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1

DONNEES
. ..................

Donnees generales

Nbr total de noeuds 8
Nbr total d"elements 1
Nbre de classes de permeabilite 1

Permeabili te

i "'. ,.

CLASSE K 1 K 2 K 3 K 4 K 6
-------------------------------------------_._-----------------------------_.

1 0.5000 0.0000 0.0000 0.5000 0.0000 0.0000

Connectivite

Elt nx Type Classe ALD Ndl Nd2 Nd3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9

1 48 1 0.0000 1 2
...,
.) 4 5 6 7 8

COORdonnees et condition aux limites

Nôeud nx Xcoord Ycoord Zcoord Bhcx valh Debit

1 0.00 0.00 0.00 ·-1 4.00 0.00~

2 2.00 0.00 0.00 0 0.00 0.00
3 4.00 0.00 0.00 -1 2.00 0.00
4 4.00 1.00 0.00 -1 2.00 0.00
5 4.00 2.00 0.00 -1 2.00 0.00
6 2.00 2.00 0.00 0 0.00 0.00
7 0.00 2.00 0.00 --1 4.00 0.00
8 0.00 1. 00 0.00 -1 4.00 0.00

RESULTATS CALCULES

Variable Nx

8
7
6
5
4
3
2
1

Debit calculee

0.3333
0.0833
0.0000

-0.0833
-0.3333
:-0.0833

0.0000
0.0833

Charge calculee

4.0000
4.0000
.3.0000
2.0000
2.0000
2.0000
.3.0000
4.0000
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'..

Somme des debits sortants ­
Somme des debi ts entrants -­
Somme des debits =

DONNEES
. ..................

Donnees generales

-4.99999999999999E-00l
5.00000000000002E-001
2.33146835171283E-015

i \

Nbr total de noeuds 9
Nbr total d"elements 2
Nbre de classes de permeabilite 2

Permeabili te

CLASf,E

1
m

K 1

0.5000
ti : t!l~j0(j

K 2

0.0000
(~ : t1 tj(:li~!

K 3

0.0000
Ci: t!C!(j(j

K 4

O. ':,000
iJ : IJÜ(JÎ]

K 5

0.0000
1),0000

K 6

0.0000
0.0000

Connect.ivit.e

Elt nx Type Classe ALD Nd1 Nd2 Nd3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9

1
2

49
23

1
2

0.0000
0.2500

1
7 8

3
1

4 5 6 7 8 9

COORdonnees et condition aux limites

Noeud nx Xcoord Ycoord Zcoord Hhcx valh Debit
--------------------_._--------------------_._--------------- -------------------

1 0.00 0.00 0.00 a 0.00 0.00
2 2.00 0.00 0.00 0 0.00 0.0(1
3 4.00 0.00 0.00 -1 2.00 0.00
4 4.00 1. 00 0.00 -1 2.00 0.00
5 4.00 2.00 0.00 -1 2.00 0.00
6 2.00 2.00 0.00 a 0,00 0.00
7 0.00 2.00 0.00 a 0.00 0.00
8 0.00 1. 00 0.00 a 0.00 0.00
9 2.00 1. 00 0.00 a 0.00 0.00
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RESULTATS CALCULES

Variable Nx Debit calculei Charge calculee

1 0.Oe33
e 0.3333
7 0.Oe33
9 0.0000
6 '0.0000
5 -0.0833
4 -0.3333
3 -0.0833
2 0.0000

Somme des debits sortants -'
Somme des debits entrants -
Somme des debits =

4.0000
4.0000
4.0000
3.0000
3.0000
2.0000
2.0000
2.0000
3.0000

-5.00000000000002E-001
5.00000000000000E-001

-1.66533453693773E-015
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DONNEES
. ..................

Donnees generales

Nbr total de noeuds 21
Nbr total d"elements 4
Nbre de classes de permeabilite 1

Permeabilite

CLASSE

1

K 1

1.0000

K 2

0.0000

K 3

0.0000

K 4

1.0000

K 5

0.0000

K 6

0.0000

Connectivite

Elt nx Type ,Classe ALD Ndl Nd2 Nd3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9

1
2
3
4

48
48
48
48

1
1
1
1

0.0000
0.0000
0.0000
0.0000

1
3
9

11

2
4

la
12

3
5

11
13

7
6

15
14

11
13
19
21

la
12
18
20

9
11
17
19

8
7

16
15

COORdonnees et condi.tion aux limites

Noeud nx Xcoord Ycoord Zcoord Bhcx valh Debit
---------------------------------------------------------------------------------

1 0.00 0.00 0.00 -1 0.00 0.0000
2 250.00 0.00 0.00 a 0.00 0.0000
3 500.00 0.00 0.00 a 0.00 0.0000
4 750.00 0.00 0.00 a 0.00 0.0000
5 1000.00 0.00 0.00 a 0.00 0.0000
6 1000.00 250.00 0.00 a 0.00 0.0000
7 500.00 250.00 0.00 a 0.00 0.0000
8 0.00 250.00 0.00 -1 0.25 0.0000
9 0.00 500.00 0.00 -1 0.50 0.0000

la 250.00 500.00 0.00 a 0.00 0.0000
11 500.00 500.00 0.00 a 0.00 0.0000
12 750.00 500.00 0.00 a 0.00 0.0000
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13 1000.00 500.00 0.00 0 0.00 0.0000
14 1000.00 750.00 0.00 0 0.00 0.0000
15 500.00 750.00 0.00 0 0.00 0.0000
16 0.00 750.00 0.00 -1 0.75 0.0000
17 0.00 1000.00 0.00 -1 1. 00 0.0000
18 250.00 1000.00 0.00 -1 0.75 0.0000
19 500.00 1000.00 0.00 -1 0.50 0.0000
20 750.00 1000.00 0.00 -1 0.25 0.0000
21 1000.00 1000.00 0.00 -1 0.00 0.0000

------------------------

RESULTATS CALCULES
------------------------

Variable Nx Debit calculee Charge calculee

Somme des debi'ts sortants =
Somme des deb Lt.s entrants =
Somme des debits =

15
19
20
21
14
13
12
11
16
17
18
10

9
7
6
5
4
3
8
2
1

0.000000
0.010575

-0.095582
-0.193153
0.000000
0.000000
0.000000
0.000000
0.191668
0.172983
0.191668
0.000000
0.010575
0.000000
0.000000
0.000000
0.000000
0.000000

-0.095582
0.000000

:··0.193153

0.4530
0.5000
0.2500
0.0000
0.2547
0.3410
0.3540
0.4184
0.7500
1.0000
0.7500
0.4530
0.5000
0.3540
0.3552
0.3386
0.3552
0.3410
0.2500
0.2547
0.0000

-5.7746923264E-01
5.7746923261E-Ol

-2.2737367544E-11
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DONNEES
. ..................

Donnees g~nerales

Nbr total de noeuds 65
Nbr t.ot.aL d"elements 16
Nbre de classes de permeabilite l.

Permeabilite

CLAS[iE

1

K 1

0.0050

K 2

0.0000

K :3

0.0000

K 4

0.0050 0.0000

K 6

0.0000

Connectivite
--_._--.-- - -'--- ~--

Elt nx Type Classe ALD Nd1 Nd2 Nd:3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9
-------------------------------_._--_._-----_._----_.-----------------------------

1 48 1 0.0000 1 2 ':l 13 17 16 15 .14'.'

2 48 1 0.0000 " 4 5 12 19 18 17 13.)

3 48 1 0.0000 5 6 7 11 21 20 19 12
4 48 1 0.0000 7 0 9 10 23 22 21 11'.'
5 48 1 0.0000 15 16 17 27 31 30 29 28
6 48 1 0.0000 17 lé: 19 26 33 ::l r. 31 27'. <:,

7 48 1 0.0000 ' Q 20 21 25 35 :34 33 26l.v

8 48 1 0.0000 21 22 " ., 24 37 .36 35 25G·)

9 48 1 0.0000 29 30 31 41 45 44 4 ., 42.)

la 48 1 0.0000 31 32 " ., 40 47 46 45 41.J.)

11 48 1 0.0000 33 34 ::lr' 39 49 48 4'7 40
-1

'- .)

-, 12 48 1 0.0000 4:3 44 45 55 ~:;9 fS 8 57 56
-13 48 1 0.0000 35 36 37 38 51 50 49 39

14 48 1 0.0000 45 46 47 54 61 60 59 55
15 48 1 0.0000 4'7 48 49 53 63 62 61 54
16 4.8 1 0.0000 49 50 51 52 65 64 63 53

COORdonnees et condition aux limites

Noeud nx

1
2
':(
'.'

