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.................

Donnees generales v » !

Nbr total de noeuds 8
Nbr total d"elements 1
Nbre de classes de permeabilite 1
Permeabilite
CLASGE K 1 K £ J K 4 K 5 K B
1 0.5000 0.0000 ¢.0000 0.5000 Q,0000 G.000G0
Connectivite
Elt nx Type Classe ALD Ndl1 Nd2 Nd3 Nd4 NdS Nde Nd7 Nd8 Nd9
1 48 1 0.000G 1 2 3 4 5 6 7 8
COORdeonnees et condition aux limites
Néeud nx Xecoord Ycoord Zeoord Hhex valh Debit
1 0,00 a.,00 - 0.00 -1 4,00 G.00
2 2.00 0.00 .00 0] 0.00 0.00
3 4,00 0,Q0 0.0a0 -1 2.00 0.0
4 4.00 1.00 0,06 -1 2.00 .00
5 4,00 2.00 0.00 -1 2.00 0.00
6 2.00 2.00 .00 0 0.00¢ 0.00
7 0.00 2.00 0.a0 1 4,00 .00
8 0.00 1.00 0.00 -1 4.00 0.00
RESULTATS CALCULES
Variable Nx Debit calculee Charge calculee
8 0.3333 4.0000
7 0.0833 4.0000
S 0.0000 3.0000
5 -0.0833 2.0000
4 -0.3333 2.0000
3 -0.0833 2.0000
2 0.0000 3.0000
1 0.0835 4,0000

g0 | g



i

-4.,898989999999382E-001
5.00000000000002E-001
2.33146835171283E-015 o L?

Somme des debits sortants
Somme des debits entrants
Somme des debits

.................

Donnees generales

Nbr total de noeuds
Nbr total d'"elements
Nbre de classes de permeabilite

I N O

Permeabilite

CLAGEE K1 K 2 K 3 K 4 K 5 K 6

1 0.8000 0.0000 0.0000 0.5000 0.0000 0.0000
B &, a6aa0 . Gana a. a0an . a0 1. 0000 0.0000

Elt nx Type Classe ALD Ndi Nd2 Nd3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9
1 49 1 0.0000 1 2 3 4 ) 6 7 B 9
2 23 2 0.2500 7 8 1

Noeud nx Xcoord Ycoord Zcoord Hhex valh Debit
1 0.00 0.00 0.00 0 0.060 0.00
2 2.00 Q.00 .00 { G. oo 0,00
3 4.00 0.00 0.00 -1 2.00 0.00
4 4.00 1.00 .00 -1 2.00 0.00
5 4.00 2.00 0.00 -1 2.00 0.00
B 2.00 2.00 0.00 0 0,060 .00
7 0.00 2.00 0.00 0 0.00 0.00
8 0.00 1.00 0.00 9] G.00 G.00
9 2.00 1.00 .00 0 0.00 G.00

617



RESULTATS CALCULES

Variable Nx . Debit calculee” Charge calculee

1 0.GB33 44,0000

8 .3333 4, 0000

7 0.0G833 4,0000

8 ¢.0G00 3.00040

& 0.0000 3.0000

5 -0.0833 2.0000

4 -,3333 2.0000

3 -0.0833 2.0000

2 0.0000 3.0000
Somme des debits sortants = -5.000000000CC002ZE-001

5.00000000000000E-001
-1.66533453693773E-015

Somme des debits entrants
Somme des debits

o1

(4 b c b
- L - _ .
§) 5 + ,? 5
%L u 17 ¥ 3 kU
1 2 3 * < k
# B A 4
[133ﬁ¢ _]vaaéei K (£04;Lx fawﬁoPQi
P\'.CEMG‘AJ 7" T . 4 > £ = [f.fyyr ﬁc 2 o Ay hg&;ﬁtﬁ 3 ¢ €f§
MOC o 3y, : = 2 m- 7,: O, s s AC
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.................

Nbr total de noeuds 21
Nbr total d"elements 4
Nbre de classes de permeabilite 1
Permeabilite
CLASSE K 1 K 2 K 3 K 4 K5 K6

1 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000

Connectivite
Elt nx Type Classe ALD Ndl1 Nd2 Nd3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9
1 48 1 0.0000 1 2 3 7 11 10 9 8
2 48 1 0.0000 3 4 5 6 13 12 i1 7
3 48 1 0.0000 9 10 11 15 19 18 17 186
4 48 1 0.0000 11 12 13 14 21 20 19 15

Noeud nx Xcoord Ycoord Zcoord Hhex valh Debit
1 0.00 0.00 0.00 -1 0.00 0.0000
2 260.00 0.00 0.00 0 0.00 0.0000
3 500.00 0.00 0.00 0 0.00 0.0000
4 T50.00 0.00 0.00 0 0.00 0.0000
5 1000.00 0.00 0.00 0 0.00 0.0000
6 1000.00 250.00 0.00 -0 0.00 0.0000
T 500.00 250.00 0.00 0 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

10 250.00 500.00 0.00 0 0..00 0.0000
11 500.00 500.00 0.00 0 0.00 0.0000
0.00 0 0.00 0.0000

63



00

13 1000.00 500. 0.00 0 0.00 0.0000
14 1000.00 750.00 .00 0 0.00 0.0000
15 500.00 750.00 0.00 0 0.00 0.0000
18 . 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 1006.00 1000.00 0.00 -1 0.00 0.00600
RESULTATS CALCULES
Variable Nx Debit calculee Charge calculee
ib 0.000000 0.4530
19 - 0.0105675 0.5000
20 '-0.095582 0.2500
- 21 -0.193153 0.0000
14 - 0.000000 0.2547
13 - 0.000000 0.3410
12 0.000000 0.3540
11 0.000000 0.4184
i6 0.191668 0.7500
17 0.172983 1.0000
i8 ~0.191668 0.7500
10 0.000000 0.4530
9 ©0.010575 .5000
7 0.000000 0.3540
& ~0.000000 0.35652
5 . 0.00000C 0.3386
4 " 0.000000 0.35652
3 0.000000 0.3410
8 -0.095582 0.2500
2 0.000000 0.2547
i -0.193153 0.0000
Somme des debits sortants = -5.7746923264E-01
Somme des debits entrants = 5.7746923261E-01
Somme des debits = -2.2737367544E-11
. T‘
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Donnees generales

Nbr total de noeuds 65
Nbr total d'elements 16
Hbre de classes de permeabilite i
Pulmeablllte
CLASGE K1 K 2 K 3 K 4 K b K o6
1 0.0050 .0000 0.0000 0.005h0 ¢.0000 a.0000
unnnect1v1tp
Elt nx Type Classe ALD Ndl NdZz Nd3 Nd4 Nd5 Nd6 Nd7 Nd8 Nd9
1 48 1 0.0000 1 2 2 13 17 16 15 14
2 48 1 0.0000 3 4 5 12 i3 18 17 13
3 48 1 0.0000 5 B 7 11 21 20 18 12
4 48 1 0.0000 7 8 g 10 23 22 21 11
h 48 1 0.0000 15 16 17 27 31 3 29 28
6 48 1 g.0000 17 18 15 26 33 3z a1 27
7 48 1 ¢.0000 18 20 21 258 35 34 33 26
8 48 1 0.0000 21 2z 23 24 37 36 35 25
9 48 1 0.0000 29 30 31 41 45 44 43 42
10 48 1 0.0000 KRl 32 33 40 47 46 45 41
11 48 1 0.0000 33 34 35 33 44 48 47 40
12 48 i1 0.0000 43 44 45 55 59 58 57 bt
=13 48 1 0.0000 35 36 37 a8 51 h0 49 34
14 48 1 (.0000 45 46 47 Y:! 51 60 59 )
15 48 1 0.0000 47 48 49 53 53 62 g1 ha
16 48 1 0.0000 49 50 51 52 A5 oY 63 53
COORdonnees et condition aux limites
Noeud nx Xecoord Yeoord Zeoord Hhex valh Debit
1 ,0.00 0.00 0.00 -1 600.00 Q.00
2 125.4G0 0.060 0.00 -1 600,00 0. 00
3 250.00 0.00 .00 -1 600 .G0O 0.040

i
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n

W~ dJen

10
11
12
i3
14
15
16
17
i8
138
20
21
22
23
24

25
26
27
28
29
30
31
32
33
34
35
36
37
36
39
40
41
4z
43
44

46
47
485
49
50
o1
o2
53
54
55
oh8
57
58
o4
60

g3 n oy
S By ]
[ N A |

[Nl
o
Do O

500

250

i

g,

D) N
~3 I
e

00
.00
00
750,
875,
1000,
1000,
750.
500,
250.
.00
.00
.00
.00
375.
.00
625,
760,
875,
1000,
1000,
750,
500,
250,

G.

0.
125,
250,
375,
500,
625,
750.
875,
1000.
1000.
750,
500.
250,

Q.

0.
125,
. GG
375,
500.
625,
750.
B75.
1000,
1000,
Th{.
506G,
250.

.
.00
00
.00
.00

oo
00
00
00
00U
00
00

00

uo
uo
00
00
00
00
e
00
00
00
00
00
<o
oo
Go
6o
0u
0o
a0
00
a0
00
7y
00
00

9]
00
04
0o
0a
00
oo
00
0o
uo
00

1000.

