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Lt { F 02 o R0D WpSS!OLt W
H!)(5p ,R 0(4!RSWR ,R0 WK5DR0 ,7RSD5(R0OLM
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SYMBOLE
FORTRAN

SYMBOLE
8EXVG=LÜ1V tVMA=LI“LTH

Hp)}5R ,R 0RWD2pS0 np52<pSDK3R0 
(D!,2(R0O

L♦

H!)(5p ,R 3K 0RWD2pS (D!,2(ROLP8

J = 0 si pas d'autres coursiers à 
étudier.
r w J 02 ,7K!D5R0 Wp!502R50 ~ (D!,2R5O

r

Mp))R ,R0 ”p5WR0 BR5D2WK3R0 5R0NRW«
D2BR)RSD Np!5 3R0 4!KD5R )p,R0 ,R 
WnK5$R)RSD 1, 2, 3, lO

SW1
£Wa SW2
ew3 SW3
EW4 SW4

=(KWD2pS !S2DK25R BR5D2WK3R ,KS0 3K 
”pS,KD2pS ~ 37RoD5()2D( KBK3O

I=FQN 75

=(KWD2pS !S2DK25R BR5D2WK3R ,KS0 3K 
”pS,KD2pS ~ 37RoD5()2D( K)pSDO

N7 75 I=.

ApSD5K2SDR ,!R K!o 0p!09N5R002pS0 ~ 
37RoD5()2D( KBK3O

» I1FN 71

ApSD5K2SDR ,!R K!o 0p!09N5R002pS0 ~ 
37RoD5()2D( K)pSDO

N7 7! I1.

=(KWD2pS !S2DK25R BR5D2WK3R DpDK3R ~ 
F7RoD5()2D( KBK3O

2 I6FNF B

=(KWD2pS !S2DK25R BR5D2WK3R DpDK3R n 
37RoD5()2D( K)pSDO

N7 7B I6.

I5R002pS ,!R ~ 3K Np!00(R RD K! Np2,0 
,R0 0(,2)RSD0 0!5 3R NK5R)RSD K)pSDO

2 IMLNF 0

I5R002pS ,!R ~ 3K Np!00(R RD K! Np2,0 
,R0 0(,2)RSD0 0!5 3R NK5R)RSD KBK3O

N 7 7 0 IM .

I5R002pS Sp5)K3R K! NK5R)RSD K)pSDO2 IHFN mS

N7 7S I5R002pS Sp5)K3R K! NK5R)RSD KBK3OIH.

ApSD5K2SDR ,KS0 3R }(DpS 3R 3pS$ ,! 
NK5R)RSD K)pSDO

N72 ILL

ApSD5K2SDR ,KS0 3R }(DpS 3R 3pS$ ,! 
NK5R)RSD KBK3O

ï£QY 8!o 0e)}p3R0 ”p5D5KSi pS K"p!DR5K Fi .i z p! l 0R3pS 4!R 3R0 WpS«
D5K2SDR0 0pSD WK3W!3(R0 Np!5 3R )p,R Fi .i z p! lO

N7 72 IL.
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SYMBOLE
ALGEBRIQUE

SYMBOLE
FORTRAN DESCRIPTION

Mp))R ,R0 ”p5WR0 np52<pSDK3R0 5R0NRW«
D2BR)RSD Np!5 3R0 4!KD5R )p,R0 ,R 
WnK5$R)RSD Fi .i zi lO

EFi SF1
LFa SF2
EF3 SF3
EF4 SF4

EMi ,EMa ,HMi 
EMs j EMa y EMg
EMs^EMs ^EMs 
EM4,EM4,EM4

Mp))R ,R0 )p)RSD0 DpDK!oi Np02D2”0 RD 
S($KD2”0 5R0NRWD2BR)RSD Np!5 3R0 4!KD5R 
)p,R0 ,R WnK5$R)RSD Fi .i zi lO

SML,SMLP,SMLN 

SM2, SM2P, SM2N 

SM3,SM3P,SM3N 

SM4,SM4P, SM4N

B x A B 63 et C x à C 50 sont repré­

sentées dans le programme par les symboles fortran Al h A40 , B1 à B63

Les variables auxiliaires Ai à A 4 0 >

et Cl h C50 .



AnKN2D5R .