Xcoord

10. 00
125.00
250.00

Ycoord

0.00
0.00
0.00

Zcoord

0.00
0.00
0.00

Hhcx

-1
-1
-1

valh

600.00
600.00
600.00

Debit

0.00
0.00
0.00



II 3'7::).00 0.00 0.00 -1 600,00 0,00
h, 500.00 0.00 0.00 -1 600.00 0.00v

6 625.00 0.00 0.00 -1 600,00 0.00
7 750.00 0.00 0.00 -1 500.00 0.00
8 e75.00 0.00 0.00 -1 600.00 0.00
9 1000.00 0.00 0.00 -1 600.00 0.00

10 1000.00 125,00 0,00 -1 600.00 0,00
11 750.00 125.00 0.00 0 0.00 0.00
12 500.00 125.00 0,00 0 0.00 0.00
13 250.00 125.00 0.00 0 0.00 0.00
1t1 0.00 125.00 0.00 -1 600.00 0.00
15 0.00 250.00 0.00 -1 600.00 0.00
16 125,00 250.00 0.00 0 0.00 0.00
17 250.00 250.00 0.00 0 0.00 0.00
18 375.00 250.00 0.00 0 0.00 0.00
19 500.00 250.00 0.00 0 0.00 0.00
20 62E,.00 250.00' 0.00 0 0.00 0,00
21 750.00 250.00 0.00 0 0.00 0.00
22 875,00 250.00 0.00 0 0.00 0.00
23 1000.00 250.00 0.00 -1 600.00 0.00
24 1000.00 :375.00 '0.00 -1 600.00 0.00
25 750.00 375.00 0.00 0 0.00 0.00
26 50,0.00 375.00 0.00 0 0.00 0.00
27 250.00 375.00 0.00 0 0.00 0.00
28 0.00 375.00 0.00 -1 600.00 0.00
29 0.00 500.00 0.00 -1 600.00 0.00
30 125.00 500.00 0.00 0 0.00 0.00
31 250.00 500.00 0.00 0 0.00 0.00
32 3'75.00 500.00 0.00 0 0.00 0.00
33 500.00 500.00 0.00 0 0.00 -0.0125
34 625.00 500.00 0.00 0 0.00 0.00
35 750.00 !SOO . 00 0.00 0 0.00 0.00
36 875.00 500.00 0.00 0 0.00 0.00
37 1000.00 500.00 0,00 -1 600.00 0.00
3E: 1000.00 625.00 0.00 -1 600.00 0.00
39 750.00 625.00 0.00 0 0.00 0.00
40 500.00 625.00 0.00 0 0.00 0.00
41 250.00 625.00 0.00 0 0.00 0.00
42 0.00 625.00 0.00 - , 600.00 0.00~

43 0.00 750.00 0.00 -1 600.00 0.00
44 125.00 750.00 0.00 0 0.00 0.00
45 250.00 750.00 0.00 0 0.00 0.00
46 375.00 750.00 0.00 0 0.00 0.00
47 500.00 750.00 0.00 a 0.00 0.00
48 625.00 750.00 0.00 0 0.00 O.CO
·19 750.00 750.00 0.00 0 0.00 0.00
50 87.5.00 750.00 0.00 0 0,00 0.00
51 1000.00 750.00 0.00 -1 600.00 0.00
52 1000.00 875.00 0.00 - 1 600,00 (J,OO~

53 750.00 875.00 0.00 0 0.00 0.00
54 500.00 875.00 0.00 0 0.00 0,00
55 250.00 875.00 0.00 0 0.00 0.00
56 0.00 875.00 0.00 -1 600.00 0.00
57 0.00 1000.00 0.00 -1 600.00 0.00
58 125.00 1000.00 0.00 '-1 600.00 0.00
59 250.00 1000.00 0.00 -1 600.00 0.00
60 375.00 1000.00 0.00 -1 600.00 0.00
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61 500.00 1000.00 0.00 -1 600.00
62 625,00 1000,00 0,00 '-1 600,00
63 750.00 1000.00 0.00 -1 600.00
64 875.00 1000.00 0.00 - , 600.00.
65 1000.00 1000.00 0.00 -1 600.00

RESULTATS CALCULES
----......;----------------_.--

0.00
0.00
0.00
0,00
0.00

Variable Nx Debit calculee Charge calculee

53 0.0000 599.9244
63 0.0004 600.0000
64 0.0003 600.0000
65 -0.0000 19 9 600.0000
52 0.0003 600.0000
51 0.0004 600.0000
50 0.0000 599.9244
49 0.0000 599.845:2
54 0.0000 589.8822
61 0.0007 600.0000
62 0.0006 600.0000
48 0.0000 5!19.7133
47 0.0000 599.7325
55 0.0000 599.9244
59 0.0004 600,0000
60 0.0006 600.0000
46 0.0000 599.7133
45 0.0000 599.8452
39 0.0000 59Ci. 713~\
38 0.0006 f300.0000
37 0.0007 EiOO.OOOO
36 0.0000 599.8822
35 0.0000 srJ9.7325
56 0,0003 600.0000
57 -Ci. 000009 600.0000
58 0.0003 E:OO.OOOO
44 0.0000 :;99. ~!244
4 " 0.0004 600.0000."
40 0.0000 ~.\9D. 35J.1
.34 0.0000 L~99. 3511
33 -0.0125 598.5820
41 0.0000 [~9S. 7133
32 0.0000 599.3511
31 0.0000 599.732fJ
42 0.0006 600.0000
30 0.0000 59!j, e822
29 0.0007 600.0000
25 0.0000 599.7133
?~ 0.0006 600.0000~X

23 0.0004 600.0000
22 0.0000 599.9244
21 0.0000 589.8452

c
r:



26 0.0000
20 0.0000
19 0.0000
27 0.0000
Hl 0.0000
17 0.0000
28 0.0006
16 0.0000
15 0.0004
11 0.0000
10 0.0003

9 -0.0000 09
8 0.0003
7 0.0004

12 0.0000
6 0.0006
5 0.0007

13 0.0000
4 0.0006
3 0.0004

14 0.0003
2 0.0003
-t -0.0000 o s3-

Somme des debits sortants -
Scnlme des debits entrants -,

Somme des debits =

:;,98.3511
599.7133
599.7325
599.7133
599.713.3
599.8452
600.0000
599,8244
600.0000
599.9244
600.0000
600,0000
600.0000
600,0000
599.8822
600.0000
500,0000
599.9244
600.0000
500,0000
600.0000
600.0000
600.0000

-1.25369921688279E-002
1.25368921688188E-002

-9.14B9316123016BE-015

, e.-t.lM-? ~ t~ tu ;.. eAttk
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PROCEDURE DEBUT;

Begin clrscr;A~sign(foo,' con'};ReW'T i te{foo};

!lJr-i teln(':

l.;~riteln(~:

L.lJritelnC:

!lJr-itelnC;

!lJr-i telnC:

Titr~

AuteLw
1
1

Directew-

REPUBLIQUE DU SENEGAL

ECOLE POLYTECHNIQUE DE THIES

DEPARTEMENT du Genie Civil

PEOJET DE FIN D"ETUDES

SIt1UU'iTION DE L"ECOULD'1ENT EN t'iILIEU POREUX SATURE

PAR LA METHODE DES ELEMENTS FINIS.

Ametepe Yayrato NE NONENE

F'rofesseut- dJlhydrogeologie

!lJritelnC: Co-directeut-; Amadou Si:>;RR

P.t-ofesseu.t- d 1lhydr-aulique

i.LJriteln;l<\jrite(foo,cht-<271, "T5m');L.iJt-ite( faoo; c~u-(27),'[7m');

Bienve~ue sUr NEND Taper <Ret.urn> pOLU·- continuEr- ');

Head;



program NENO_EPT(input,output);

type

interl=array[l .. 30J of integer;

typecoord=array[l .. 227J of real;

typemat=array[l .. 27,1 .. 27J of real;

inter=array [1 .. 27J of real;

Element=RECORD

Typelmt,

Classe:integer;

Ald:real;

noeud :a1'ray[l .. 27J of integer;

end;

Rat=Record

xxn:array[l .. 3J of real;

Hhcx:integer;

Valh:real;

valqsp:real;

end;

Equation=Record

coefx:inter;

coeff:real;

place ~ int,,,ger,

numero:integer;

long:integer;

cxx : integer;

Ihh:real;

debp:real;

end;

Solution = Record

vari:integer;

solq:real;

solh:real;

end;

. Alpha=RECORD

Classperm:integer;

K:Array[l .. 6J of real;

End;



var

idi,idr:array[l .. 100J of integer;

elt:element;

coord:rat;

nbpt,nbtelt,n,dimb,pel,e,nbtnd,i,j,k,kp,ip,np:integer;

fek,fn,fnds,fndt,fndu:inter;

nbreperm,dimcek,nbnd,dimelt,nbelt,ind,ntn,nte:integer;

somdbneg,somdbpos,total,qs,deter:real;

gek,perm,bb,so,a,t,c,b:typ~mat;

xn,yn,zn:typecoord;

Ficheq:File of Equation;

LOCE:File of element;

CORG:file of rat;

Fiche_alpha:file of alpha;

Equax:Equation;

fichsol:File of solution;

Valsol:solution;

permeabilite: alpha;

posi,hhcxx,cek,vek,Veg:inter1;

valqspp,fegd,valhh,feg:inter;

geg:array[l .. 30,1 .. 30] of l'eal;

Option1,option2,option3,option4:integer;

label 50,100,200,300,400;