1000

1000.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
. Q0
.00

.00

.00
.00
.00
.00

.00

.00

5.00
5. 00

.00

0, 00
L 00

OO0 DOOODDOD0O0OT:

00
.00
Q0
.00
.00
.00
.00
L0
.00
.00
. GO

.00 -

. 00
.00
.00

0.00

(

<

.00
.00
L0
.0G
.00
.00
L0
. 0d
ELY
.G0
e
.oa
LQa
.00
LGQ
ey
a0
00
.00
.00
.00
.00
.00
.00
L0
.00
.00
.00
.00
.00
.00
.00
L 00
.00
Loa
.00
L.0G
.90
.00
.06
.00
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600.
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E6G0.
600,
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g
60G.
660,
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Q.
0.
500,
600.
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0.
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600 .
600,
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.06
.00
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600
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61 500G.00 1Q00.,00 3.0G0 -1 600.00 0.00
B2 625, G0 10040.040 0.0da -1 £00.00 0.00
63 750,00 1000.00 .00 -1 600.00 $3.00
684 875.00 1000, 40 0.0 -1 600,00 0.Q0
B85H - 1000.00 1000.00 .00 -1 6G0.00 G.00
RESULTATS CALCULES
Variable Nx Debit calcules’ Charge caleculee . . o

53 0.0000 580.8244

83 ¢.0004 600.0000

64 0.0003 500.0000

B5 -0.0Q0099 660 . 0000

he 3.0003 600.0000

51 0.0004 600G, 0G0 . -

50 0.0000 538.9244 - e :

45 0.0000 599.8452 - . .

54 0.0006 53%3.8822

61 0.0007 . 600,0000

62 0.0006 600G . G000

48 00,0000 5085 7133

47 0.0000 589.7325

55 : O.0000 599.9244

59 : 0.0004 600.0000

£0 0.0006 500, 0000

46 0.0000 599.7133

45 0.0000 599, 8452

39 G.0000 5997133 . - _ . . -

38 0.00086 600, GRa0 ) :

37 - 0.0007 600, 0000 e T

3 G.0000 599.,8822 o 25y
35 0.00600 599.,7325 - - - o - '

56 0.0003 GOG, 0000

57 -0.000009 SO0 0000

58 0,0003 60O, GGGO

44 G.0000 RG99, 0244
3 ' 0.0004 800, 0000

40 0.0000 595.3511

34 0.0000 589.35311 - - T -

33 : -0.0125 h98 . 5820

47 : {0.0000 E88.,7133

32 : ¢L o000 593,3511

31 - {.0000 599, 7328

42 0.0006 BOG. OUO0

30 Q,0000 EOY, E822

e 0.0007 600.0G0G

25 Q.0000 583.7133

24 $.0008 600.0000

23 $.0004 600.0000

22 0.0000 599.9z44

21 0.0000 598, 8452

I



Aaﬁm?. &

lm/w 10606 2w
i - o pos mfa

Touwr oo ppouds
Ao cowTsen ! bz £00 . -
Debi/ Ioipose  Qua el d

-~ _ - o b
LN ~q,01z>-%/é

26 0, Q000 RaQ. 3511
20 0.0000 589. 7133
is 0.0000 OB . 7325
27 0,0004 599.7133
iB 0.0000 509.7133
17 0.0000 595, 8452
28 {).0008 600.0000
16 0.0000 589, 9244
15 .0004 600.0000
11 0.0000 559,9244
10 0.0003 £500.0000
9 -0.000004 800.0000
8 0.0003 600.0000
7 0.0004 8500.0000
1z 0.0000 508.8822
8 ¢, 0006 600, 0060
5 0.0007 600.0000
13 0.0000 hidg, G744
4 0.0006 600.0000
3 0.0004 8QG. 0000
14 4.0003 606 .00G0
z 0.0003 £00.0000
1 -3.0000 03 600. 0000
pomme des debits sortants = ~1, 253685216882 79E-002
Somme des debits entrants = 1.253692021686188BE-002
Somme des debits = -9,148095161230165E-015
o+ 5-8 59 Lo 4 L LS oy s
st (i s @ () W! @) 52
Y3 au T «r  yr (%) (5 |5t
gz @ (Y @ 4o @ 3% @ 3%
29 3o 34 32 33 b)) 95 5% 3%
2% ® o ® e B 25 @ 24
2 7y I%a J® Ly 20 P 2t 2y
w o @ B TN TN (D) JT
4 2 3 & s £ 7 z 9
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program NENO_EPT{input,cutput);
type
interlzarray[1..30] of integer;
typecoord:array[l..227] of real;
typemat-array[1..27,1..27] of real;
interzarray [1..27] of real,;
Element=RECORD
Typelmt,
Classe:integer;
Ald:real;
noeud ‘:array{l..27] of integer;
end;
Rat=Record
x¥n:array[1l..3] of real;
Hhex:integer;
Valh:real;
valgsp:real;
end;
Equation=Record
coefx:inter;
coeff:real;
placeinteger:
numeroc: integer;
leng:integer;

cxXx:integer;

lhh:real;
debp:real;
end;

bolution = Record
vari:integer;
sclq:ireal;
solh:real,;
end,;
-Alpha=RECORD
Classperm:integer;
K:Array[l..6] of real;
End;

1



var
idi,idr:array[l..100] of integer;
elt:element;
coord:irat;
nbpt,nbtelt,n,dimb,pel,e,nbtnd,i, j,k,.kp,ip, p:integer;
fek,fn, fnds, fndt,fndu:inter;
nbreperm,dimcek,nbnd,dimelt,nbelt,ind,ntn,nte:integer;
somdbneg, somdbpos,total, gs,deter:real;
gek,perm,bb,s0,a,t,c,b:typemat;
xn,yn,zn:typeéoord;
Ficheq:File of Equation;
LOCE:File of element;
CORG:file of rat;
Fiche_alpha:file of alpha;
Eqgquax:Equation;
fichsol:File of solution;
Valsol:solution;
permeabilite:alpha;
posi,hhexx, cek,vek, Veg:interl;
valaspp, fegd,valhh,feg: inter;
geg:array[1l..30,1..301 of real;
Optionl,option2,optiond,cptiond:integer;
label 50,100,200,300,400;

{$I NENOSUIT.PAS}?
{$1 DEBUT.PAS}

72



procedure FNZ3(var fn,fnds:inter;

a:real;

begin

a:=s*g;

fn{1]:=0.5%(a-s);
fn[2]:=1.0-a;
fn[3]:=0.5%{a+s);

fnd5[1]::5—0_5;
fnds[2]:=-s-53;
fnd5[31:25+0.5;

end;

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

a,b,c: real;

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

begin

a:zal*blxZz;
bi=blkelkZ,
ciz=cl*al#x2;
as:=zbl+bl;

at:zal+al;

bs:=-as;
bt:=cl+cl-at;
ct:=—-at;
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fni{l]:=al-c-a;

fn(2]:=ata;
fn[3]:=bl-a-b;
fn[d4]:=b+b;

fn{b]:=cl-b-c;

fn(B]:=zctc;

fnds{1]:=1~cs~-as;
fnds[21:=a$+a5;
fnds[3]:=0;
fnds[4] =bs+tbs;
fnds[5]:=-1-bs~cs;

fnds[(6]:=z¢s+es;

fndt[1]1:=0;
fndt[2]:=at+at;
fndt[(3]:=1-at-bt;
fndt[4]:=bt+bt;
fndt[5]:=-1-bt-ct;
fndt[(8]:=ct+tct;

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,cec,tt,ds,dt:real;
fndu: inter;

begin
c3:=0.5%5;
ct:=0.5%t;
sm:=0.b-c¢cs;
sp:=0.0+cs;
tm:=0.5-ct;
tp:=0.b+ct;
5q:=0.b-s5%csg;
tq:=0.5-t*kct;
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IzsgXtim,

a
b:=sp*tq;
c::sq*tp;
d:=zsm¥tq;.
as:=-s%tm;
at:=-0, Lxsqg;
bs:=0.5%tq;
bt:=—-t¥sp;
CCi=-3¥Lp;
tt:=0.5&ksq;
ds:=-0.b¥tqg;
dt:=-t¥ksm,

for i:=z1 to 8 do

hegin

fn(i]:==0;

fnds[1]:=0;

fndt[1i]:=0;

fndul(i]:=0;

end;

fnll]:zsm¥tm-d-a;
tnl2]:zata;
fn(3]:=sp*tm-a-b;
fn[4]:=b+b,
fn[5]:=sp*tp-b-¢;
frul(6]:=c+c;
fnl7]:zam¥tp-c-d;
fnl8]1:=d+4d,;
Ends{1]:=-0.5%tm-ds-as,
fnds[2]:=astas;
fnds[3]:=0.5%tm-as-bs;
fnds[4]:=bs+bs;
fnds[5]:=0.5%tp-bs-cg;
fnds[ﬁ]::ce+cc; .
frnds[7]:=-0.5%tp-ce-ds;
Inds({8]:=ds+ds;
fndt[1]:=-0.b5%¥sm-dt-at;
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fndt[2]:zat+at;
fndt[3]:=-0.5%sp-at-bt;
frndt[4]: =zbt+ht;
£ndt[5]:=0.5%sp-bt-tt;
fndt[6]:=tt+tt;
fndt[7]:=0.5%sm-tt-dt;
fndt[B8]:=dt+dt;

