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class NodeData |

protected :

int Ind; /&5 SIS RE(FS)

N [SHET RPN GRS B AshitR

unsigned int NEquation

int NodeFree; //4% 5 H i L

int Dim; //%3 [a]4E %

ITRAT 7R B R ARRE

Vector < int > * BC

1185 RARR AR SR E

Vector < float > * Coor, * BCV

I RETREE SN BT RUGERE AAE

Vector < float > * Force

113 S S A R h F3 ¥ 4 P 69 F B 3 BE
HEEE

Vector < float > * Value'™

public:

114 1 vR B

NodeData: : NodeData ( int iInd, int iNodeFree, int
iDim) ;

~ NodeData( ) | delete BC ;delete Coor; |5 //¥7#4 ER%X

public:

int GetInd() } return (Ind); };

IR A5

IR YRS R (Bl A5 s it

NodeData * GetThis(int ilnd)

void outputBC() ;

void outputCoor( ) ;

void outputForce(char * s);

void SeLNEquation( int iNeq) fNEquation = iNeq; be

unsigned int GetNEquation() | return NEquation ; I3

Vector < int > * GetBC() {return BC; | ;

Vector < float > * GetForce() | retumn Force; !

void SetForce( Vector < float> * F){Force=F;};

117385 ;R IR B A it =5 ]

void Init(int iDim, int iNodeFree )

IBARES S H H R

int Get() | return{ NodeFree) 5 |

Vector < float > * GetCoor( ) { return Coor; } 5
friend class FinMethod;

fs
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class Matenal |

protected :

int ilnd; //A%FHE R

int type; //AHHIERY
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Vector < float > * Mate

public:

Material(int Ind) ; /748 ABHEHECHE

void Output( ) ; //%5 H A B HE

int GetInd() ; //ERIGHEHEREL

Vector < float > * GetMate( ) ; //HRIGH K HY

float GetEA(); //BUASH IR

float GetEI(); //BRAGHAHEI 2R

(ITRIEE R BB M RHE £

Material * GetThis(int Ind)

ts
1.3 HOLEARMR R S RFE SRR

B LFAREIWEE Z, AR R AR,
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class Element |

protected :

int iType; //BITRRIFER

Material * pMate;//$8 M A1 RS FEET (b1 BHEER)

(R 45 KRR (R TER R HERR)

NodeData * pNode

public:

Element(int Type, Material * pM, int NodeNum) ;

void OutputElement( ) ;

NodeData * * GetNode( ) {return (pNode) ;| ;

int GetNodeNum( ) { return iNodeNum; | ;

void SetpNode(int i, NodeData * p) {pNode[il=p;!;

/1 HE PR 0T B ST N B SR R TR BRI S

virtual void GenStiffMatrix{ Matrix < float > &) =0

1138 R B4 SR

virtual void GetStrain{) =0

/B R Guass & SIS FILL A
virtual void GetGaussPoint() =0

1158 RO B2 SR h
virtual void GetStress() =0
ts
7R pMate 235 M BRI EE R HuHE, in R B
TTEERITBE LB P TFEI B0k RHER L2 3BT,
AT LUS 98 ) A BH R ST 8 4 35 M B I B BT,
EEHR M ETHEM RS HRILKE, * pNode B
TCE S MBS R, JANGFR RS St
FFRCHLE A & 25 i3k BB TR 93 in B Ar i AL L
fags Sl , 7 TS S g A LUS BT 3N,
M SESRTMPERRTHE X .

/1B 55 3 I 1T 5T

class Concrete4: public Element|

public:

Concreted (int Type, Material * pM, int NodeNum) :

Element(Type, pM, NodeNum) { | ;

/1 B T R B R R 3 A SN B R

void GenStiffMatrix( Matrix < float > &)

(AT ERTTREREFRA S RERE

void GenMassMatrix{ Matrix < float > &)

void GenStrain() ; //TE 45 & MAE

void GenGaussPoint( ) ; //i1 %8 Guass &R ZEHIN F1

void GenStress(); //11E 45 5 R S

b
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class FinMethod

private:

List < NodeData > * HeadNode; //455483%R

List < Element > * HeadElement; //BAJLS%5 3

List < Material > * HeadMate; //# B3

Vector < float > * F; // SRR J7 PRt B4 g (o] B

Matrix < float > * K; // WEE5E %

IFT R BB RB S R A SR At

unsigned int Nequs

public:

FinMethod( ) ;

int Counter();// TR S & BHEMNHERS

void CreateForce( ) ; /it 8 S &

int outputElement() ; // % tH B TTHHE

void GetStifiMatrix() ;// 115 8 TTHIE

int solver( ) ;// FF K &

1B R B A RN A7 4

int FinMethod: : GenGaussPoint( )

bs
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void FinMethold : : GetStiffMatrix( ) { // +H8 Ry B4R [