8H8EMMV t71H AT1=MLV= tV tV6V=MTL=



8H8EMMV t71H AT1=MLV= tV tV6V=MTL=

.OF XVHV=8EL“VM

.OFOF 9 ApSBRSD2pS ,R 02$SRO

9 ER0 ”p5WR0 0pSD Np02D2BR0 ,R nK!D RS nK0 RD ,7K)pSD RS

KBK3O

9 ER0 )p)RSD0 0DK}2320KSD0 0pSD Np02D2”0 RD 3R0 )p)RSD0

5RSBR50KSD0 0pSD S($KD2”0O

.OFO. Pp,R0 ,R WnK5$R)RSD0

Pp,R F+ 5(0R5Bp25 N3R2S ïn . Y Np!00(R ,R0 $3KWR0 4!2 07KNN324!R 0!5*

3R0 BKSSR0 ~ n . 9 FO 

5(0R5Bp25 n• * Np!00(R ,R0 $3KWR0 ~ n 

5(0R5Bp25 N3R2S * 0RWp!00R0 020)24!R0 ïn. Y O

9 FOPp,R .+ 0

Pp,R z+

5(0R5Bp25 B2,R * 0RWp!00R0 020)24!R0 ,7KBK3 RS K)pSDOPp,R 8+

AR 4!2 WpSWR5SR 3R Wp!502R5+

Pp,R z Pp,R lPp,R .AnK5$R0 Pp,R F

AnK5$R0 BR5D2WK3R0

G(DpS ïNp2,0Y Z Z Z Z

Z Z62,R0 Z Z

Z Z ZVK! 5R)N3O B2,R

ZZVK! K!9,R00!0 ,R n •

ZZVK! K)pSD Z

Z Z ZVK! KBK3

Fl



FC

Pp,R z Pp,R lPp,R F Pp,R .AnK5$R0

AnK5$R0 BR5D2WK3R0 
ï0!2DRY

MR,2)RSD0 ï023DY Z ”KW!3DKD2”ZZ

Up5WR0 KWW(3(5K}3R0 ZZ Z Z

Up5WR BR5D2WK3R Z Z Z Z

Mp!09N5R002pS Z Z Z

AnK5$R0 np52<pSDK3R0

I5R002pS ne,5OK)pSD Z Z Z

I5R002pS ne,5OKBK3 Z ZZ

Ip!00(R ,R0 0(,2)RSD0 
ï023DY

”KW!3DKD2”Z Z Z

Up5WR0 np52<pSDK3R0 Z Z Z Z

X3KWR Z Z

AnK5$R0 020)24!R0

G(DpS Z Z

62,R0 Z Z

VK! 5R)N3O B2,R0 Z

Ip!00(R ,R 37RK! Z

Up5WR KWW(3(5K}3R Z Z

2.1.3 Sous-nression

6p2W2 3R ,2K$5K))R ,R 0p!09N5R002pS K,pND(i 

32$SR ,R0 ,5K2S0i 3K 0p!09N5R002pS ,2)2S!R ,R • ,R 3K ,2””(5RSWR ,R0 

0p!09N5R002pS0 K)pSD RD KBK3O

TS SpDR5K 4!7~ 3K
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AVALAMONT —* X

xg 1
h4w2

h2W2

j(h2-h4)v/2
/
/ avec drains
/

1^
sans drains

KoR ,R0 ,5K2S0

.OFOl Ip!00(R ,R0 0R,2)RSD0

ï=(”O A5RK$R5 KS, r!0D2S WnKNO F-i NO z.-9z.•Y

ï3 9 02S üY K { -9 9 9 9 9 9 - {ïF * 02S kY
j=8 { WpR””2W2RSD ,R Np!00(R ,R =KS\2SRO

EK Np!00(R K! N2R, ,! }K55K$R R0D ,pSS(R NK5 N { ^ nz 80rS s

La poussée totale est égale P =l/2w ha 2a ohw (poids déjaugé) =SS s

w3 - w8 (1 - k).

NOTE: pour le mode 4.

TS SR WpS02,b5R NK0 3K }!D(R ,R0 0(,2)RSD0i 

)’)R $RS5R ,R 5K20pSSR)RSD 4!2 Sp!0 ”K2D S($32$R5 3K }!D(R K! N2R,

TS KNN324!R 3R

,7!S )!5 ,R 0p!DbSR)RSDO

tR N3!0i pS NR!D WpS02,(5R5 4!R 3R WnK5$R)RSD 3R N3!0 W52D24!R 

K!5K 32R!i KBRW !SR 0RWp!00R 020)24!R ,7KBK3 RS K)pSDi 3p504!R 3R 5(0R5«

Bp25 R0D B2,R b 3KO ”2S ,R 3K WpS0D5!WD2pSO



F-

.OFOC 8WD2pS ,R 3K )K00R ,7RK! ,!R K!o 0RWp!00R0 020)24!R0

TS pNDR Np!5 !SR 5(NK5D2D2pS NK5K}p324!R ,R0 0!5N5R002pS0O

pe = Ce ocVfr/ (Ibs/pi2) 
r b

Pe = J a pe dy

mpe = (b-y) pe
h rb

Mpe = Ja (b-y) pe dy

b

axe de référence pour le 
calcul des moments.

n { N5p”pS,R!5 DpDK3R ,R FF RK!