end;

procedure FN49(var fn,fnds,fndt:inter; s,t:real);
var
' a,b,sgqm, sqp, sq, tqm, tqp,tq:real;
asqm,dsqp,dsq,dtqm,dtqp,dtq:real;

begin
a:=sXg;

b =t*T;
éqm::O.S*(a-s);
éqp::O.S*(a+s);
sq:=1-A;
tam:=0.5%{b-t);
tap:=0.5%(b+t);
tq:=1-b,;

dsam:=g-0.5;
dsqp::s+0.5;
dsq:=-5-5;
dtqm::t-O.S;
dtgp:=t+0.5;
dtg:=-t-t;

fnil]:=sgm¥tgm;
fn{2]:==sgxtam;
fn{S]izsqp*tqm;
fnl4]:=sgpxtq;
fnl5]:=sqp*tqgp;
fnl6]:=sg*tgp;
In{7):=sqmtgp;
fnl8]: —sam¥tq;
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fn{9]:=sg*tqg;

fnds[1]:=dsgm*tgm;
fnds[2]:zdsg*tqgm;
fnds{3]:=dsgpktam;
fnds[4]:=dsqgp¥*tq;
fnds[5]:=dsgp*tap;
fnds[B]::dsq*tqp;
fnds[7]:=dsgm*tqp;
fnds[8]:=dsgm¥tq;
fnds[9]:=dsgktqg;

fridt[1]:=sgm¥dtqgm;
Indt[2]:=sqg%dtaqm;
fndt[3]:=sqpX*dtqgm;
fndt{4]:=sqp*dtq;
fndt[5]:=sqpkdtap; -
fndt[6]:=sqikdtgp;
Indt[7]1:=sqm¥dtyp;
fndt[8]: =samkdtq;
fndt[9]:=sq*dtq;
end;

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

Var
az;b2,c2,d2:real;
bhegin
aZ:=al+al;
bZ2:=bl+bl;
éz::cl+cl;

d2:=dl1+dl;

fn{1l:=al%(a2-1);
fn[2]: =a2*h2;
fn[37:=blx*(b2-1);
fnl{4]:=h2%c2;
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fn[b]:zcl*(c2~-1);
fn(8]:=c2%a2;
fn[7]:=a2%d2;
fn[8]:=h2%d2;
fn[9]:=c2*%d2;
fn[10]:=d1%x(d2-1);

fnds[1]:=a2+a2-1;
fnds[2]:=b2+b2;

" fnds[3]:=0;
fnds[4]:=0;
fnds[B5]:=0;
fnds[6]:=c2+c2;
fnds[T7]:=d2+d2-a2-a2;
frnds{8]:=~-b2-b2;
fnds[9]:=-c2-¢c2;
fnds[10]:=-d2-d2+1;

fndtf{1]:=0;
fndt{2]:za2+a2;
fndt[3]:=b2+b2-1;
fndt[4]:zc2+c2;

fndt[5]:=0;
fndt[6]:=0;
fndt[7]:z-a2-a2;
fndt{8]:=d2+d2-b2-h2;

fadt{9]):=-c2-¢2;
frndt{10G]:=~-d2-d2+1;

fndufl1]:=0;
fndul[2]:=0;
fnduf{3]:=0;

fndul4]:=b2+b2;
fndu[b]:=cZ2+e2-1;
fndul[6]:=al+a2;
fndul[7]:=-a2-aZ2;
fndu{8]:=-h2-b2,



fndul9]:=d2+d2-c2-c2;
fndullQ0]:=~d2-d2+1;
end;

{ # 85005 FROGRAMME FAISANT LE CHOIX
{ # DU NOMBRE DE NOEUD ET DE LA DIMENSION
{ # DE L’ELEMENT SUIVANT LE TYFE DE L'ELEMENT

Procedure CHOIXZ2 ;
BEGIN
Case Elt.typelmt of

23 : begin
dimelt:=1,;
abnd: =3,

end;

36 : begin
dimelt:=2 ;

nbnd: =6;
end;

48 @ bhegin
dimelt:=2 ;
nhnd: =8;

end;

49 : begin
dimelt:=2 ;
nbnd;: =3;

end;

41G: begin
S dimelt:=3 ;

nbhnd: =16,
end;
end;
END;
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1 # CALCUL DU VECTEUR ’VEK’ CORRESFONDANT AU
{ # NUMERO DU NOEUD

Procedure VECVEK;
BEGIN
CHOIXZ;
WITH E1t do
For i:=1 to nbnd do
vek[i]:=noeudli];
END;

{ * CALCUL DES CODES ATTRIBUES AUX NOEUDS * }
Procedure VECTIDI;
BEGIN
For i:=1 to nbtand do
begin
idi[i]:=0;
idr[i]:=0;
end;
ASSIGN(loce, 'b:NENO.DAT’ ),
RESET (loce) ;
WITH elt do
begin
for i:=1 to nbtelt do
hegin
kiz=i-1;
SEEK(loce,r);
READ(loce,elt);
CHOIXZ;
for ji=1 to nbnd deo
idi{noeud{j]]l:=idi{noeud{jl]+1;
end;
end;
CLOSE(loce);
For i:=1 to nbtnd do

idr{il:=idif[i];

).(4)
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END;

{ * CALCUL DES CODES ATTRIBUES AUX NOEUDS

Frocedure VECTCEK;

#

idr[vek[n]l:=idr[vek[nli-1;

BEGIN
CHOIXZ;
For n:=z1 to nbnd do
begin
if idi[vek[n]]l=1
then
cek[n]:=1
else
begin
if idil[vek[n]l=idr[vek{n]]
then
begin
cek[n]:=idi[vek[nll;
idr[vek[nll:=idr[vek[{n]]-2;
end
else
begin
if idr[vek[nl]=0
then
cek[nl:=0
else
begin
cek[n]:=-1;
end;
end,;
end;
end,
END;
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{ # LECTURE SUR FICHIER ’ficheq’ APRES ELIMINATION

#

{ # D’UNE VARIABLE QUI APFARAIT POUR LA DERNIERE FOIS #

{8 - DANS LA MATRICE DE TRAVAIL

procedure ENREG(var equax:equation);
var
equaxi:equation;

1l:integer;’

BEGIN
with equax do
begin
if e=1
then
begin
ASSIGN(ficheq, 'NENO.EQT');
EEWEITE(ficheq);
write(ficheg, equax);

CLOSE(ficheq),

end

begin
ASSIGN(ficheg, "NENO.EQT’ );
RESET (ficheq);
while not eof(ficheq) do
read(ficheq,equaxi);
write(ficheda,equax);
CLOBE(ficheq);
end;
for 1l:=z1 to dinb do
coefx{1l:=0;
coeff:=0;

numero: =0;

%
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place:=0;
long: =G,
end;
END;

{ # RECHERCHE DES EQUATIONS DANS LE FICHIER # 3
{ # "ficheqg’ POUR LE CALCUL DES INCONNUES DU #}
{ # ‘ PROBLEME # 1

Procedure RECHERCHE(Var equax:equation;var np:integer);
var kk:integer;
BEGIN
kk:=np-1;
ASSIGN(ficheq, 'NENOC.EQT’ );
RESET (ficheq);
SEEK(ficheq, kk);
Read(ficheq, esquax);
CLOSE(ficheq);
END;

{ # LECTURE SUR FICHIEER °“fichscl’ DES RESULTATS # )
i # CALCUL B3
Frocedure EESULTAT(Var valscl:solution);

VAR

valsoli:solution;

BEGIN
with valsol do
begin
if Np=nbtnd
THEN
begin
ASSIGN(fichsol, "NENG.SVL');
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REWRITE(fichsol);
with valsol do
write(fichsol,valsoly};
CLOSE(fichsol);
end
ELSE
begin
ASSIGN(fichsol, ’NENO.SVL’);
RESET (fichsol),;
while not eof(fichsol) do
read(fichsol,valscli);
write(fichsol,valsoeol);
CLOSE(fichsol);
end;
vari:=0;
solh:=0;
s0lq:=0;

end;

END;

{ # IMPRESSION DES RESULTATS SUR IMPRIMANTE OU # }
{ # SUR ECRAN SUIVANT L’OPTION ¥ 3

Procedure IMPRESSION1

BEGIN
ASSIGN(fichsel, ’NENO.SVL’ ) ;
ASSIGN(loce, 'B:neno.dat’),
AS5SIGN{corg, 'B:neno.cor’);
ASBIGN(fiche_alpha, 'Binenoperm.dat’);
RESET(fiche_alpha);
writeln{(lst,’ ... .. .. . . .. i B
writeln(lst,’ : DONNEES N I
writeln(lst,’ D s A I

writeln(lst,’ *);writeln(lst,’ *);

writeln(lst, Donnees generales '),
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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,’ Fermeabilite °);
writeln(lst,’ = -—-=-=—-——===-- ")
writeln(lst,’ ’);