I TETTERIE R Z R, R ERRE K S8 F
BEZ

K- > ReSet(); F- > ReSet();

IR B R

Listlterator < Element > lei{ * HeadElement)

while(lei . NextNotNull( ) )

(IR BT HEE O A, THEAE M H Ut ab

lei. Next() - > GetStifiMatrix( * A, * F){;

AT ERER — N EAR T3, X T AAK#R
BRI AR PROCTIESSIRAE . SR N A i

class F-Static: public FinMethold{
public:
17 S50 8 T R F & R B
F-Static( Graph &g)
F-Static(int dim, int free) : FinMethold( ) {
Type = P-STATICS; Dim = dim; NodeFree =
free; | ;

int Anlysis();// 810 hERF

fs

void F-Static: : Anlysis() |
Counter() ; /T E A SEMFERS
outputElement( ) ; /B8 eEHE i
CreateForce( ) ; //TE A% s AE 7130
GenStiffMatrix( ) ; /118 82 5T W B 58 R
solver( ) ; /1%t 5 KA

/1% S T R N S AR B ) BY ) B

GetGaussPoint( )

i
2 REFLBIE

I EZET TARITOHITITEN EELEMFE, T
4 — A LML B F .

# include“FEM . h”

void main( ) |
Graph * g;
g = new Graph();
al.SetP(0., — .4);a2.SetP(9., - .4);
a3.SetP(9., .4);a4.SetP(0., .4);

g- >retdivR(2,18,a4,al,a2,a3,1,E-QUADR4) ;
F-Static * a = new F-Static(2,2) ;
wMate = new M-PlanStressE(1,3.€10,0.167,1.,.3);
a- > HeadMate ~ > InsertLast( wMate) ;

11 53 R LR %A

a- > CreateBC(al ,a4,dect,u)

dect(0] = 0;
11 GRS
a— > CreateBC(a2, a3, dect,u)

dect[1] = 2;

u{1]= - 100000.;a2= (a3 +a4)/2.;
I 7€ a2 SAEF - 100KN 4245 5
a~ > InputNodeForce(a2,dect,u)

a— > StaticAnlysis() ; // ITEBEFT4H
s
A 3R S E RS, MR E 3.0E4 MPa, H
LR 0.167, B 3 BEXRITE AR EFZEEE,
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a. FiflmXn=2X18

e EEEEEemmEE

b. FEHE
B3 REZRHNIBREEE(mxn)=2x18
3 i
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Xt Bk T 48 8T 8 A4 70— HEJE X R B 45 7 1 SRR LA
ERBITBEMEREERV LT, EXPREMERT
TR R BEA T, BRI - 28547k
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Accomplishment of Elastic — plastic Analysis in Geotechnical FEA

LIU Ya-lian*, LI Yong -jiar®, QIAN Ping -yi'
(1. Guangdong Technology Institute of Hydraulic and Electric Engineering, Guangzhou 510635, China;
2. Wuhan University, School of Geotechnical and Civil Engineering, Wuhan 430072, China)

Abstract: In order to realize elastic — plastic analysis in geotechnical FEA, in this paper, firstly, the method how to realize
elastic - plastic analysis in Super — Sap is discussed. Then, this paper stresses to introduce the principle and the steps used to
achieve the accomplishment of elastic - plastic analysis in Super — Sap. Finally, an engineering practice is given to prove that
the geotechnical FEA elastic — plastic analysis and visualized post — processing can come true by it rapidly.

Key words: geotechnical FEA; elastic — plastic analysis; visualized post — processing
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(k#5105 1)
Finite Element Programming Based on Template Chain Structure

YUAN Zheng -giang, BAI Shao -liang, LI Zheng - liang
(College of Civil Engineering, Chongqing University, Chongging 400045, China)

Abstract : Traditional Finite Element Method is the structuralization programming method and the structuralization language
(such as FORTRAN). Its data store uses fixed array structure, which makes the expanding ability of program limited, code’
s reuse ratio low, debugging complex. The template is an opposite new important characteristic of the object ~ oriented
programming language C + + . The template can quickly establish class library so as to increase greatly the development speed
of the large software. The object — oriented programming concept is applied to finite element method. According to the nature
of the finite element analysis, the classes and their methods, which describe virtual element, node, material etc., have been
developed and implemented using the object - oriented programming language C + + . The elements, nodes and materials are
stored by chain. Many type’s elements are stored mixedly by polymorphism characteristic. The program is implemented and a
instance is given to show the programming of finite element method. The results show that the period of programming and
debugging is obviously shorter than that of traditional method; the code’s utilization ratio is also increased obviously .

Key words: object - oriented; finite element method; € + + language; template chain structure
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