{$I NENOSUIT.PAS}
{$I DEBUT.PAS}



procedure FN23tVar fn,fnds:inter; s:real);

var

a:real;

begin

a:=s*s;

fn[1]:=O.5*(a-s);

fn[2]:=1.O-a;

fn[3]:=O.5*(a+s);

fnds[1]:=s-O.5;

fnds[2]:=-g-S;

fnds[3]:=s+O.5;

end;

procedure FN36(var fn,fnds,fndt:inter; al,bl,cl:real);

var

a,b,c: real;

aS,at,bs,bt,cs,ct: real;

begin

a:=al*bl*2;

b:=bl*cl*2;

c:=cl*al*2;

as: =bl+bl;

at:=al+al;

bs:::-as;

bt:=cl+cl-at;

ct:=-at;



fn[l]:=al-c-a;

fn[2]:=a+a;

fn[3]:=bl-a-b;

fn[4]:=b+b;

fn[5]:=cl-b-c;

fn[6]:=c+c;

fnds[l]:=l-cs-as;

fnds[2]:=as+as;

fnds[3]:=O;

fnds[4]:=bs+bs;

fnds[5]:=-1-bs-cs;

fnds[6]:=cs+cs;

fnclt[l]:=O;

fndt[2]:=at+at;

fndt[3]:=1-at-bt;

fndt[4]:=bt+bt;

fndt[5]:=-1-bt-ct;

fndt[6]:=ct+ct;

end;

procedure FN48(var fn,fnds,fndt:inter; s,t:real);

var

a,b,c,d:real;

cS,ct,sm,sp,tm,tp,sq,tq:real;

aS,at,bs,bt,cc,tt,ds,dt:real;

fndu:inter;

begin

cs:=O.5*s;

ct::=O.5*t;

sm:=O.5-cs;

sp:=O.5+cs;

tm:=O.5-ct;

tp:=O.5+ct;

sq:=O.5-s*cs;

tq:=O.5-t*ct;



a:=sq*tm;

b:=sp*tq;

c:=sq*tp;

d:=sm*tq;

as:=-s*tm;

at:=-O.5*sq;

bs:=O.5*tq;

bt:=-t*sp;

cc:=-s*tp;

tt:=O.5*sq;

cls:=-O.5*tq;

dt:=-t*sm;

for i:=l to 8 do

begin

fn[i]:=O;

fnds[i]:=O;

fndt[i]:=O;

fndu[i]:=O;

end;

fn[t]:=sm*tm-d-a;

fn[2]:=a+a;

fn[3]:=sp*tm-a-b;

fn[4]:=b+b;

fn[5]:=sp*tp-b-c;

fn[6]:=c+c;

fn[7]:=sm*tp-c-d;

fn[8]:=d+d;

fnds[1]:=-O.5*tm-ds-as;

fnds [2] : =as+a.'3;

fnds[3]:=O.5*tm-as-bs;

fnds[4]:=bs+bs;

fnds[5]:=O.5*tp-bs-cc;

fnds[6]:=cc+cc;

fnds[7]:=-O.5*tp-cc-ds;

fnds[8]:=ds+ds;

fndt[1]:=-O.5*sm-dt-a't;



fndt[2]:=at+at;

fndt[3]:=-0.5*sp-at-bt;

fndt[4]:=bt+bt;

fndt[5]:=0.5*sp-bt-tt;

fndt[6]:=tt+tt;

fndt[7]:=0.5*sm-tt-dt;

fndt[S]:=dt+dt;

end;

procedure FN49(var fn,fnds,fndt:inter; s,t:real);

var

a,b,sqm,sqp,sq,tqm,tqp,tq:real;

dsqm,dsqp,dsq,dtqm,dtqp,dtq:real;

begin

b: =t*T;

S'lm: =0 . 5*(a - 5 ) ;

sqp:=O.5*(a+s);

s'l:=l-A;

t'lm: =0. 5*(b-t);

t'lp::::0.5*(b+t);

tq:=l-b;

dsqm:=s-O.5;

dsqp:=s+O.5;

ds'l:=-s-s;

dtqm:=t-O.5;

dt'lp: =t+O. 5;

d t q : =_·t-t;

fn[l]:=sqm*tqm;

~n[2]: =E'.q*tqm;

fn[3]:=sqp*tqm;

fn[4]:=sqp*tq;

fn[5]:=sqp*tqp;

fn[5]:=sq*tqp;

fn[7]:=sqm*tqp;

fn[S]:=sqm*tq;



fn[9] : ::sq*t,q;

fnds[l]:::dsqm*tqm;

fnds[2]:::dsq*tqm;

fnds[3]:::dsqp*tqm;

fnds[4]:=dsqp*tq;

~nds[5]:=dsqp*tqp;

fnds[S]:::dsq*tqp;

fnds[7]:::dsqm*tqp;

fnds[B]:::dsqm*tq;

fnds[9]:::dsq*tq;

fndt[l]:::sqm*dtqm;

fndt[2]:::sq*dtqm;

fndt[3]:::sqp*dtqm;

fndt[4]:::sqp*dtq;

fndt[5]:=sqp*dtqp;

fndt[S]:::sq*dtqp;

fndt[7]:::sqm*dtqp;

fndt[S]:::sqm*dtq;

fndt[9]:::sq*dtq;

end;

procedure FN410(var fn,fnds,fndt,fndu:inter; al,bl,cl,dl:real);

var

a2,b2,c2,d2:real;

begin

a2:::al+al;

b2: ::bl+bl;

c2:::cl+cl;

d2:::dl+dl;

fn[1]:=al*(a2-1);

fn[2]:=a2*b2;

fn[3]:::bl*(b2-1);

fn[4]:=b2*c2;



fn[5]:=cl*(c2-1);

fn[6]:=c2*a2;

fn[7]:=a2*d2;

fn[8]: =b2*d2;

fn[9]:=c2*d2;

fn[10]:=dl*(d2-1);

fnds[1]:=a2+a2-1;

fnds[2]:=b2+b2;

fnds[3]:=0;

fnds[4]:=0;

fnds[5] :':0;

fnds[6]:=c2+c2;

fnds[7]:=d2+d2-a2-a2;

fnds[8]:=-b2-b2;

fnds[9]:=-c2-c2;

fnds[10]:=-d2-d2+1;

fndt[l]:=O;

fndt[2]:=a2+a2;

fndt[3]:=b2+b2-1;

fndt[4]:=c2+c2;

fndt[5]:=0;

fndt[6]:=0;

fndt[7]:=-a2-a2;

fndt[S]:=d2+d2-b2-b2;

fndt[9]:=-c2-c2;

fndt[10]:=-d2-d2+1;

fndu[l]:=O;

fndu[2]:=0;

fndu[3]:=0;

fndu[4]:=b2+b2;

fndu[5]:=c2+c2-1;

fndu[6]: =a2+a2; .

fndu[7]:=-a2-a2;

fndu[8]:=-b2-b2;



fndu[9]:=d2+d2-c2-c2;

fndu[10]:=-d2-d2+1;

end;

{# SOUS PROGRAMME FAISANT LE CHOIX # }

{# DU NOMBRE DE NOEUD ET DE LA DIMENSION # }

{# DE L'ELEMENT SUIVANT LE TYPE DE L'ELEMENT #}

Procedure CHOIX2 ,

BEGIN

Case Elt.typelmt of

23 begin

dimelt:::1;

nbrid : =3;

end;

36 begin

dimelt:=2

nbnd : =6;

end;

48 begin

dimelt:=2

nbrid : =8;

end;

49 begin

dimelt:=2

nbnd : =9;

end;

410: begin

dimelt:=3

nbnd:=10;
end;

end;

END;



{ # CALCUL DU VECTEUR 'VEK' CORRESPONDANT AU #}

{ # NUMERO DU NOEUD # }

Procedure VECVEK;

BEGIN

CHOIX2;

WrTH Elt do

For i:=l to nbnd do

vek[iJ:=noeud[iJ;

END;

{ * CALCUL DES CODES ATTRl~UES AUX NOEUDS * }
Procedure VECTIDI;

BEGIN

For i:=l to nbtnd do

begin

idi[iJ:::O;

idr[iJ:::O;

end;

ASSIGN(loce, 'b:NENO.DAT');

RESET ( loce) ;

WITH e lt, do

begin

for i:=l to nbtelt do

begin

k:=i-l;

SEEK(loce,k) ;

READ (loce, elt) ;

CHOIX2;

for j:::1 to nbnd do

idi[noeud[jJJ:=idi[noeud[jJJ+1;

end;

end;

CLOSE (loce) ;

For i:::1 to nbtnd do

idr[iJ: ::idi[iJ;

80



END;

{ * CALCUL DES CODES ATTRIBUES AUX NOEUDS )je }

Procedure VECTCEK;

BEGIN

CHOIX2;

For n:=l ta nbnd do

begin

if idi[vek[n]]=l

then

cek[n]:=l

eise

begin

if idi[vek[n]]=idr[vek[n]]

then

begin

cek[n]:=idi[vek[n]];

idr[vek[n]]:=idr[vek[n]]-2;

end

eise

begin

if idr[vek[nJ]=O

then

cek[n]::::O

eise

begin

cek[n] : =-1;

idr[vek[n]J:=idr[vek[n]]-l;

end;

. end;

end;

end;

END;



{ J:I: LECTURE SUR FICHIER 'ficheq' APRES

{ J:I: D'UNE VARIABLE QUI APPARAIT POUR LA

{ J:I: DANS LA MATRICE DE TRAVAIL

procedure ENREG(var equax:equation);

var

equaxi:equation;
1. : Lrrteger ; ,

BEGIN

with equax do

begin

if e=l

then

begin

ASSIGN(ficheq, 'NENO.EQT');

HEWHITE ( fi cheq) ;

write(ficheq,equax);

CLOSE (f icheq) ;

end

e1se

begin

ASSIGN(ficheq, 'NENO.EQT' l;

RESET (f icheq) ;

while not eof(ficheq) do

read(ficheq,equaxi);

write(ficheq,equax);

CLOSE(ficheq) ;

end;

for 1:=1 to dimb do

coefx[lJ:=O;

coeff:=O;

numero:=O;

ELIMINATION #}

DERNIERE FOIS J:I: }

J:I: }



place:=O;

long:=O;

end;

END;

{ # RECHERCHE DES EQUATIONS DANS LE FICHIER #}

{ # 'ficheq' POUR LE CALCUL DES INCONNUES DU #}

( # PROBLEME # }

Procedure RECHERCHE(Var equax:equation;var np:integer);

var kk:integer;

BEGIN

kk : =np-l;

ASSIGN(ficheq, 'NENO.EQT');

RESET (f icheq) ;

SEEK(ficheq,kk);

Read(ficheq,equax);

CLOSE (f icheq) ;

END;

{ # LECTURE SUR FICHIER 'fichsol' DES RESULTATS # }

{ # CALCUL # }

Procedure RESULTAT(Var va I s oL: s oLu'ti.on ) ;

VAR

valsoli:solution;

BEGIN

with valsol do

begin

if Np=nbtnd

THEN

begin

ASSIGN(fichsol, 'NENO.5VL');