With 1t do

With coord do

With psrmeabilite do

bagin
Write(lst,® CLASSE  7);
For i:z1 to 6 do

Write(lst,’ K ',i,” DR

Writeln(lst);
For i:=1 to 8C 4o

write(lst,’_’};
writeln(lst,® 7);
writeln(lst,’ ');

for 1:=21 to nbreperm do
begin
SEEK(fiche_alpha,i-1);
READ(fiche_alpha,permeabilite);

write(lst,’ ‘,clagsperm,’ ),
for J:=z1 to 6 do
begin )
write(lst,’” ',k[J]:7:4," ');
end;

writeln(lst,’> 7 );
end,
Close(fiche_alpha);

writeln(lst,’ ’);writeln(lst,’ ’);writeln(lst,’
RESET (loce);

writeln(lst,’ Connectivite 5
writeln{lst,® --——-==-—7---———- ')

’,nbtnd:3)

: ' ,nbtelt:3

! ,nbreperm

')



writeln(lst,’ 7);
write(lst,’ Elt nx ');
write(lst,’ Type ’);
write(lst,' Classe ’);
write(lst,’ ALD )
for i:=1 to 9 do
write(lst,’Nd’,i,” ?*);
writeln(lst,' ’);
for i:=1 to 80 do
write(lst,’-");
writeln(lst,” 7);
for 1:=1 to nbtelt do
begin
Seek(Loce,1i-1),;
Read(Loce,Elt);

Write(lst,’” °',1:3,’ )5
Write(lst,’ ’,Typelmt:2);
Write(lst,’ >,Classe:2);
write(lst,' ’',ALD:8:4,' ');
CHOIXZ;

for j:=1 to nbnd do
write(lst,’ *ynoeud[ il 3);

writeln{lst,’’);

end;

RESET(corg);

writeln(lst,’ ’);writeln(lst,’ ’);writeln{(lst,’ ');
writeln(lst,’ COORdonnees et condition aux limites ');
writeln(lst,’ — ——--——-=----------—mm———m——e———o o ")
writeln(lst,’ '), |

write(lst,’ Noeud nx ’);
write(lst,’ Xcoord ’);

write(lst,’ Ycoord '};
write(lst,’ Zcoord );

write(lst,’ Hhecx ’);

write(lst,’ valh )5

write(lst,’ Debit )5

writeln(lst,’ ’);
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for i:=1 to 80 DO
write(lst,’~’);
writeln(lst,® ’);
For i:=1 to nhtnd do
begin
SEEK(Corg,i-1);
READ(Corg, coord);

write(lst,’ ,1:3,0 ),
for J:=1 to 3 do

write(lst,’ ’,xxn[J]:8:2,°7%);
write(lst,’ “yhhex:2," 7))

H

,valh:8:2," ');

,valasp:8:2,* ');

write(lst,’
write(lst,’ ’
writeln(lst,’ *);

end;

writeln(lst,’ ’):
CLOSE(corg) ;
RESET(fichsol);
writeln(lst,” =  -——===-—---r——mm—mm
writeln(lst,’ : RESULTATS CALCULES
writeln(lst,’
writeln{lst};
write(lst,’ Variable Nx ’);

write(lst,’' Debit calculee Y

write(lst,’ Charge calculee ’);

writeln(lst,’ ’);

for i:=1 to 80 do
write(lst,’'-');

writeln(lst,’ ');

writeln(lst,’ '),

for ip:=1 to nbtnd do

begin
SEEK(fichsol,ip~1);
READ(fichsol,valsol);
With valsol do
begin

write(lst,”’
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write(lst,’ ’,s501q:10:4," "),
write(lzt,; - 7,s80lh:10:4,7 ),
end;
writeln(lst,” *});

end,
CLOSE(fichscl);
writeln(lst,’ '); ‘
writeln(lst,’ Somme des debits scrtants = ’,somdbneg);
writeln{lst,’ Somme des debits entrants = ', somdbpos);
w;iteln(lst,’ Somme des debits = ’,totai);

end;

END;

Procedure IMPRESSICNZ;

BEGIN
ASSIGN(fichsol, NENO.SVL’Y;
AS3IGN(loce, 'B:inenc.dat');
ASSIGN(corg, 'Bineno. cor’ ) ;
ASSIGN(fiche_alpha, 'B:nenoperm.dat’);
RESET(fiche_alpha);

writeln('................. ")
writeln(’: DONNEES )
writeln(’ .. ... ... . 0000,

writeln;writeln;

writeln(’® Donnees generales ');

writeln(’ ---—~----=-"7"7"=--- D

writeln;

writeln(’ Nbr total de nosuds 7 ,nbtnd:3);
writeln{’ Nbr total d"elements ;7 ,nbtelt: 3);
writeln(’ Nbre de classes de permeabilite : ’,nbreperm:S);
writeln(’ Permeabilite - ') ;

writeln(®  -——=m——-r—vo-on "33

writeln,

TE



writeln;

With elt do

With coord do

With permeabilite do

begin
Write(’ ’Y;posill]:=whereX+1;
Write(’' CLASGBE "Y;posi[2]: swhereX+1;
For 1i:=1 to 6 do
Write(’ K,1i,” “1;positI+1]:=WhereX+1;
Writeln;
For i:=1 to 80 do
write(’_’);
writeln;

gotoXY{posi{l], where¥Y);
for I:=1 to nbreperm do
begin
SEEK(fiche_alpha,i-1);
READ(fiche_alpha, permeabilite);

3

write(’ ,classperm:2);
for J:=1 to 6 do
begin
gotoxy{pogif{J+1],whereY);
write(k[J]:7:4);
end;
writeln,
end;
Close(fiche_alpha);
read;

writeln;writeln;writeln;

REGET (loce);

writeln(’ Connectivit BF
writeln(’®  ~————-—~----=- 'y
writeln,

write(’ Elt nx ");posi(l]:=whereX+1;
write(’' Type ’);posi[2]:=whereX+1;
write(’ Classe ’);posi[3]:=whereX+l;

write(’ ALD "Y;posif4]: =whereX+1;
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for 1i:=1 to 9 do
bhegin
write( 7 Nd4’,1i,' ’);

posil[i+4]: =whereX+1;

end;
writeln;
for i:=1 tc 80 do
write(’'-');

for 1:=1 to nbtelt do
begin
Seek(Loce,i~1),;
Read(Loce,E1t);
Write(’ I »);GotoXY(pesi[1],WhereY);
Write(Typelmt:3);GotoXY(posi[2],WheraY);
Write(Classe:3);GotoXY(pozgi{3],WhereY);
write(ALD:7:2);GotoXY(pozi[4],whereY);
CHOIXZ;
for j:=1 to nbnd do
begin
write(noeud[3]l:3);
gotoXY(pesi[J+4], whereY);
end;
writeln;Writeln;
end;
RESET (corg);
read;
writeln;Wwriteln;writeln;

writeln(’ COCRdonnees et condition aux limites ),
writeln(®  ----=----"""-s-mm e ")
writeln, |

write(' Noeud nx Yi;posi[l]:=whéreX+1;

write(’' Xcoord "Yi;posi[2]: =whereX+l;

write(’ Yecoord "Y:;posil[3]:=whereX+1;

Write('’ deoord "), pasil4]: =whereX+1;

write(’ Hhex );posi[5]:=whereX+1;

write(’ wvalh ’);posi[S]::whereX+1;.

write(’ Debit *Y;posi[7]:zwhereX+1;
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writeln;
for i:z1 to 80 DO

write('-’);
writeln;
For i:z1 to nbtnd do
begin

SEEK(Corg,i-1),;
READ(Corg, coord);

write(’ *L,i)gotoxy(posifl],whereY);
for J:=1 to 3 do
begin

write(xxn[J]:7:4);
gotoxy{posci[J+1],whereY),
end;
write(’ ’,hhcx:3) ;gotoxy(posi[b],whereY);
write(valh:7:4);gctoxy(posi[6],whereY);
write(valgsp:7:4);
writeln;writeln;
end;
read;
WRITELN;
CLOSE (corg) ;
RESET (fichscl);
writeln(’® ---———=-———=——--~— ")
writeln(’: RESULTATS CALCULES :7);
writeln(’ ")
write(’Variable Nx ')} ;posi[l]:=whereX+1;

write{’Debit calculee ’);posi[2]:zwhereX+1;
write(’Charge calculee ’);poai[S];:whereX+1;
writeln;
for i:=1 to 80 do
write(’'-7);
for ip:=1 to nbtnd do
begin
SEEK(fichsel,ip-13;
READ(fichsol,valsol);
With valsel do
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" begin
write(’ ’,vari:3);
gotoxy(posi[l],whereY);
write(solg:8:4);
gotoxy(posi[Z],wherey),;
write(zolh:8:4);
gotoxy{posi[3],wherey);
end;
writeln;
end;
CLOSE(fichsal);
end;
Wwriteln;

writeln(’® Somme des debits negatifs

1t

’,somdbneg) ;

writeln(’ Somme des debits positifs *, somdbpes);

',total );

w

writeln(’ somme des debits

END;