TS WpS02,b5R 37R””RD RS K)pSD RD RS KBK3O

.0255 x 2000 Wvi3.G e 2h1 - .72 1000 T

M2 pS N5RS, “ { lwz 0RWO Wp))R N(52p,R ,R B2}5KD2pSi K3p50+

CF 3}wN2ÎX {

fR d .
d lJJJ JO-.

.OFOf X3KWR

TS pNDR Np!5 !SR Np!00(R !S2”p5)R 0!5 Dp!DR 3K 3K5$R!5 WpS02«

,(5(R ~ !S ï3Y N2R, 0p!0 3K 0!5”KWR ,R 37RK!O
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2.2 FORMULES GÉNÉRALES

ITEM CHARGES BRAS DE LEVIER

Charges verticales

Béton C^3 Mx/P

Résultats du sous-programme EVA
I P

A Lc ( h5 -z)2 w,xc 

2h5
Béton yc + (h8-2) xc2

3h5

Vide -k, V,*,3 yc - ai

Vide - 2 - k2V2w,4 yc "a2

Eau remplissant vide - I + ^3^3 w25 yc ~a3

Eau remplissant vide-2 + k4V4 w26 yc "a4

xv
xv(h2 -h8) w2 LcEau au-dessus de h7 yc 28

h2>h58 Eau amont □
XC ( h5~Z 
2 h5

(h2 h5)(h5 -z)xc yc +w2

h2 < h5 ; O O

h2 > h59 Eau amont

2 (h5-z)W2Lc (hg-z)2 w
T h7“ C

yc + T xch5

h2 < hg

Le (h2-z)2 . (h5-z)„ |(h2_z)
yc +-(^-x*-3-hr *cw2 ^ xch5
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BRAS DE LEVIERCHARGESITEM

Wg-y- (h4-z)[xa(M)- xa( IO)j ^[xa(ll) -xa(IO)]Eau avalI 0

Sédiments (réservoir plein) h3<h5I I

0 O O

(h3-z)[ xc*cw3-w2 3h5h5

> h5

k)]LcW^
LC ^5-^)% 
“5--------ü----- xc

0 yc + xcxc

z)[w3-w2(l-k)]F Vc + 3 Xch5 h5

Sédiments(réservoir vide)I 2 h3< h5

0 O O

Lc (h3-z)2
(w3 + kw2)

OF >0 +xc xcc —h5

h3>h5

2h5 Xc
(h3-h5)(h5-z)0 (w3+ kw2)Lc yc4xch5

Lc (h5-z)2F (w3 + kw2) ~2 xch5

Force accélérable-1 (poids) k5FA| (1000)I 3 yc ~ as

Force accélérable-2(poids) k6FA2(IOOO)14 yc _a6

k7 Fv| (1000)Force verticale — I15 yc ~a7

k8 Fv2(IOOO)Force verticale —216 yc ~ae

+>'c](l'4-2)»2Lc »C + »c]Sous-pression [17



20

CHARGES BRAS DE LEVIERITEM

12-z)Sous-pression18 xc + yc2-4 3

(h5-z)-z) [0-8)4 + 2Vc]j[ Xg + Xcw2Lc ( h2_419 Sous-pression +
h5

4]Ia+ xc -

Charges Horizontales

Poussée hydrost. amont20 h2 > he

(h8~z)□ -w2Lc(h8-z)(h2 -h8)
2

(h8~z)A -»z-£ (h8-z)2 3

h2 < h8

□ O O

(h2~z)w2 ^ (h2-z)2

2-^(h4-z)2

A 3

(h4-z)
Poussée hydrost. aval21 + w 3

(h3~z)-i[ (l-k)](h3—z)2LccrPoussée silt (plein)22 w3-w2 3

(h3~z)-j(w3+ kw2)(h3-z)2 Lc orPoussée silt (vide)23 3

— k9 Fhi ( 1000)24 Force horizontale — I b?-2

25 ^10 ^H2 ^ 1000)Force horizontale— 2 bQ- z8

26 Glace -PgLc (looo) (h8 I z)
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BRAS DE LEVIERCHARGESITEM

Charges Sismiques

CLBéton - a My-aP27

(^)2w x 
h5 ' C

(h5-z)ABéton28 aLc 3

kl
( brz)ak, w, V,Vide - I29

k2
(b2-z)Vide -2 ak2w, V230 2(k2-4)

k3
(b3-z)Eau remplissant vide — I -ak3w2V331 2(k3-4)

k4
(b4-z)Eau remplissant vide-232 —a k4w2V4 2(k4-4)

Poussée de l'eau amont33 h2> h8

)
moment
-FMPE(h2, h2-h8, h2-z)*Lch2-z)* Lc-FPE(h 2 , h2 h8 ,

f

h2 < h8

-FPE(h 0 , h2-z) * Lc -FMPE(h2,0, h2-z)*• Lc2 ?