REWRITE(fichsol);

with valsol do

write(fichsol,valsol);

CLOSE(fichsol);

end

ELSE

begin

ASSIGN(fichsol, 'NENO.SVL');

RESET(fichsol) ;

while not eof(fichsol) do

read(fichsol,valsoli);

write(fichsol,valsol);

CLOSE(fichsol);

end;

vari:=ü;

solh:=ü;

solq:=O;

end;

END;

{ # IMPRESSION DES RESULTATS SUR IMPRIMANTE OU # }

{ # SUR ECRAN SUIVANT L'OPTION # }

Procedure IMPRESSIONl

BEGIN

ASSIGN(fichsol, 'NENO.SVL');

ASSIGN(loce, 'B:neno.dat');

ASSIGN(corg, 'B:neno.cor');

ASSIGN(fiche_alpha, 'B:nenoperm.dat');

RESET(fiche_alpha);

writeln(lst, '

writeln(lst, '

writeln(lst, '

wri t.e Ln Cl st , '

writeln(lst, ,

................. ' ) ;

DONNEES : ');

: . . . . . . : ' ) ;

');writeln(lst,' ');

Donnees generales ');



-----------------, );

, ,nbt.nd: 3)

',nbtelt:3

, ,nbreperm

, ) ;

, ) ;Permeabilite

writeln(lst, '

writeln(lst,' ');

writeln(lst,' Nbr total de noeuds

writeln(lst,' Nbr total d"elements

writeln(lst,' Nbre de classes de permeabilite

writeln(lst) ;

writeln(lst, '

writeln(lst, '

writeln(lst,' ');

With e Lt. do

With coord do

With parmeabilite do

b ag i r,

Write(lst,' ChASSE ');

For i:=l to 6 do

Write(lst,' K ',i,' ');

Wri teln( Lst) ;

For i:=l to 80 do

write(lst,' _');

writeln(lst,' ');

writeln(lst,' ');

for 1:=1 ta nbreperm do

begin

SEEK(fibhe_alpha,i-1);

READ(fiche_alpha,permeabilite);

write(lst,' ',classperm,' ');

for J:=l ta 6 do

begin

write(lst,' ',k[J]:7:4,' ');

end;

writeln(lst,") ;

end;

Connectivite

Close(fiche_alpha);

writeln(lst,' ') ;writeln(lst,'

RESET ( loce) ;

writeln(lst, '

wri teln(lst, ,

, ) ; writeln (lst,' ');

, ) ;

, ) ;



writeln(lst,' ');

write(lst,' Elt nx ');

write(lst,' Type');

write(lst,' Classe');

write(lst,' ALD ');

for i:=l to 9 do

write(lst,'Nd',i,' ');

writeln(lst,' ');

for i:=l to 80 do

write(lst, '-');

Hriteln(lst,' ');

for i:=l to nbtelt do

begin

Seel~ ( Loce, i -1 ) ;

Read (Loce, Elt) ;

Write(lst, ,

Write(lst, '

Wri te(lst, '

write(lst,'

, ,Typelmt:2);

, ,Classe:2);

, ,ALD: 8: 4,' ');

CHOIX2;

for j:=l to nbnd do

Hrite(lst, '

wri teln( lst, ' • );

end;

RESET (corg) ;

, ,noeud [ j ] : 3 ) ;

writeln(lst, '

writeln(lst, '

wr i t.e m t Lst '

') ;writeln(lst,' ') ;writeln(lst,' ');

COORdonnees et condition aux limites , ) ;

, ) ;

writeln(lst,' ');

write(lst,' Noeud nx ');

write(lst,, Xcoord

write(lst, ' Ycoord

write(lst, , Zcoord

wri te (lst, ' Hhcx

write(lst, ' valh

, ) ;

. ) ;

, ) ;

, ) ;

, ) ;

write(lst,' Debit ');

writeln(lst,, .');



for i:=1 to SO DO

write(1st,' -' );

writeln(lst,' ');

For i:=1 to nbtnd do

begin

SEEK(Corg, i·-1);

READ(Corg,coord);

write(1st, ' , ,i: 3, l , ) ;

for J:=1 ta 3 do

write(1st,: ',xxnp]:S:2,");

write(lst,' ',hhcx:2,");

write(lst,' ',valh:S:2,' ');

write(1st,' ',valqsp:8:2,' ');

writeln(lst,' ');

end;

writeln(1st,' ');

CLOSE (corg) ;

RESET(Hchsol) ;

-------------_._----_._-- .._- ');

RESULTATS CALCULES : ' ) ;

, ) ;

, ) ;

, ) ;Charge calculeewrite(lst, ,

writeln(1st, ,

writeln(lst, '

writeln(1st, '

wri te ln (1st) ;

write(lst, 'Variable Nx ');

write(lst,' Debit calculee

writeln(lst,' ');

for i:=1 to 80 do

Hrite(l::;t,' -');

writeln(1st,' ');

Hriteln(lst,' ');

for ip:=1 to nbtnd do

begin

SEEK(fichsol,ip-1);

READ(fichsol,valsol);

With valsaI do

begin

Hrite(lst,' ',vari:3,' ');



, ) ;

Somme des debits sortants = ' , somclbneg) ;

Somme des debits entrants = ,
, somdbpos ) ;

Somme des debits = , , total);

write(lst, '

write(lst,'

end;

writeln(lst," ');

end;

CLOSE(fichsol) ;

writeln(lst, ,

writeln(lst, ,

writeln(lst, '

writeln(lst, ,

end;

END;

Procedure IMPRESSION2;

BEGIN

',solq:l0:4,' ');

',solh:l0:4,' ');

ASSIGN(fichsol, 'NENO.SVL');

ASSIGN(loce, 'B:neno.dat');

ASSIGN(corg, 'B:neno.cor');

ASSIGN(fiche_alpha, 'B:nenoperm.dat');

RESET(fiche_alpha);

writeln(' ');

writeln(' : DONNEES : ' ) ;

writeln( , : : ' ) ;

writeln;writeln;

writeln(' Donnees generales ');

wri teln (' -.-----------.-----');

writeln;

writeln(' Nbr total de noeuds

w1'iteln(' 1'1b1' total d"elements

writeln(' Nbre de classes de permeabilite

writeln(' Permeabilite');

, ,nbtnd: 3);

, ,nbtelt:3);

, , nbreperm: 3) ;

writeln( ,

writeln;

, ) ;



writeln;

With el t do

With coord do

With permeabilite do

begin

Write(' ');posi[1]:=whereX+1;

Write(' CLASSE . );posi[2]:=whereX+1;

For i:=l to 6 do

K ' . ,,l,Write('

Writeln;

For i:=l to 80 do

write('_');

, );posi[I+1]:=WhereX+1;

writeln;

gotoXY (pos i [1] , whereY) ;

for 1:=1 ta nbreperm do

begin

SEEK(fiche_alpha,i-1);

READ( fiche_alpha, permeabilite) ;

write (' ',clas sperm: 2) ;

for J:=l ta 6 do

begin

gotoxy(posi[J+1],whereY):

write(k[J]:7:4);

end;

writeln;

end;

Close(fiche_alpha);

read;

writeln;writeln;writeln;

RE5ET (lace) ;
, ) ;

, ) ;

Connectivitwriteln( ,

wri teln( ,

writeln;

write(' KIt nx ');posi[1]:=whereX+1;

write(' Type' );posi[2]:=whereX+1;

write(' Classe' );posi[3]:=whereX+1;

wri te ( 'ALD ' ) ; po s L[4] : =''lhereX+1;



for i:=l to 9 do

begin

write( , Nd' ,i,' ');

posi[i+4]:=whereX+l;

end;

wri'teln;

for i:=l to 80 do

write(' -');

for i:=l to nbtelt do

begin

Seek(Loce,i-1);

Read (Loce, El t) ;

Write('
, , ,

, l, ');GotoXY(posi[l],WhereY);

Write(Typelmt:3);GotoXY(posi[2],WhereY);

Wri te (Classe: 3) ;'GotoXY (posi [3J ,WhereY) ;

write(ALD:7:2);GotoXY(posi[4],whereY);

CHOIX2 ;

for j:=l to nbncl do

begin

write(noeud[j]:3);

gotoXY(posi[J+4],whereY);

end;

writeln;Writeln;

end;
RESET(corg) ;

read;
writeln;writeln;writeln;

wri teln( ,

writeln('

writeln;

COORdonnees et condition aux limites ');

------------------------------------ ');

write( , Noeud nx

wri tee , Xcoord

wri tee , Ycoord

Write( , Zcoord

write( , Hhcx

wri te ( , valh

write(' Debit

, );posi[1]:=whèreX+1;

, );posi[2]:=whereX+l;

, );posi[3]:=whereX+1;

, );posi[4]:=whereX+l;

');posi[5]:=whereX+l;

');posi[6]:=whereX+l;

, );posi[7J:=whereX+l;

'Jo



writeln;

for i:=l to 80 DO

write('-');

writeln;

For i:=l to nbtnd do

begin

SEEK(Corg,i-1);

READ(Corg,coord);

write(' ',i);gotoxy(posi[l],whereY);

for J:=l to 3 do

begin

write(xxn[J]:7:4);

gotoxy(posi[J+1],whereY);

end;

write(' ',hhcx: 3) ; gotoxy(posi [5J , whereY);

write(valh:7:4);gotoxy(posi[S],whereY);

write(valqsp:7:4);

writeln;writeln;

end;

read;

WRITELN;

CLOSE(corg)