{ # INVERGION ET CALCUL DU DETERMINANT DES MATRICES # }

{ # UTILISE POUR LE CALCUL DU TENSEUR METRIQUE ¥}
{ # CONTRAVARIANT ET SON DETERMINANT # 3

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

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

1,3,1,k,m: integer,
r,th,signe: real;
al-array[1l..6,1..61 of real;
begin
ind:=0;
deter.=1;
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signe:=1;
for i:=1 to n do
for j:=z1 to n do
begin
alli,jl:=ali,Jl;
al{i,n+j1:=0;
bli,3]:=0;
end,
for i:=1 to n do

al[i,nti]: =1,

for k:=1 to n-1 do
6:begin
begin
if abs{allk,k])=0
then goto 1
elze
deter:=deter*allk,k];
for i:zk+1 to n do
begin
r:=alli,k]/allk,k];
for j:=k+1 to 2¥n do
alli,jl:=alli, jl-r*allk, jl;
end
end;

goto 2

1l:begin
m:=k+1;
4 : if abs(alim,k]})=C
then
begin
m:=m+1,;
if m=n+l
then goto 3
else goto 4
end
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else
1:=2%n;
for j:=k to 1 do
hegin
r:z=allk, jil;
allk, jl:=allm, jl;
alfm, j]:=r;
end;
goto 6,
and;
2 : end,

begin
if abs(alin,n])=0
then goto 3
else
deter:=deter*alln,nl;
for j:zn downto 1 do
for i:=n downto 1 do
begin
th:=0;
for k:=n downto i+l do
th:=tb-bllk, 3J*alli,k];
bli,jl:=(tb+al{i,n+jl)/alli,i];

end;
end;
goto T;
J:ind:=ind+1;exit;
T:end;

{ # CALCUL DES ELEMENTS DE LA BASE COVARIANTE # }

L

precedure Jjacob(var x:typecoord;var fnds,fndt,fndu:inter;var jp:inter;v:

var
irinteger;
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begin
for i:=1 t¢ 3 do
Jplil:=0;
for i:=1 to nbnd do
begin
Jpll]:=x[i]*fnds[i]+jp[1];
Jplali=x[iPkfndt{i]+jpl2];
Jpl3]:=x[i]*¥fnduli]+ip[3];
end;

end;
{ # CALCUL DU TENSEUR METRIQUE COVARIANT # }

procedure MATRIG(var Jjs,g:typemat; var dimg:integer);
var
i,J:integer;

som, soml, som2, som3:real;

begin
for i:=z1 to dimg do
begin
som: =0;

for j:=1 to 3 do

i

om:=som+Jjs[j,1)*jis{j,1];

gli,i]):=som;

end;
soml:=0Q;
some:=0;
som3: =0;

for 1:=1 to 3 do
begin
soml:=-soml+js[i,1]%3s[i,27;
somZ:=gomA+js[1i,11*j=s[1,3],;
som3:zzom3+is{i,2]*js[i,3];
end;

g{l,21:=zs0oml;
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gl2,1]:=soml;
gll,3]:=som2;
gl3,1]:=z0m2;
gl3,2]:=s0m3;
g[2,3]::som3;

end;
{ # CALCUL LE PRODUIT DE DEUX MATRICE # }
procedure PRODAB(var a,b,c:typemat;var nbla,nbch,nblb:integer);

var
k,i,j:integer;
prod:real;

ind2:integer;

- bhegin
ind2:=0;
for i:=1 to nbla do
begin
for j:=1 to nbeb do
hegin
prod:=0;
for k:=z1 to nblb do
prod:=prod+ali,k]l*bl[k,i];
cl[i,Jj]:=prod;

{ # CALCUL LA MATRICE DES GRADIENTS 'B * # }
1 # 8 3

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

var
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k,j:integer;

begin
for k:=1 to dimc do
for j:=1 to dimb do
blk,jl:=clk,1]¥fnds[jl+clk,2]*fndt[jl+clk,3]*Endul j1;

end,

TRANSPOSITION DES MATRICES UTILISE PCUR g1
LA TRASPOSITICN DES MATRICE DES GRADIENTS # }

~ o~
=T =+

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

yayry

i,jinteger;

begin
for 1:=1 to diml do
for j:=1 to dime do
at[j,i]:=anli, j];

end;

{ # CALCUL LA SOMME DE DEUX MATRICES UTILISE POUR ¥}
{ # LA SOMMATION DES MATRICES ELEMENTAIRES SUR LES # }
{ # POINTS DE GAUSS D’UN ELEMENT # 1

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

var

i, jrinteger;

begin
for 1:=1 to diml do
for j:=1 to dimc do
css{i, 3] :izannfi, J]+bnun(i, i];

end;
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{ # CALCUL TOUS LES ELEMENTS DE LA EASE COVARIANTE # }

procedure JACOBl(var Jjs:typemat; var xn,yn,zn:typecoord; var fnds, fndt, fndi
var
i:integer;

jop: inter;

begin
jacob(xn, fnds, fndt, fndu, jep,nbnd);
for i:=1 to dimelt do
begin
Jsll,i]:=Jpp[i];
Jpplil:=0;
end;

Jacob(yn, fnds, fndt, fndu, ipp,nbnd);
for i:=z1 to dimelt do
begin
jsl2,1]:=pplil;
Jpplil:=0;
end,;

Jacob(zn, fnds, fndt, frdu, Jpp,nbnd);
for i:=1 to dimelt do
begin
jsl3,1]:=jpplil;
Jep[i]:=0;
end;

end;

{-# LES FOINTS D’ INTEGEATION POUR L’ ELEMENT
{ # 1-D TYPE Z3

> S = 3
[EN——

Procedure FOINTZ23{(var is:integeyr;var ws,ss:inter);
var
sl,wl:inter;

%



Begin
ws[is]: =0;
s5[is]:=0;
31[1]:=-0.77453866682414834,
s1[2]:=0;
s1[3]:=-s1[1];
wl[1]:=0.555555555555560565;
wl[2]:=0.8888858888888888;
wl[3]:=0,55b6555655b856555555;
ss[is]:=s1[is];
wslis]:=wll[is];

end;

{ # LES FOINTS D’INTEGRATION FOUR LES ELEMENTS # }
- { # 2-D ET 3-D TYPE 48,49, ¥}

precedure FOINT1(var it,is:integer; var wt,ws,tt,ss:inter);
var

sl,wl:inter;

begin
wt[it]:=0 ; ws{is]:=0; tt[it]:=0; ss[is]:=0;
s1[1]:=-0.7745966632414834,
s1[2]:=0.00000000G0000000;
sl[3]:=-s1[1];
wl[1]:=0.5555555655655565555;
wl[Z]:=0.88888838888888888;
wl[3]:=wl1[1];
ttlit]:=s1[it]+tt{it];
ss[is]:=sl[is]+ass[is];
wtlit]:=wl[it]+wt[it];

ws[is]:=wll[ig]+ws[is];

il

end;

{ # LES POINTS D’INTEGRATION POUR LES ELEMENTS # 3
{ # 2-D ET 3-D DU TYPE 36, # 1

procedure POINT36(var it:integer;var al36,bl36,¢136,wt36:inter);
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var
al7,bl7,cl?7,wl7:inter;

hegin
al36[it]:=0;bl36[1it]:=0;cl36[it]:=0;wt36[1it]:=0;
al7[1]1:=0.33533333333333333, al7[2]:=0.05971587178976898,
al7[3]:=0.4701420641051151; al7[4]1:=al7[3];
gl7[5]1:=0.7874269853530873, al7[6]:=0.1012865073234563,;
al7[7]:=al7[6];
bl7[1]1:=al7[1]; bl7[2]1:=217[3]; bl7[3]:=al7[2];
bl7[4]::al7[3]; bl7[5]:=al7[6]; b1l7[6]:=al7[b];
bl7[7]1:=al7[6];
cl7[1]:=al7[6]; cl7[2]:=al7[3]; cl7[3]1:=zal7[3];
cl704]:=al7[2],;, <l7(56]:=al7(6]; <l17[6]:=al7[6];
cl7[7]:=al7[5];
wl7[1]1:=0.1125 ; wl7[2]:=0.0629695802724136;
wl7[3]:=wl7[2]; wil7[4]:=wl7[2];
wl7[5]1:=0.0629685902724136; wl7[6]:=wl7[5H];
wl7[7]:=wl7[5];

al36[it]:zal7[it]+al36[1it];
b136[1it]:=bl7[it]+b1l36[it];
cl36[it]:=cl7[it]+cl38[1t];
wt36[it]:=wl7[it]+wt36[it];

end,;
[ B 0 e 3
{ # CALCUL DE LA MATRICE DE RIGIDITE ET DU VECTEUR & }
{ # DE SOLLICITATION ELEMEMTAIRE FQOUR UN POQOINT DE # 1
{# GUASS D'UN ELEMENT # 3
1 ¥ #}
[ N Y e e 3

procedure GENEK(var xn,yn,zn:typecoord; var Ke,perm:typemat; var w:real;
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var gtm,fn,fnds, fndt,fndu:inter;var dimelt,nbnd:integer

var
js,g,ing, jsg,bel,belt,bem, kp: typemat;
deter:real;

dims,l,k:integer;

bégin
dims:=3;
deter: =Qq;

for i:=z1 to 3 do
for j:=1 to 3 do
begin
Jjsli, 3]1:=0;
jsgli, 31:=0;
gli, 3]:=0;
ingl(i, J]:=0;
end;
for i:z1 to 3 do
for j:=1 to nbnd do
bell[i, jl:=0;
for i:=1 to nbnd do
begin
gtm[i]:=0;
for j:=1 to nbnd do
begin
belt[i, j]:=0;
bem[i, 3]:=0;
keli, j]1:=0;
end,
end;
for 1i:=1 to nbnd do
for j:=z1 to nbnd do
kpli, j1:=0;
JACOB1 (Js,%xn,yn,zn,fnds, fndt, fadu, nbnd) ;
MATRIG(j5,g,dimelt);