-FMPE(h4 ,0 , h4-z)★ LcPoussée de l'eau aval - FPE ( h4,0 , h4-z)* Lc34
f 1

k5
Force accélérable — I -ak5FA| (1000) (b5-z)35

2(k5-i )

k6Force accélérable — 2 ( b6 - z)- a k6 FA2( 1000)36
2(kg 2 ^
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BRAS DE LEVIERCHARGESITEM

+
Charges verticales s’appliquant pour £ M 4 et ZM4 calculées 
par rapport au pied amont de la sectionf

(hs-z) M[(',c+xc HBéton37 P h5

(h5-z)2A 2 x (h5~z)
T cBéton W|LC38 xc 2h5 h5

(h5-z) + aVide — I - k, w, V,39 xc ih5

(l's'2 )
-h a2Vide —240 k g w | V2

Poids des sédiments (vide) h3< h541
I

(h3-z)2
xc3 h5 C

^-{«3 + kw2) If
Lcxch5

i
h3 > h5

(h5-z)

2 h5

_ (h5-z) x
3 h5 Xc

(h3-h5)n i(w3 + kw2)( h5-z) Lcxc xch5

( 4- l )(h^z)2
(W3+ kw2) -2^- I

Lcxc

(h5-z )
k7 Fvl (1000) xc + a742 Force verticale—I

h5

(h5-z)
k8FV2 (lOOO) xc + a843 Force verticale — 2f h5

(h5-z)
k5FA1 ( 1000 )Force accélérable — I XC a544

h5

(h5-z)
k6FA2 (1000)Force accélérable — 2 xc + a645

h5
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2.3 VARIABLES AUXILIAIRES

CONSTANTES DES MOMENTSCONSTANTES DES CHARGESITEM

i

Charges verticales1
Q=,Béton B, = MxA, = PI i

AgChg z)Lc(h5-r)2ABéton b2 =2 A2 = wl 3h52 h5

B3 = A2yc

b4 = A3(yc -Qi)3 Vide — I A3 = kl Vl wl

B5 = A4(yc-a2)Vide - 24 A4 = ~k2V2 wl

B6 =As( yc_a3)Eau remplissant vide — I A5 = k3V3w25
!

B7=A6 (yc-a4)Eau remplissant vide —2 Ae = k4V4W26
C )

Eau au-dessus de h7 h2 > h88

I

= A7(yc--T)A7 = Xv(h2-h8) Lcw2 B 8

h2 < h8 Ay - O

□8 Eau amont h2 > h5

(h5-z)w2LC (h 2 hgHhg z)Ad = B9 = A88 h5 2 h5

Bio= As yc

h2 < hg

A8 = O = OBg = O , B 10
(
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CONSTANTES DES MOMENTSCONSTANTES DES CHARGESITEM