RESET(fichsol) ;

writeln(' ------------------------ ');

writeln(': RESULTATS CALCULES :');
writeln(' ');

write('Variable Nx ');posi[lJ:~whereX+1;

write('Debit calculee ' );posi[2J:=whereX+1;

write('Charge calculee' );posi[3]:=whereX+1;

writeln;

for i:=l to 80 do

write('-');

for ip:=l to nbtnd do

begin

SEEK(fichsol , ip--1 ) ;

READ(fichsol,valsol);

With val sol do

CJi



begin

wri te (' ',vari: 3) ;

gotoxy(posi[l],whereY);

write(solq:8:4);

gotoxy(posi[2],wherey);

write(solh:8:4);

gotoxy(posi[3],wherey);

end;

writeln;

end;

CLOSE(fichsol ) ;

end;

writeln;

writeln( , Somme des debits negatifs

writeln( , Somme des debits positifs

writeln( , somme des debits

END;

- ',somdbneg);

.- ',somdbpos);

:: ',total ) ;

{ ~ INVERSION ET CALCUL DU DETERMINANT DES MATRICES ~ }

{ # UTILISE POUR LE CALCUL DU TENSEUR METRIQUE # }

{ # CONTRAVARIANT ET SON DETERMINANT # }

procedure INVERMATRI(var a,b:typemat;var ind,n:integer;var deter:real);

label 1,2,3,4,6,7;

var

i,j,l,k,m: integer;

r,tb,signe: real;

al: array[l .. 6,1 .. 6] of real;

begin

ind:::O;

deter;=l;



signe:=1;

for i:=l to n do

for j:=l to n do

begin

al[i, j]: =a[i, j];

al.[i,n+j]:=O;

b[i,j]:=O;

end;

for i:=1 to n do

al[i,n+i]:=l ;

for k:=1 to n-1 do

6:begin

begin

if abs(a1[k,k])=O

then goto 1

el se

deter:=deter*al[k,k];

for i:=k+l to n do

begin

r:=al[i,k]/al[k,k];

for j:=k+l to 2*n do

al[i,j]:=al[i,j]-r*al[k,j];

end

end;

got o 2;

l:begin

m: =k+l;

4 : if abs(al[m,k]l=O

then

begin

m: =m+l;

if m=n+l

then goto 3

else goto 4

end



else

1:=2*n;

for j:=k ta 1 do

begin

r:=a1[k,j];

al [k, j]: :cal [m, j];

a1[m,j]:=r;

end;

goto 6;

end;

2 end;

begin

if abs(a1[n,n])=O

then goto 3

else

deter:=deter*a1[n,n];

for j:=n downto 1 do

f6r i:=n do~nto 1 do

begin

tb:=O;

for k:=n downto i+1 do

tb:=tb-b[k,j]*a1[i,k];

b[i,j]:=(tb+31[i,n+j])/a1[i,i];

end;

end;

goto 7;

3:ind:=ind+1;exit;

7:end;

{ # CALCUL DES ELEMENTS DE LA BASE COVARIANTE # }

procedure jacob(var x:typecoord;var fnds,fndt,fndu:inter;var jp:inter;v<

var

I : integer;



begin

for i:=1 to3 do

jp[i]: =0;

for i:=1 ta nbnd do

begin

jp[1]:=x[i]*fnds[i]+jp[1];

jp[2]:=x[iJ*fndt[i]+jp[2J;

jp[3]:=x[i]*fndu[i]+jp[3];

end;

end;

{ # CALCUL DU TENSEUR METRIQUE COVARIANT # }

procedure MATRIG(var js,g:typemat; var dimg:integer);

var

i,j:integer;

som,soml,som2,som3:real;

begin

for i:=1 to dimg do

begin

som:=O;

for j:=1 to 3 do

som:=som+js[j,iJ*js[j,i];

g[i,iJ:=som;

end;

soml:=O;

som2:=O;

som3:=O;

for i:=1 to 3 do

begin

som1:=som1+js[i,1]*js[i,2];

som2:=som2+js[i,1J*js[i,3];

som3:=som3+js[i,2J*js[i,3];

end;

g[1,2]:=soml;



g[2,1]:=som1;

g[1,3]:=som2;

g[3,1]:=som2;

g[3,2]:=som.3;

g[2,3]:=som3;

end;

{ # CALCUL LE PRODUIT DE DEUX MATRICE # }

procedure PRODAB(var a,b,c:typemat;var nbla,nbcb,nblb:integer);

var

k,i,j:integer;

prod: real ;

ind2:integer;

. begin

ind2:=O;

for i:=l ta nbla do

begin

for j:=l to nbcb do

begin

prod:=O;

for k:=l to nbIb do

prod:=prod+a[i,k]*b[k,j];

c[i,j]:=prod;

end;

end;

end;

{ #-----------------------~--------------# }
{ # CALCUL LA MATRICE DES GRADIENTS 'B ' # }

{ # # }

{ -------------------------------------- }

procedure MATRIB(var c,b:typemat; var fnds,fndt,fndu:inter; var dimc,1

var



k , j: integer;

begin

for k:=1 to dimc do

for j:=1 to dimb do

b[k,j]:=c[k,1]*fnds[j]+c[k,2]*fndt[j]+c[k,3]*fndu[j];

end;

{# TRANSPOSITION DES MATRICES UTILISE POUR #}

{# LA TRASPOSITION DES MATRICE DES GRADIENTS # }

procedure TRANSPO(var an,at:typemat; var diml,dimc:integer);

var

i,j:integer;

begin

for i:=1 to diml do

for j:=1 to dimc do

a t [ j , i] : =an [ i , j ] ;

end;

{ # CALCUL LA SOMME DE DEUX MATRICES UTILISE POUR #}

{ # LA SOMMATION DES MATRICES ELEMENTAIRES SUR LES #}

{ # POINTS DE GAUSS D'UN ELEMENT # }

procedure somatri(var ann,bnn,css:typemat; var diml,dimc:integer);

var

i,j:integer;

begin

for i:=1 to diml do

for j:=1 to dirnc do

c5s[i,j]:=ann[i,j]+bnn[i,j];

end;



{ # CALCUL TOOS LES ELEMENTS DE LA BASE COVARIANTE rt}

procedure JACOB1(var js:typemat; var xn,yn,zn:typecoord; var fnds,fndt,fnd.

var

i:integer;

jpp: inter;

begin

jacob(xn,fnds,fndt,fndu,jpp,nbnd);

·for i:=l todimelt do

begin

js[l,i]:=jpp[i];

jpp[i]:=ü;

end;

jacob(yn,fnds,fndt,fndu,jpp,nbnd);

for i:=l to dimelt do

begin

js[2,i]:=jpp[i];

jpp[i]:=O;

end;

jacob(zn,fnds,fndt,fndu,jpp,nbnd);

for i:=l to dimelt do

begin

js[3,i]:=jpp[i];

jpp[i]:=O;

end;

end;

{# LES POINTS D'INTEGRATION POUR L'ELEMENT # ]

{ # 1-D TYPE 23 # }

Procedure POINT23(var is:integer;var ws,ss:inter);

var

s l ç wl r Lrrt.e r ;



Begin

ws[isJ:=O;

s5[isJ:=0;

31[lJ:=-0.7745966692414834;

sl[2J:=0;

s l [3J: =--51 t i i.
w1[lJ:=0.5555555555555555;

w1[2J:=0.8888888888888888;

w1[3J:=0.5555555555555555;

ss[isJ:=51[isJ;

ws[i5J:=w1[i5J;

end;

{ # LES POINTS D'INTEGRATION POUR LES ELEMENTS ~}

-- { # 2-D ET 3-D TYPE 48,49, # }

procedure POINT1(var it,is:integer; var wt,ws,tt,s3:inter);

var

sl,wl:inter;

begin

wt[itJ:=O ; ws[is]:=O; tt[it]:=O; SS[i5J:=0;

51[lJ:=-0.7745966692414834;

51[2J:=0.0000000000000000;

51[:3J: =-51[lJ;

w1[lJ:=0.5555555555555555;

w1[2J:=O_8888888888888888;

w1[3J:=wl[lJ;

tt[itJ:=sl[itJ+tt[itJ;

ss[isJ:=sl[isJ+ss[is];

wt[itJ:=w1[it:l+wt[it];

ws[isJ:=wl[isJ+ws[isJ;

end;

{ # LES POINTS D'INTEGRATION POUR LES ELEMENTS #}

{ # 2-D ET 3-D DU TYPE 36, # }

procedure POINT36(var it:integer;var a136,b136,c136,wt36:inter);



var

a17,b17,c17,w17:inter;

begin

a136[it]:=O;b136[it]:=O;c136[it]:=O;wt36[it]:=ü;

a17[1]:=ü.3333333333333333; a17[2]:=ü.ü597158717897698;

a17[3]:=O.4701420641051151; a17[4]:=a17[3];

a17[5]:=O.7974269853530873; a17[6]:=Ü.I012865ü73234563;

a17[7]:=a17[5];

b17[1]:=al7[1]; b17[2]:=a17[3]; b17[3]:=al7[2];

b17[4]:=a17[3]; b17[fJ]:=a17[6]; b17[6]:=a17[5];

b17[7]:=a17[6];

c17[1]:=a17[6]; c17[2]:=a17[3]; c17[3]:=a17[3];

cl7[4]:=a17[2]; cl7[5]:=a17[6]; c17[6]:=a17[B];

c17[7]:=a17[5];

w17[1]:=O.1125 ; w17[2]:=O.0629695902724136;

w17[3]:=w17[2]; w17[4]:::\o117[2];

w17[5]:=O.06296959ü2724136; w17[6]:=w17[5];

w17[7]:=w17[5];

a136[it]:=a17[it]+a136[it];

b136[it]:=b17[it]+b136[it];

c136[it]:=c17[it]+c136[it];

wt36[it]:=w17[it]+wt36[it];

end;