401



if dimelt=1

then
begin
deter:=g[1l,1]; ‘
for i:=1 to nbnd do
Jagli,1]1:={1/8[1,11)%js[i,1];
end
else
begin

INVEEMATEI (g, ing,ind,dimelt,deter);
PRODAB( js,ing, jsg,dims,dimelt,dimelt);
end;
MATRIB{( jsg,bel, fnds, fndt, fndu, dims,nbnd);
TRANSPO(bel,belt,dims, nbnd);
PRODAE(belt,perm, bem, nbnd, dims,dims);
PRODAB(bem, bel, kp, nbnd, nbnd, dims);

deter:=sqrt(deter);
for 1:=z1 to nband do
begin
gtm[l]:z=fn[1i¥{w¥deter);
for k:=1 to nbnd do
begin
ke[l,k]:=deter¥(wkkp[1l,k]);
Ckpll,k1:=0;

end;
end;
end;
{ # CALCUL DE L& MATRICE DE RIGIDITE *K * ET DU VECTEUR # 1

{ # DE SCOLLICITATION 'FV 'DE L'ELEMENT TYPE-23 # 1

Procedure K23(var xn,yn,zn:typecoord;var fek:inter;var perm,bb:typemat:nbrc
var g.-{,;'m«J N j_nff'a?ef-) .
4
W,s8:real;

qtml, ss,ws:inter;
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ke, kl:typematl;

i,j,is:integer;

begin
for i:=1 to nbnd do
begin
fek[1]:=0;
for j:=1 to nbnd do
begin
bb{i, jl:=0;
keli, jl:=0;
k1[i,jl:=0;
end;
end;

for is:=1 to 3 do

begin
s:=0;
w: =0,

POINTZ3(is,ws,s8);
s:zasfis];
wizwzs{is];
for i:=1 to nbnd do
begin
fnli]:=0;
fnds{i]:=0;
fndt{il: =0,
fnduli]:=0;
end,;
FN23(fn,fnds,s);
for i:=1 to 3 do :
genek(xn,yn, zn, ke, perm,w,atml, fn, fnds, fndt, fndu,dimelt, nbnd.
for i:z1 to nbnd do

' begin
fek[i}:=gtmi[i]+fek[i];
gtml[1}:=0;

end;

SOMATRI (ke,bb,kl,nbnd,nbnd};
for i:=1 to nbnd do



for j:=1 to nbnd do

hegin
bbli,J]:=k1[1i,]];
kel[i,3]:=0;
k1[i,J]:=0;
end;
end,;
end;
{ # CALCUL DE LA MATRICE DE RIGIDITE °*K ° ET DU VECTEUR # }
{ # DE SOLLICITATION 'FV 'ELEMENTAIRE DE L’ELEMENT # 1
{ # TYFE-48,49 B}

procedure K48(var xn,yva, zn:tyvpecoord,;var fek:inter;var perm,bbh:typemat; nbng
var ' aL%uwfx,nu&ﬂeQ)-
’
wW,3,t:real;
gtml,ss,tt,wt,ws:inter;

ke,kl:typemat;

i,Jj,ies,it:integer;

begin
for 1:=1 to nbnd do
begin
fek[i]:=0;
for j:=1 to nbnd dc
. begin
" bbli,J]:=0;
kel[i, j1:=0;
XK1[1i,33:=0;
end;
end,;

for it:=1 to 3 do

for is:=1 to 3 do

begin

5:=0; t:=0 ; w:i=g;
POINT1(it,is,wt,ws,tt,ss),
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s:zzs[is];
: tr=tt{it];
wizws[igl*wt[it],;
_for i:=1 to nbnd do

begin
fn[i]:=0;
frnds{i]:=0;
frndt[i]:=0;
fndul[i]l:=0;
end,;

case nbnd of
8:FN48(fn,fnds,fndt,s,t);
9:FN49(fn, fnds, fndt,s,t};
end;

GENEK(xn,yn, zn, ke, perm,w,qatml, fn, fnds, fndt, fndu, dimelt, rky

for i:=1 to nbnd do &Jhﬁl,abbﬂajf):
begin

fek[il:zatml[i]+fek[1];

gtml{i]:=0;

end;

SOMATRI (ke, bb, k1, nbnd, nbnd);
for i:=1 to nbnd do

for j:=1 to nbnd do

begirn
bbli,31:=k1[1,3];
keli,]3]:=0;

k171, 3]:=0;

end;

ss[is]:=0;ttlit]:=0;
end; '

end;

{ # CALCUL DE LA MATRICE DE RIGIDITE ET DU VECTEUR # }
{ # DE SOLLICITATIONT ELEMENTAIRE DE I’ ELEMENT # }
{ # TYPE- 56 # 3



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

nbnd , ol-?ma[/ .‘Iy&fl)l.)/-

var

ke,kl:typemat;

gtml,all36,bl36,cl36,wt36: inter;
al,bl,cl,w:real;

i,J,it:integer;

begin
for i:=1 to nbnd do
begin
fek(i1i1:=0;
for j:=1 to nbnd do
begin
bb{i,jl:=0C;
kefi, j]:=0;
k1[1,J]:=0;
and,
end;
for it:=z1 to 7 do
begin
al:=0; bl:=0; ¢l:=0; w:=0,
FOINT36(it,al36,b136,<2136,wt36);
al:=zal36[it];
bl:=h136[it];
cl:=zcl38fit];

wi=wt36[it],;
for izl to nbnd do
begin
fnlil:=0; fnds[i]:=0; fndt[i3:=0; fndu[il:=0;
end; :

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

for 1i:z1 to nbnd do
GENEK(xn,yn,zn,ke,perm,w,qtml, fn, fnds, fndt, frndu, dimelt,
for i:=1 to nbnd do ndnAd )’-

begin
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fek[1]:=fekl[i]+qtml[i];
qtml[i]:=0;

end;

SOMATRI (ke,bb, kl,nbnd,nbnd);
for 1:=1 to nbnd do -

for j:=1 to nbnd do

begin
bb[1,j]:=kl[1,]j];
keli,3]:=0;
k1{i,J]:=0;

end;

al3delit]:=0; bl36lit]:=0; cl36[it]:=0; wt36[it]:=0;

end;
end;
[ 4 o 1 ¢ 3
{ # ASSEMBLAGE DE LA MATRICE ELEMENTAIRE 'GEK ' KT ¥ 3}
{ & DI VECTEUR ELEMENTAIRE DE SOLLICITATOIN °*FEK ° # 3
{ # DAN5 LA MATRICE DE GLOBALE 'GEG ' ET LE VECTEUR # }
[ # DE SOLLICITATION GLOBAL ’FEG ’*SUIVANT LA METHODE # 7
I # FRONTALE (triagulation et elimination eventuel) # }
{ # # 3
[ NN e e N i e e

FProcedure ASSEMBLAGE (Var vek,cek:interl; var fek :inter ;var gek:typemat;

var dimecek:integer);

Var
¢,1l,fac,r:integer;
npert,intl, int:real;

nvp,hvpt:integer;

BEGIN
nvp:=0;
for i:=1 to dimcek do
begin
if cek[1]¢=0
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THEN
begin

r:=1,;

While wvek[il<>vegl[r] do
ri=r+l,;
velk[i]:=r;

end
ELSE
begin

r:=1;

While wveg[r]<»Q do
r:=r+1;
veglr]:=vek(i];
vek[i]:=r;
nvp:znvptl;

end;
end,;
{ # assemblage # }
for i:=1 to dimeek do
for j:=1 to dimcek do
geglvek[i]l,vek[Jj]l]:=geglvek[i],vek[j]l]l+eekl[i, j];
for i:=1 to dimcek do
begin
Fegdivek{i]]):=fegdlvek{1]]+fek[1i];
fegl{vek{i]): =feglvek[i]]+fek([i];
end;

nvpt: =nve-pel;

If nvpt>=0
then
dimb:=dimb+nvpt
else
‘dimb:=dimb+(;
pel:=0;
ii=1;
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repeat
if (cek[1]=0) or (cek[i]l=1)

THEN
begin
if hhexx[i]=-1
then
{ # triangulation non standart pour des charges connues # }
begin
for 1:=1 to dimb do
begin
if lzvek[1i]
then
fac:=0
else
fac:=1;
feg[l]:=fegll]l-(gegll,vek[i]I*valhhli]*®fac);
geg[l,vek[i]1:=geg{l, vek[i]l1*k(1-fac);
end;
end ,
else

