DARILGEES - gEp - B86 38 SeE S TEBO KR
BB O 12 O (FLEW) OBIFE, H23EEE 1
T2 vRY Y ARERCE pp.332-336, 1991,
2)ARLIZEER - AT W - TR B KETBERTE O ED
BERFOWE, P60 HE TERERLHBHEE, o0 117
3-1174, 1991.
3)0.C.Zienkiewicz : The Finite Element Method in
Engineering Science, McGRAW-HILL, 1971.
AFIHEA - AIREREMS, HEE 1982,
5)T/IEREH - BATRESE . AREREIC & 2 BERH AM
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DA KON, L& ER. Vol.36. No.9. pp.8
1-88. Vol.36. No.12, pp.77-85, 1988.
6)Cundall,P.A. : Rational Design of Tunnel Suppots
- A Cumputer Model for Rock Mass Behavior Using
Interactive Graphics for the Input andOutput of
Geometrical Data, Technical Report MRD-2-74,
Minssouri River Division. U.S. Army Corps. of
Engineers, 1974. )

N EX - QB WTFORHNCE > HBROES
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VIRT T A, 1961

8)AIBEER - BEKT ) - PR B HAMETLEAO
REHMEREOMEIEROREN. TARERRLE.
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