{ #-------------------------------------------------# }
{ # CALCUL DE LA MATRICE DE RIGIDITE ET DU VECTEUR #}

{# DE SOLLICITATION ELEMEMTAIRE POUR UN POINT DE #}

{ # GUASS D'UN ELEMENT # }

{ # # }

{ }

procedure GENEK(var xn,yn,zn:typecoord; var ke,perm:typemat; var w:real;



var qtm,fn,fndS,fndt,fndu:inter;var dimelt,nbnd:integer

var

js,g,1ng,jsg,bel,belt,bem,kp:typemat;

deter:real;

d1ms,1,k:integer;

begin

dims:=3;

deter:=O;

for 1:::1 t.o 3 do

for j:=l t.o 3 do

begin

js[1,j]:::0;

jsg[i,j]:=O;

g[i,j]:=O;

ing[i,j]:=O;

end;

for i:=l ta 3 do

for j:=l ta nbnd do

bel[i,j]:=O;

for i:=l ta nbnd do

begin

qtm[i]: =0;

for j:=l ta nbnd do

begin

belt[i,j]:=O;

bem [i , j] : =0 ;

ke[i,j]:=O;

end;

end;

for i:=l to nbnd do

for j:=l ta nbnd do

kp[i,j]:=ü;

JACOB1(js,xn,yn,zn,fnds,fndt,fndu,nbnd);

MATRIG(js,g,dimelt);
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if dimelt=l

then

begin

c1eter:=g[l,l];

for i:=l ta nbnd do

jsg[i,l]:=Cl/g[l,l])*js[i,l];

end

else

begin

INVERMATRI(g,ing,ind,dimelt,deter);

PRODAB( .i s , ing, jsg, dims, dimel t., dimel t) ;

end;

MATRIB(jsg,bel,fnds,fndt,fndu,dims,nbnd);

TRANSPO( bel, bel t, di ms , nbnd ) ;

PRODAB (bel t, perm, bem, nbrid , d i.ms , di ms ) ;

PRODAB(bem,bel,kp,nbnd,nbnd,dims);

deter:=sqrt(deter);

for 1:=1 ta nbnd do

begin

qtm[l]:=fn[l]*(w*deter);

for k:=l ta nbnd do

begin

ke[l,k]:=deter*(w*kp[l,k]);

. kp [l, k] : =0;

end;

end;

end;

{ j:t CALCUL DE LA MATRICE DE RIGIDITE 'K' ET DU VECTEUR j:t}

{ j:t DE SOLLICITATION 'FV 'DE L'ELEMENT TYPE-23 # }

Procedure K23(var xn,yn,zn:typecoord;var fek:inter;var perm,bb:typemat;nbn(

var d~"""J : J.NTQ?fV'o-}:
w,s:real;

qtml,ss,ws:inter;

1 o 2



ke,kl:typemat;

i,j,is:integer;

begin

for i:=1 to nbnd do

begin

fek[i]:=O;

for j:=1 to nbnd do

begin

bb[i,j]:=O;

ke[i,j]:=O;

kl[i,j]:=O;

end;

end;

for i5:=1 to 3 do

begin

s:=O;

w: =0;

POINT23(is,ws,ss);

s;=::.s[is];

w: =w::;[is];

for i:=1 to nbnd do

begin

fn[i]:=O;

fnds[iJ:=O;

fndt[i]:=O;

fndu[i]:=O;

end;

FN23(fn,fnds,s);

for i:=1 to 3 do

genek(xn,yn,zn,ke,perm,w,qtm1,fn,fnds,fndt,fndu,dimelt,nbnd'

for i:=1 to nbnd do

begin

fek[i]:=qtml[i]+fek[i];

qtm1[i]:=O;

end;

SOMATRI(ke,bb,kl,nbnd,nbnd);

for i:=1 to nbnd do



for j:=l to nbnd do

begin

bb[i,j]:=kl[i,j];

keCi,j]:=O;

k1[i,j]:=O;

end;

end;

end;

{ # CALCUL DE LA 11ATRICE DE RIGIDITE 'K ' ET DU VECTEUR # }

{ # DE SOLLICITATION 'FV 'ELEMENTAIRE DE L'ELEMENT # }

( # TYPE - 4 8 , 49 # }

procedure K48(var xn,yn,zn:typecoord;var fek:inter;var perm,bb:typernat;nbnc

var oL.~,.,~/.' Ju ts>,eA. J,'
w,5,t:real;

qtm1,ss,tt,wt,ws:inter;

ke,kl:typemat;

i,j,is,it:integer;

begin

for i:=l ta nbnd do

begin

fek[i]:=O;

for j:=l ta nbnd do

begin

bb[i,j]:=O;

ke[i,j]:=O;

kl[i,j]:=O;

end;

end;

for it:=l ta 3 do

for is:=l to 3 do

begin

5:=0; t:=O ; w:=O;

POINT1(it, iS,wt,wS,t.t, 55);



5:=55[isJ;

t:=tt[itJ;

w:=ws[isJ*wt[itJ;
for i:=l ta nbnd do

begin

fn[iJ:=O;

fncls[iJ:=O;

fndt[iJ:=O;

fndu[iJ:=O;

end;

case nbnd of

8:FN48(fn,fnds,fndt,s,t);

9:FN49(fn,fnds,fndt,s,t);

end;

GENEK (xn, yn , zn, l{e, perm, w, qtm1 , fn, fnds, fndt, fndu, d i meI t., n:::r

for I : =1 to nbnd do J,6 hd / d,-'nfe.-!I) ,,
begin

fek[iJ:=qtm1[iJ+fek[iJ;

qtm1[iJ:=O;

end;

SOMATRI(ke,bb,kl,nbncl,nbnd);

for i:=l to nbnd do

for j:=l ta nbnd do

begin

bb[i,jJ:=kl[i,jJ;

ke[i,jJ:=O;

kl[i,jJ:=O;

end;

ss[isJ:=O;tt[itJ:=O;

end;

end;

{ tI CALCUL DE LA MATRICE DE RIGIDITE ET DU VECTEUR # }

{:II' DE SOLLICITATIONT ELEMENTAIRE DE L'ELEMENT :II}

{ tI TYPE - 36 :II' }



procedure K36(var xn,yn,zn:typecoord;var fek:inter;var perm,bb:typemat;,

;., t 17J, , of-,0'7>'e-t! .' h- &~)-
1

var

ke,kl:typemat;

qtm1,a136,b136,c136,wt36:inter;

al,bl,cl,w:real;

i,j,it:int.eger;

begin

for i:=l ta nbnd do

begin

fek[i]:=O;

for j:=l ta nbnd do

begin

bb[i,j]:=O;

ke[i,j]:=O;

kl [i , jJ : =0 ;

end;

end;

for it:=l ta 7 do

begin

al:=O; bl:=O; cl:=O; w:=O;

FOINT36(it,a136,b136,c136,wt36);

al:=a136[it];

i.i . =b136[it];

cl:=c136[it];

w: =wt36[it];

for i:=l ta nbnd do

begin

fn[i]:=O; fnds[i]::O; fndt[i]:=O; fndu[i]:=O;

end;

FN36(fn,fnds,fndt,al,bl,cl);

for i:=l ta nbnd do

GENEK(xn,yn,zn,ke,perm,w,qtm1,fn,fnds,fndt,fnclu,dimelt,

for i : =1 to nbnd do "th~ ).
1

begin
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fek[i]:=fek[i]+qtm1[i];

qtm1[i]:=0;

end;

SOMATRI(ke,bb,kl,nbnd,nbnd);

for i:=l ta nbnd do

for j:=l ta nbnd do

begin

bb[i,j]:=kl[i,j];

ke[i,j]:=O;

kl[ i , jJ : =0 ;

end;

a136[it]:=O; b136[it]:=O; c136[it]:=O; wt36[it]:=O;

end;

end;

{ #--------------------------------------------------~ }
{ # ASSEMBLAGE DE LA t'lATHICE ELEt'lENTAIRE 'GEK 'ET ft}

{ li DU VECTEUR ELE!'~ENTt\IRE DE SOfJLICITATOIN 'FEK' 1t}

{ # DANS LA MATRICE DE GLOBALE 'GEG ' ET LE VECTEUR #}

( # DE SOLLICITATION GLOBAL 'FEG 'SUIVANT LA METHODE # }

[ # FRONTALE (triagulation et elimination eventuel) ft}

[ # # }

{ ---------------------------------------------------- }

Procedure ASSEMBLAGE(Var vek,cek:inter1; var fek :inter ;var gek:typemat;

var dimcek:integer);

Var

c,l,fac,r:integer;

npert,int1,int2:real;

nvp,nvpt:integer;

BEGIN

nvp: =0.;

for i:=1 to dimcek do

begin

if cek[i]<=O



THEN
begin

r: =1;

While vek[i]<>veg[r] do

r: =r+l;

vek[i]:=r;

end

ELSE
begin

r:=l;

While veg[r]<>O do

r: =r+l;

veg[r]: =vek[i];

vek[i]: =r;

nvp: =nvp+l;

end;

end;

{ 'jl: assemblage # }

for i:=l to dimcek do

for j:=l to dimcek do

geg[vek[i],vek[j]]:=geg[vek[i],vek[j]]+gek[i,j];

for i:=l to dimcek do

begin

fegd[vek[i]]:=fegd[vek[i]]+fek[i];

feg[vek[i]]:=feg[vek[i]]+fek[i];

end;

nvpt: =nvp-pel;

If nvpt>=O

then

dimb:=dimb+nvpt

else

'd i.mb : =dimb+O;

pel:=O;

i::::l;



PROBLEME NON DEFINIT');
Condition aux limites insuffisant');

repeat

if (oek[i]=O) or (cek[i]=l)