{ # triagulation standart pour les charges inconnues # 1
hegin
if abs(geglvek(i],vek[i]]) < 1.E-10
then -
begin
clrscr;
writeln('’ PROBLEME NON DEFINIT’);:
writeln(’ Condition aux limites insuffisant ’);
writeln(’ Revolir les entres’);
delay (400Q);
halit;
end;
for 1:=1 to dimb do
hegin
if 1=vek[i]
then
fac:=0
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~mrs .

else
fac: =1,
npert:z=geg(l,vek[i]];
for c¢:=1 to dimb do
hegin
intl:=((npert¥geg[vek{il,cl)/(geglvek{il,vek{il]) ykfac
geg[l,c]:i=geg[l,cl-intl ;
end;
intZ:=((npertxfeg(vek(il]) /(geglvek{il,vek(i]l]))*fac
feg[l]:=feg[l]l-int2;

with equax do

# enregistrement et elimination de la ligne # }
# correspondante & la variable gqui apparait # }
# pour la dernier fois ' # 1

begin
for ¢:=1 to dimb do
hegin
coefx{c]:zgeg[vek[il,c];
geglvek[i],c]:=0;
end;
coeff:=feg{vekli]l];
feglvek[i]11:=0;
place:rﬁek[i];
numero: =veglvek([1]1];
veglvek{i]]1:=20;
long: =dimb;
cxx:=hhexx[i];
lhh:=valhh[i];
debp:=fegd[vek[1]];
fegd{vek[i]]:=C;
arzetl;
ENREG (equax};
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end;
pel:=pel+l;
irzi+l;
end
ELSE
i:=1+1;
UNTIL I>dimcek;
for 1:=1 to dimcek do

for c:=1 to dimcek do

gek(l,c]:=CG;
for 1:=1 to dimcek do
hegin
vek({1]:=0;fek{1]:20;cek([1]:=0;
end;

- { # EESOLUTION DU SYSTEME GLOBAL FAR LA
{ # METHCDE DE SUBSTITUTION INVERSE

Procedure RESQLUTION(var nbtnd:integer);
VAR
val:inter;
l:integer;
int3:real;
BEGIN
for i:=1 to 20 deo
for j:=1 to 20 do
gegli, j1:=0;
for 1:=1 to 20 do
begin
S vall[i]:=0;
vegli]:=0;
énd;
np:=nbtnd;
REFEAT
‘ with equax do

with valsol do
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begin

vari:=0;
solh:=0;
s0lg:=0;
coeff:=0;

place:=0; odebp’zo;
numero:=0; ‘
long:=0;
for i:=1 tc dimb do
" coefx[i]:=0;
RECHERCHE (equax,Np);
if veglplace]<>0
Then
begin
val{place]l:=0;
veglplace]: =numero;

end

else

veglplace]:znumero;

int3:=0;
for 1:21 to long do
int3:=int3+coefxl1]*vallll;
if exx=-1
then
{ # calcul du debit guand la éharg' est connue # 7
begin _
coeff:zdebpt(coefx[placel#*lhh)+int3-coeff;
val(place]:=1lhh;
end
else
{ # calcul de la charge quand le debit est connu # }
begin
vallplacel:=(coeff-int3)/{(coefx[place]);
coeff:=debp,;

end;
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somcbipos =sondbpos S ooedty

solqg:=coeff;
RESULTAT(valsol);
np:=np-1,

_ end;
UNTIL np<l;
total: -somdbneg+somdbpos;
END;

FROCEDURE PRESENT,;
begin
GotoXY(6,5);
WLt Ly (T T Y Y Y Y e
writeln(’ :
writeln(’ :

gotoxy (4,whereY),

writeln(’ | CE LOGICIEL PERMET DE SIMULER PAR LA METHODE DES3
gotox§(4,wherey};

writeln{’ | ELEMEMTS FINIS L"ECOULEMENT PERMANENT EN
gotoxy{4,wherey);

writeln(® | MILIEU POREUX SATURE

gotoxy{4,wherey});
writeln{’ | Il utilise des elememts 1-D,2-D et 3-D dans un espace 3-D

writeln(’ |
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writein(’ '

gotoxy (6, wherey);

Writeln(’ ™7 YT T e S A e M N e e T mm s v
delay(4000);

clrscr;

end;

PROCEDURE OFT1;
begin

gotoxy(4.,4);

writeln(’ OFTION-1 ’
writeln;

writeln(’ 1 - Creation de nouvelles donnees

writeln;

writein(’ 2 - Modification ou Creation de certains fichiers
writeln,

writeln(’ 3 - Execution

writeln;

writeln(’ ' Faites votre cholx !

gotoxy(13,13);
readln(coptionl);
clrecr;

end;

PROCEDURE OFTZ;
BEGIN
gotoxy(4,4);
writeln(’ OPTION-2 ’
writeln;
writeln(’ 21 - Fichier des classes de permeabilite
writeln,
writeln(’ 22 - Fichier des connectivites
writeln;
writeln(’ 23 - Fichier des coordonnees

writeln;
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writeln(’ . Faites votre choix
gotoXY(13,13);

readln{optionZ};

clrscr,

gotoxy(4,5);

writeln(’ OFTION-3
writeln;

writeln(’ 31 - Modification
writeln;

writeln(’ : 32 - Creation

GotoXY(13,13);

readln(option3};

end;

PROCEDURE QFT4;
begin
clrser;

gotoxy(4,6),;

writeln(’ OPTION-4

writeln,

writeln(’ 41 - impreszion des resultats sur ecran
writeln;

writeln(’ 42 - Impression sur imprimante

GotoXY(13,13);
readln(optiond};
clrscr;

end;

BEGIN

Clrscr;
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DEBUT;
PRESENT,;
OPT1,
While optionl <> 3 do
Begin
Repeat
if optionl = 2
then
OPT2;
SAISIE_ET_CONTROLE _DE_DONNEES;
Clrscr;
OPT1;
Ontil optionl=3;
end;
OPT4;

gotoxy(5,5);

write(’ EN EXECUTION "3

somdbneg: =0;
somdbpos: =0;
total:=0;
For i:=1 to 20 do
begin
feg[il:=0;
vegli]: =0,
fegd[il:=0;
For j:=1 to 20 do
gegli, jl:=0;
end;
e:=0;
dimb:=0;
pel:=0;
VECTIDI;
ASSIGN(loce, "B:NENGC.DAT’ );
ASSIGN{(corg, 'B:NENQ.COR");
ASSIGN(fiche_alpha, ’B:NENOPEEM.DAT’ );
REBET(loce),
RESET(corg);
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RESET (fiche_alpha};
WITH Elt do
WITH coord do
WITH pefmeabilite do
begin
For kp:=1 to nbtelt do
begin
SEEK(loce,kp-11};
READ(loce,E1t);
as:=ald;
CHO1IXZ;
For i:=z1 to nbnd do
begin
SEEK (corg, nocudli]-1);
READ{corg, coord) ;
xn[i]:=xxnl17;
yn[i]:=xxn[2];
gnli}:i=xxnl3l;
hhexx([i]:=hhex;
valhh[i]l:=valh;
valgspp[i]:=valgsp;
end;
SEEK(fiche_alpha,classe-1);
READ(fiche_alpha, permeabilite);
perm{1,171:=K[1};
perm{l1,2]:=2K[21};
perm(l,373:=K[3];
rerm(2,1]:=K[2];
perm(2,2]:=K[4];
perm{2,3]:=K[5];
peim{3,11:=K[{3];
perm[3,2]:=K[5]};
perm[3,3]:=K[6];
for i:=1 te 10 do
fek[i]:=0;
Case typelmt of
23 : K23(xmn,yn,zn, fek,perm, bb,nbnd,dimelt);
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36 : k36(xn,vyn,en, fek, perm,bb,nbnd,dimelt);
48 : k48(xn,yn,zn,fek,perm,bb,nbnd,dimelt);
49 : K48(xn,vn,zn,fek, perm, bb,nbnd, dimelt);
end;
For i:=1 to nbnd do
fek[i]:=qs*kfek{[i]+(valasppl[il/idi[i]);
For 1i:=1 to 10 do nLderl
begin
vek[1]:=0;
cek[i]:=0,;
end;
VECVEK;
VECTCEK;
ASSEMBLAGE (vek, cek, fek, bb,nbnd) ;
end,
end;
CLOSE(loce);
CLOSE(corg);
CLOSE(fiche alpha);
RESOLUTION (nbtnd);

Clrscr;
if optiond = 41
then
IMFEESSIONZ
else '
IMFRESSIONL ;
END.
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FROCEDURE SAISIE_ET CONTROLE DE_DONNEES:

VAR 1,5,k directmasnintegers

LettremchariFosizArrayil..gl of integers -

T

FROCEDURE

BEGIN

ATDTE™T
SAIST ag

1

osis,Fositiarrayll.30l of integer:

ASSIEN(Fiche alpha, b:NENOPERM.DAT ) ;

Rewrite(Fiche_alpha);

With Permeabilite Do

Begin

clrscr;

Write( ° DONNEE LE HOMBEE DE CLABEE DE -FEEMEAEILITE : °3;

read{nbreperm);

Clrsecr;

Write(’ SAISIE DE °’,nbreperm,’ CLASSES DE PERMEARILITE

FOR I:=1 TO 4 DO WRITELN;

Write('Nx ’);Posi[l]:=WhereX+1;

Write( CLAGSE Y, FPosil2] =Wheref+l;
Write( K1 "Y;FPosi[3]:=WhereX+1;
Write(’'K2 "V;Fosi[4]:=WhereX+1;
Write( K3 *};Pogi[5]:=WhereX+1;
Write(’ K4 "); Posi[6]: =WhereX+1,;
Write( K5 " Y;Posi(7]):=WhereX+1;

Write( K6’ );Posi[8]: zWhereX+1 ;Writeln;
FOR I:=1 TO 80 DO WRITE('-’);

Writeln;
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FOR I:=1 TO Nbreperm DO
Begin
Write( I };GOTOXY(Posi[l],WhereY);
Read(Classperm);
GOTOXY(FPosi[2],WhereY);
For Jj:=1 to 6 do
Begin
Read(K[j1);
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="0C") or (lettre=’c’') Then
Begin
Assign(fiche_alpha,  b:NENOPERM.DAT’);
Rezet(Fiche_alpha);
clrscr;
Write(’ CONTROLE DE PERMEABILITE NOMERE
Writeln,

writeln;
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for i:=1 to nbreéerm do

Begin
SEEK(fiche_alpha,i-1);
Read(fiche_alpha,permeabilite);
With Permeabilite do

Begin

Writeln(’AN Nx CLASSE K1 K2 K3 K4 Kb Ke
Write(’ 1)
gotoXY(Posi[13+2,WhereY+1};
Write(classperm);
for j:=z1 to 6 do

begin
gotoXY(posi[J+1]+2,WhereY);
Write(K[J]:5:3);
End;
writeln;
Write(’'NV’,I);
gotoxy (posi[l1]+2,whereY);
Head(classperm);
For j:=1 to 6 do
begin
gotoXY(posi[J+1]+2,whereY);
Read (K[J]);
End,
clrscr,;
end;

SEEK(fiche_alpha,i-1);
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Write(fiche_alpha, permeabilite);
End;

Flush(fiche_alpha);
Close(fiche_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
Clrscr;
write(’ DONNER LE NOMBRE D"ELEMENTS I
Read(nbtelt);
Clrscr;
Writeln(’ SAISIE DES DONNEES ",nbtelt,’ ELEMENTS’);

Writeln;Writeln;
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Assign(Loce,’b:neno.dat’);

Rewrite(Loce);

With elt do

Begin

Write('Element ’);posit[1l]:z=whereX+1;
Write{’Tpel ’);posit[2]:=whereX+1;
Write('Classe ’);posit[3]:=whereX+l;
Write (' ALD "Y;posit[4]: =whereX+1;
For I:=1 to 10 do
begin 3
Write(’Nd’,I,” 7);
posit[I+4]:=whereX+1;
end;
Writeln,
for i:=1 to 80 do
Write(’'_');

For 1I:=1 to nbtelt do

Begin
Write('nx’,1,’ ’);g0toXY(posit[l],whereY);
Read(Typelmt);

GotoXY(posit[2],whereY),
Read(Classe);
gotoXY(positl{3],whereY);
Read(Ald);
GotoXY{posit[4],whereY);
Cholix;

For K:=1 to L do

Begin
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ReadtNoeud[K]);
GotoXY{posit[K+4],WhereY);
End;
Writeln;
Write(Loce,Elt);
End;
Writeln;writeln; Flush(Loce);Cloge(Loce);
Writeln(’SAISIE TERMINEE ’);
Write(’Entrer o(ui) pour le controle n(on pour =ortir ');
Readln(Lettre);
While (Lettre<>’0’) and (Lettre<>’o’) and (Lettre<»’N’) anc
Begin
Write(’Lettre invalide entrer uhe autre ’);
Readln(Lettre);
End;
If (Lettre=’0’) or (Lettre=’o’) Then
Begin

Assign(Loce, "biNeno.dat’ );

Clrscr;
Writeln(’CONTROLE DES DONNEES ') ;
Writeln;Writeln;
for T:=1 to nbtelt do
Begin
Clracr;
SEERE(loce,i~1);
Bead(Loce,B1t);

Writeln('Element nx’,1);
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Writeln ( sdordomsooe’ ) ;
Write(’Type element: ’,Typelmt,’ Modification:
Readln(Typelmt);
Write{’'Classe de permeabilite: ’,Classe,’ Modif
Readln(Classe); ”04.%'55;1;'0..
Write(’Alimentation distribue:’,Ald:5:3,’ Modit
Readln(ald);
Choix;
For K:z1 to L do
-Beéin
Write(’ Noeud’,K,’:‘;b
Readln(Nosud{K]};
End;
seck{loce,i-1);
Write(Loce,E1t);
End;

Eng;

Flush(Loce);
Close(Loce);
End;
End;
PROCEDURE SATSIEZ;
Begin
Assign(Corg, "Eineno.cor’});
Rewrite(Corg);
With Coord do

Begin



Writeln (7 fsckiordonioet’ ) ;
Write(’'Type element: ’',Typelmt,’ Modification: ’);
Readln{Typelmt);

Modification:’ ) ;

(]
—
o
g
n
T

Write(’'Clarse de vermeabilite: s
Readln{Classe);
Write{ Alimentation distribuie:’ ,Ald:5:3," Meodification’);
Readln(ald);
Cheoix;
For K:=1 to L do
Begin
Write(’ Noeud’ ,K,’:’ ,Noeud[K], ' Modification :’);
Readln(Noeud[K]},;
End;
seck(loce,1-1);
Write(Loce ,Elt},
End;

End;

Flush(Loce);
Close(Loce);
End;
End;
PROCEDURE SAISIEZ;

Begin
Aséign(Corg,’B:neno.cor‘);
Rewrite(Corg);

With Coord do

- Begin
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clrscr;

write( ~’ DONNER LE NOMBRE TOTAL DE NOEUDS 7Y
read(nbtnd);
Clrscr;

Writeln(’SAISIE DES COORDONNEES *,Nbtnd,’ NOEUDS’);

Writeln;Writeln;Writeln;

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

write(’Xcoord ’);posis(2]:z=whereX+1;
write(’Ycoord ’);posis([3]:=whereX+l;
write('’'Zcoord ');posis[4]:=whereX+l;
write(’ Hhecx ');posis[5]::%hereX+1;
write(' Valh 'Y;posis[6]: =whereX+1;
write(’ wvalgsp ’');posis[7]:=whereX+1;
writeln;

for i:=1 to 80 do
write('_");
writeln;
For I:=1 to Nbtnd do
Begin
Write(I);gotoXY(posis[1],whereY);
For K:=1 to 3 do
begin
Read (xxnf{K1);
gotoXY(posis[K+1],whereY);
end;
Read(Hhex ) ; gotoXY(pozsis[5H],WhereY);
Read(Valh);gotoXY(posis[6],WhereY),

Read(valgsp);gotoXY(posis[7],whereY);
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Write(CQrg,coord);
writeln;
If T MOD 18 =0 Then
Begin
Clrser;
Writeln(’Noeud nx ,Coordonnee Hhex Valh');
End,;
End;
Writeln;Writeln;
Writeln(’SAISIE DE COORDONNEES TERMINEE’);
Writeln(’Entrer o(ui pour le controle ,n{on pour sortir ’);
Readlin({Lettre)
While (Lettre<>’N’) and (Lettre<>’n’) and (Lettre<>’0?) and (Lettre<>’0’) ¢
Begin
Write(’Lettre invalide entrer une autre ’);
Readln(Lettre};
End;
If (Lettre='0’) or (Lettrez'¢’) Then
Begin
Clrscr;
Writeln(’Noeud nx Coordonnees Hhex Valh’);
for 1I:=1 to nbtnd do
Begin
SEEK(corg,i-1);
Read(Corg,coord);
Write(I:a,’ ( ’);
For K:=z1 to 3 do

Begin
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Write(xxn[K]:5:3);
If K<3 Then Write(™ , '};
End;
Write(’ ) ’);Write(Hhex,’ ',valh:5:3," *,valasp),
Write(’ Mod ( ’);
For K:=1 to 3 do
Begin

Read (Xn{K]);

If K<3 Then Write(’ , ’);
End,
Write(’ ) ’);Read(Hhex) ;write(” ")
Read(Valh);write(’ )

read(valasp); Writeln;
SEEK(corg,i-1);
Write(Corg,Coordj;
If T MOD 18 =0 Then
Begin
Clrscr;
Writeln(’ Noeud nx Coordonnse Hhex Valh’);
End;
End;
End;
Writeln;Writeln;
Writeln('CONTROLE TERMINE’);
End; Flush{(Corg);Close(Corg);
End;
BEGIN

Case optionl of
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1: bhegin
SATSIES;
SATSIEL;
SAISIEZ;,
end;
2: begin
Case options of
21:5AISIES;
22:5AISIRT;
23:SAISIEZ;
end; ;
end,

end;

END;
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