THEN
begin

if hhoxx[i]=-l

then

{ # triangulation non standart pour des charges connues # }

begin

for 1:=1 ta dimb do

begin

if l=vek[i]

then

fac:=O

else

fac:=I;

feg[l]: =feg[l]-(geg[l,vel~[i]]*valhh[i]*fac);

geg[l, vek[i]]: =geg[l, vek[i] ]*( l r f ac ) :

end;

end

e15e

{ # triagulation standart pour les charges inconnues # }

begin

if abs(geg[vek[i],vek[i]]) < I.E-10

then

begin

clrscr;

wri teln( ,

wr i t.e Ln t ,

writeln( ,

delay(4ùOO) ;

haIt;

end;

for 1:=1 to dimb do

begin

if l=vek[i]

then

fac:=O

Revoir les en"tres');



else

fac:=l;

npert:=geg[l,vek[i]];

for c:=l to dimb do

begin

int1:=((npert*geg[vek[i],c]J/(geg[vek[i],vek[i]]J)*fa(

geg[l,c]:=geg[l,c]-int1 ;

end;

int2:=((npert*feg[vek[i]]J/(geg[vek[i],vek[i]]JJ*fac

feg[1]:=feg[1]-int2;

end;

end;

',o/ith e quax do

{ # enregistrement et elimination de la ligne # }

{ # correspondante a la variable qui apparait # }

{ # pour la dernier fois # }

begin

for c:=l to dimb do

begin

coefx[c]:=geg[vek[i],c];

geg[vek[i],c]:=O;

end;

coeff:=feg[vek[i]]:

feg[vek[i]]:=O;

place:=vek[i];

numero:=veg[vek[i]];

veg[vel~[i]]:=0;

long:=dimb;

cxx:=hhcxx[i];

Ihh:=valhh[i];

debp:=fegd[vek[i]];

fegd[vek[i]]:=O;

e:=e+1;

ENREG (equax) ;

-li 0



end;

pel:=pel+1;

i:=i+1;

end

ELSE

i:=1+1;

UNTIL I>dimcek;

for 1:=1 to dimcek do

for 6:=1 to dimcek do

gek[l,c]:=O;

for 1:=1 to dimcek do

begin

vek[I]:=O;fek[l]:=O;cek[I]:=O;

end;

END;

{ ~ RESOLUTION DU SYSTEME GLOBAL PAR LA #}

{ # METHODE DE SUBSTITUTION INVERSE ~ }

Procedure RESOLUTION èvar nb t nd : integer) ;

VAR

val: inter;

l:integer;

int3:real;

BEGIN

for i:=l to 20 do

for j:=l to 20 do

geg[i,jJ:=O;

for i:=l to 20 do

begin

val[i]:=O;

veg[i]:=O;

end;

np: =nbtnd;

REPEAT

with equax do

with valsol do



begin

vari:=O;

solh:=O;

s o l q : =0;

coeff:=O;

place:=O;

numero:=O;

long:=O;

for i:=l to dimb do

coefx[i]:=O;

RECHERCHE(equax,Np);

if veg[place] <>0

Then

begin

val[place]:=O;

veg[place]:=numero;

end

else

veg[place]:=numero;

int3:=O;

for 1:=1 to long do

i~t3:=int3+coefx[1]*val[1];

if cxxer I

t.hen

{ # calcul du debit quand la charge est connue # }

begin

coeff:=debp+(coefx[place]*lhh)+int3-coeff;

val[place]:=lhh;

end

else

{ # calcul de la charge quand le debit est connu , }

begin

val[place]:=(coeff-int3)/(coefx[place]);

coeff:=debp;

end;



CE LOGICIEL PERMET DE SIMULER PAR LA METHODE DES

!. + C::CC:+·( <: Ci

solq:=coeff;

RESULTAT(valsol);

np: =np-l;

end;

UNTIL np<l;

total:=somdbneg+somdbpos;

END;

PROCEDURE PRESENT;

begin

GotoXY ( 6 , 5 ) ;
Writeln('--------------------------------------------------------------

writeln( ,

wri teln( ,

gotoxy(4,whereY);

writeln( ,

gotoxy(4,wherey);

wri teln(' ELEMEMTS FINIS L"ECOULEMENT PERMANENT EN

gotoxy(4,wherey);

wrHeln(' MILIEU POREUX SATURE

gotoxy(4,wherey);

writeln(' Il utilise des elememts l-D,2-D et 3-D dans un espace 3-D

wri teln( ,



OPTlON-1

1 - Creation de nouvelles donnees

wri teln ( ,

gotoxy(6,wherey);

writeln('------------------------~--------------~----------------------

delay(4000) ;

clrser;

end;

PROCEDURE OPT1;

begin

gotoxy(4,4);

wri teln ( ,

writeln;

wri teln( ,

writeln;

writeln(' 2 - Modification ou Creation de certains fichiers

writeln;

writeln(' 3 - Execution

writeln;

writeln(' Faites votre choix

gotoxy(13, 13);

readln(option1) ;

clrscr;

end;

PROCEDURE OPT2;

BEGIN

gotoxy(4,4);

writeln( , OPTION-2

writeln;

writeln(' 21 - Fichier des classes de permeabilite

writeln;

writeln('

writeln;

writeln( ,

writeln;

22 - Fichier des eonnectivites

23 - Fichier des coordonnees



writeln ( ,

gotoXY ( 13, 13 ) ;

readln(option2);

clrser;

Faites votre choix

gotoxy(4,5);

writeln(' OPTION-3

writeln;

writeln(' 31 - Modification

writeln;

writeln(' 32 - Creation

GotoXY ( 13 , 13 ) ;

readln(option3);

end;

PROCEDURE OPT4;

begin

clrser;

gotoxy ( 4 , 6) ;

writeln( ,

writeln;

writeln('

writeln;

wri teln('

Go-toXY(l3, 13);

readln(option4);

elrser;

end;

BEGIN

Clrser;

OPTION-·4

41 - impression des resultats sur ecran

42 - Impression sur imprimante

, ) ;



DEBUT;

PRESENT;

OPT1;

While optionl <> 3 do
Begin

Repeat

if optionl - 2

then

OPT2;
SAISIE_ET_CONTROLE_DE_DONNEES;

Clrser;

. ' OPT1;
Until optionl=3;

end;

OPT4;

gotoxy ( 5 , 5) ;

wri te( ,

somdbneg:=O;

somdbpos:=O;

total:=O;

For i:=l to 20 do

begin

feg[iJ:=O;

veg[i]:=O;

fegd[i]:=O;

For j:=l te 20 do

geg[i,j]:=O;

EN EXECUTION , ) ;

end;

e:=O;

dimb:=O;

pel:=O;

VECTIDI;

ASSIGN(loce, 'B:NENO.DAT');

ASSIGN(corg, 'B:NENO.COR');

ASSIGN(fiehe_alpha, 'B:NENOPERl'1.DAT');

RESET (loce) ;

RESET (eorg) ;



RESET(fiche_alpha);

WITH EH do

WITH coord do

WITH permeabilite do

begin

For kp::::l to nbtelt do

begin

SEEK (loce, kp-l) ;

READ( loce, El t);

qs:::ald;

CHOIX2;

For i:=l to nbnd do

begin

SEEK(corg,noeud[iJ-l);

READ(corg,coord);

xn[iJ:=xxn[lJ;

yn I L] :=xxn[2J;

zn[iJ:=xxn[3J;

hhcxx[iJ::::hhcx;

valhh[iJ:=valh;

valqspp[iJ::::valqsp;

end;

SEEK(fiche_alpha,classe-l);

READ(fiche_alpha, permeabili te) ;

perm[l,lJ:=K[lJ;

perm[1,2J:::K[2J;

perm[l, 3J: :::K[3];

perm [ 2 , 1 J : :::K [2 J ;

perm[2,2J:~K[4];

perm[2,3J::::K[5];

perm[3,1]::::K[3];

perm[3,2J:::K[5];

perm[3,3J:::K[6J;

for i:=l to 10 do

fek[iJ:=O;

Case typelmt of

2.3 : K23(xn,yn,zn,fek,perm,bb,nbnd,dimelt);



36 k36(xn,yn,zn,fek,perm,bb,nbnd,dimelt);

48 k48(xn,yn,zn,fek,perm,bb,nbnd,dimelt);

49 K48(xn,yn,zn,fek,perm,bb,nbnd,dimelt);

end;

For 1:=1 to nbnd do

fek[i]:=qs*fek[i]+(valqspp[i]/idi[1]);
. t

For l:=l to 10 do I..,~JC!)

beg1n

vek[i]:=O;

cek[i] :=0;

end;

VECVEK;

VECTCEK;

ASSEMBLAGE(vek,cek,fek,bb,nbnd);

end;

end;

CLOSE( loce);

CLOSE(corg) ;

CLOSE(fiche_aIpha);

RESOLUTION(nbtnd) ;

Cirscr;

i,f option4 ::: 41

then

IMPRESSION2

eise

IMPRESSIONl

END.



PROCEDURE SAISIE_ET __ CONTRDLE_DE_DONNEES;

VAR i,j,k, 1,dil~ect.ma;::intE!get-;

Lettre:che.qPosi:ArrayC1..8J of integer;

posis,Posit:arTayn••3ÜJ of integer;

PROCEDURE SAISIE3;

BEGIN

ASSIGNiFiche_alpha;b:NENOPER!'1.DAT' ) ;

Rewrite(Fiche_alpha);

With Permeabilite Do

Begin

clrser;

WrHe( , DONNER LE NO!'lBEE DE CLP,55E DEF'Ef.;l-JEABILITE ' );

read(nbreperm) ;

Clrscr;

Write(' SAISIE DE ',nbreperm,' CLASSES DE PERMEABILITE ');

FOR 1:=1 TO 4 DO WRITELN;

Write('Nx ');Posi[1]:=WhereX+1;

Wri te ( , CLAi3SE , );Posi[2]:=WhereXt-l;

Write('K1 ' );Fosi[3]:=WhereX+l;

Write('K2 ');Posi[4J:=WhereX+1;

Write('K3 ');Fosi[5]:=WhereX+1;

Write('K4 ');Posi[6]:=WhereX+1;

Write('K5 ' );Posi[7]:=WhereX+1;

Write('K6' );Fosi[8]:=WhereX+1;Writeln;

FOR 1:=1 Ta 80 DO WRITE('-');

Writél.n;
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FOR 1:=1 TO Nbreperm DO

Begin

Write( l );GOTOXY(Posi[l],WhereY);

Read(Classperm);

GOTOXY(Posi[2],WhereY);

For j:=l to 6 do

Begin

Read(K[j]) ;

GotoXY(posi[J+2],WhereY);

End;

Write(Fiche_alpha,permeabilite);

Writeln;

End;

End;

Writeln;

Writeln;

Flush(fiche_alpha);

Close(fiche_alpha);

Write('Entrer O(ui) pour controle sinon N(on) ');

Readln(Lettre);

IF (lettre='O') or (lettre=~o') Then

Begin

Assign(fiche__alpha, 'b:NENOPERM.DAT');

Reset(Fiche_alpha);

clrscr;

Writè( , CONTROLE DE PERMEABILITE

Writeln;

writeln;

NOMBRE .... ' ,Nbreperm)



for i:=i te nbreperm do

Begin

SEEK(fiche_alpha,i-i);

Read(fiche_alpha,permeabilite);

With Permeabilite do

Begin

Writeln('AN Nx CLASSE Ki K2 K3 K4 K5 KE

Write(' ',1);

gotoXY(Posi[lJ+2,WhereY+i);

Write(classperm);

for j:=i to 6 do

begin

gotoXY(posi[J+i]+2,WhereY);

Write(K[J]:5:3);

End;

writeln;

Write('NV' ,1);

gotoxy(pesi[1]+2,whereY);

Read(classperm) ;

For j:=i to 6 do

begin

gotoXY(posi [J+i] +2, whereY);

Read ( K [J ] ) ;

End;

clrscr;

end;

SEEK(fiche_alpha,i-l);



Write(fiehe_alpha,permeabilite);

End;

Flush(fiehe_alpha);

Close(fiehe_alpha);

end;

End;

PROCEDURE CHOIX;

Begin

CASE Elt.typelmt OF

23: L: =3;

36: L:=6;

48 : L: =8;

49: L:=9;

410: L:=10;

End;

End;

PROCEDURE SAISIE1;

Begin

Clrser;

write(' DONNER LE NOMBRE D"ELEMENTS :');

Read (nbtel t) ;

Clrser;

Writeln('SAISIE DES DONNEES

Writeln;Writeln;

--f ~ 2

',nbtelt,' ELEMENTS');



Assign(Loce, 'b:neno.dat');

Rewrite (Loce) ;

With elt do

Begin

Write('Element ');posit[l]:=whereX+l;

Write('Tpel ' );posit[2]:=whereX+l;

Write('Classe ');posit[3]:=whereX+l;

Write(' ALD ') ;posit[4]: =whereX+l;

For 1:=1 ta 10 do

begin

Write('Nd',I,' ');

posit[I+4]:=whereX+l;

end;

Writeln;

for i:=l ta 80 do

Write('_');

For 1:=1 to nbtelt do

Begin

Write( 'nx', l,' ') ;gotoXY(posit[l] ,whereY);

Read( Typelmt) ;

GotoXY(posit[2],whereY);

Read(Classe) ;

gotoXY(posit[3] ,whereY);

Read(Ald);

GotoXY(posi t[4], whereY);

Choix;

For K:=l to L do

Begin



Read(Noeud[K]) ;

GotoXY(posit[K+4],WhereY);

End;

Wri t.e I.n ;

Write(Loce,Elt);

End;

Writeln;writeln; Flush(Loce);Close(Loce);

Writeln('SAISIE TERMINEE');

Write('Entrer o(ui) pour le controle n(on pour sortir ');

Readln (Lettre) ;

While (Lettre<>'O') and (Lettre<>'o') and (Lettre<>'N') anc

Begin

Write('Lettre invalide entrer une autre');

Readln (Lettre) ;

End;

If (Lettre='O') or (Lettre='a') Then

Begin

AS5ign(Loce, 'b:Neno.dat');

Reset (Lace) ;

Clrscr;

Writeln('CONTROLE DES DONNEES');

Writeln;Writeln;

for 1:=1 ta nbtelt do

Begin

Clrscr;

SEEK(loce,i-1);

Read (Lace, Elt) ;

Writeln( 'Element nx' ,1);



Writeln('**********' );

Writ~('Type element: ',Typelmt,' Modification:

Readln(Typelmt);

Write('Classe de permeabilite:

Readln(Classe);

, , Classe,' ModU

If" &.)à•.t» ..

Write('Alimentation distribue:' ,Ald:5:3,' Modil

Readln (ald) ;

Choix;

For K:=l to L do

Begin

Wri tee ,

Readln(Noeud[K]);

End;

seek(loce,i-l);

Write(Loce,Elt);

End;

End;

Flush(Loce) ;

Close (Loce) ;

End;

End;

PROCEDURE SAISIE2;

Begin

As s ï gn (Ccrg , , B: neno. cor' ) ;

Rewrite(Corg) ;

With Caore! do

Begin

Noeud' ,K,':',~



Write('

End;

Writeln('**********' );

Write('Type element: ',TypeImt,' Modification: ');

Readln (Typelmt) ;

Wri t.e ( 'Cla:3;3e de permeabi li-te: ',Classe,' Mc,dif ication: ' ) ;

R - -dInl"'l- s se ) ;ect. \ '-' .O.J.J -' ,

Write('Alimentation distribuüe:' ,Ald:5:3,' Modification');

ReadIn(aId) ;

Choix;

For K:=l to L do

Begin

Noeud' ,K,': ',Noeud[K],' Modification: ');

ReadIn(Noeud[K]);

End;

seek(loce,i-l);

Write(Loce,Elt);

End;

End;

Flush( Loce) ;

Close (Loce) ;

End;

PROCEDURE SAI5IE2;

Begin

Assign(Corg,'B:neno.cor' );

ReHrite(Corg) ;

With Coord do

. Begin



cIrscl';

write ( , DONNER LE NOMBRE TOTAL DE NOEUDS : ' ) ;

r ead (nbt.nd ) ;

CIrscr;

Wl'iteIn('SA1S1E DES COORDONNEES

WriteIn;WriteIn;WriteIn;

',Nbtnd,' NOEUDS');

Write('Noeud nx , );posis[1]:=whereX+1;

, );posis[2]:=whereX+1;

');posis[3]:=whereX+1;

, );posis[4]:=whereX+1;

, );posis[5]:=whel'eX+1;

, );posis[6]:=whereX+1;

, );posis[7]:=whereX+1;

wri te ( , Xcoord

write('Ycoord

wri t.e ( , Zcoord

wri te (' Hhcx

write(' Valh

write(' vaIqsp

writeIn;

for i:=l to 80 do

wri te ( , _' ) ;

writeIn;

For 1:=1 to Nbtnd do

Begin

Write(I);gotoXY(posis[l],whereY);

For K:=l to 3 do

begin

Read(xxn[K]) ;

gotoXY(posis[K+1],whereY);

end;

Read(Hhcx);gotoXY(posis[5],WhereY);

Head (VaIh) ; gotoXY (posi s [6] , WhereY) ;

Read (va Lq s p ) ; gotoXY (pos I s [7] ,whereY) ;



Write(Corg,coord);

writeln;

If l MOD 18 =0 Then

Begin

Clrscr;

Writeln('Noetid nx ,Coordonnee Hhcx Valh');

End;

End;

Writeln;Writeln;

W~iteln('SAISIE DE COORDONNEES TERMINEE');

Writeln('Entrer o(ui pour le controle ,n(on pour sortir');

Readln(Lettre)

While (Lettre<>'N') and (Lettre<>'n') and (Lettre<>'o') and (Lettre<>'O') c

Begin

Write('Lettre invalide entrer une autre');

Readln(Lettre) ;

End;

If (Lettre='O') or (Lettre='o') Then

Begin

Clrscr;

Writeln('Noeud nx Coordonnees Hhcx Valh');

for 1:=1 ta nbtnd do

Begin

SEEK(corg, i-1);

Read(Corg,coord);

Write II: 4, ' , ) ;

For K:=l ta 3 do

Begin



, .ve Lh: 5; 3 , '

Write(xxn[K]:5:3);

If K<3 Then Write(' , ');

End;

Write(') ');Write(Hhcx,'

Write(' Hod ( ');

For K:=l to 3 do

Begin

Read(Xn[K]) ;

If K<3 Then Writ.e(' , ');

',valqsp);

End;

Write(' ') ;Read(Hhcx) ;V?rite(' ');

Read(Valh);V?rite(' ');

read(valqsp); Writeln;

SEEK(corg, i-1);

Write(Corg,Coord);

If l MOD 18 =0 Then

Begin

Clrscr;

Writeln('Noeud nx

End;

End;

Coordonnee Hhcx Valh');

End;

Writeln;Writeln;

Writeln( 'CONTROLE TERMINE');

End; Flush(Corg);Close(Corg);

End;

BEGIN

Case option1 of



1 : begin

SAISIE3;

SAISIE1 ;

SAISIE2 ;

end;

2: begin

Case option2 of

21:SAISIE3;

22:SAISIE1;

23: SAISIE2;

end; ;

end;

end;

END;
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