P h2>h5Eau amont9

LC (h5-z)2 (h5-z)
B11 = AgAg = ^z~2~ h5 h5

Bi2 = A9yc

h2< h5

3(h5-z)-(h2-z)A - w L‘ (h^z)2 
As W2“F~h7“ ■]b„ = a9[ 3h5

BI2 = A9yC

LC b.î^KOO-XoOo)]( h4-z)[xa(ll)-xa(l0)]Eau aval aio = w2 210

Sédiments(reservoir plein) h3< h5I I

0 aMB = 0 B = 014 B

B = 0I 5 B

3( h5-z)-(h3-z)AIIC =[w3~w2(| k)] 2h5 Z^2F [BI4C =AIIC 3h5

BI5C = AIIC Vc

h3 > h5

1 l (h5-z )l~c( ^3~ ^3) ( ^5 z )B AIIB=[w3-W2(l-k)] B I4B =AIIB 2h5h8

BI5B ^IIBVc

Lc (h5-z)2 2 (hs~z)F aiic = [w3- w2(l-k)] ~Y BI4c = A lie 3 h5h5

B I5C =AIICyc
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CONSTANTES DES CHARGES CONSTANTES DES MOMENTSITEM

A11 =A MB + AIIC B|4 = ^|4B ®l4c

B|5 = B|5B B|5C

Sédiments (réservoir vide)12 BI7Bh3< h5 = O

□ Al2 B = 0 B 16 B = 0

3(h5-z)—(h3~ z )Lc7 [ ](h3-z)2= (w3 + kw2) B|6C = AI2cA12C 2/ 2h5 3h5

B17 C = AI2cVc

h3 > h5
\

( h5- z)*~C^3 2 )□ = (w3 + kw2) B I6B = AI2BA I2B 2h5h5

B17 B = Al2Byc

L-c (h5-z)2 2 (h5~z)V = (w3 + kw2)-2AI2C B|6C = Ah5 12c 3 h5

BI7c = Al2cyc

AI2 = A I2B + A I2C B16 = B + B16 B I6C

B|7 =®I7B |7C

Force occélérable — I = k5FAI ( 1000) = Ai3(yc~ a5^13 A B ie13

Force accéle'rable — 2 Ai4 = k6FA2(l000) =Ai4(yc -a6)14 B19

= k7Fvl (IOOO) =Ai5(yc -a7 )15 Force verticale — I A B2015

AI6 = kg Fy2( IOOO) = Al6(yc a8^16 Force verticale - 2 B 21



CONSTANTES DES CHARGES CONSTANTES DES MOMENTSITEM

(h5-z) (h5-z)A 17AI7= -w2LC^h4-z)17 Sous-pression [ J B22 = ~2~h5

AI8 (h5-z^ A 172Lc(h4-z)ycaI8 = B23= 2 + “T yc— w
h5

A 18
b24 = — yc

(h5~z ) (h 5~ z)w2LC
B25 = TA|9 h5(h2.4-z )Sous - pression18 AI9 = 2 h5

+ f AiSÏCw2LC = | A20(h -z) ycA20= 2 B262-4 h5

= |-A2oyc

A 21 ( ^5~ z)

B27

(S-|)(h5-Z) 
; 2 h5Sous- pression ^ 2LC^h2-419 igA2I =W B 28= —3 h5

^(2yc-xg)+A-^(^iI2LC^h2-4A22 = W B29 =

AR -—22 B30_—3"" (2yc xg)

Charges Horizontales

20 Pression hydrost. amont h2 > h8

D =a25(^ iA23= ~w2Lc(h8-zHh2'h8) B31

032' fl24 3
^Mhs-z)2A A24 = -W2

h2 < he

□ A23= 0 B3I = 0

(h2-z)LcA A24 = - w2 ^ (hg-2) B32 = A 24 3
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CONSTANTES DES MOMENTSITEM CONSTANTES DES CHARGES

(h4~ z)w2Lc (h4-z)2 B33 = A25 3Pression hydrost. aval A25 = 221

„ _ A (h3-z)
®34 " A26 3-i-[w5-w2(l-k)](h5-z)2Lc<rPoussée silt (plein)22 A26 =r

(h3"z)
35=A27-^—-y(w3 + kw2)(h3-z)2 LccrPoussée silt (vide)23 a27= B

- A 28 (b ? Z )A28 = _k9FH| ( IOOO) B3624 Force horizontale — I

B37" A29^8*z ^A 29 = ~k|0FH2( 1000)Force horizontale — 225

a3o= - pg lc(iooo) -A30^ ^2 ^ z ^26 Glace B38

Charges Sismiques

Béton27 A3i = -ap B39 = - a My

(h5-z)
Béton28 A32 = a A2 B40 = A32 3

A33 kl (b,-z)29 Vide -I A 33 = aA3 B41 " 2( k, - g )

A34k2
(b2-z)30 Vide - 2 A34 - a A4 B42 = 2( k2--^ ) 

A35 k3 (b3-z)Eau remplissant vide-l A35 = _ a A531 B43 = 2(k32 ^

A36 k4 (b4-z)32 Eau remplissant vide—2 A36 = - aA6 644 =
2(k4" 2)

Poussée de l'eau amont h2 2h833I
A37= - FPE (h 2 I ^2-^8 )^2-z^^^“C B45 = -FMPE(h2 ,h2-h8l h2-z)^Lc

h2 < he

A37 = - FPE(h2 j 0 , h2 z) Lc 45 = -FMPE(h2,0 , h2-z) *LCB
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rM“GLE“LVG tVG r7E1HVG rM“GLE“LVG tVG AMAV“LGITEM

A38=-FPE(h O , h4-z) * LcPoussée de l'eau aval = -FMPE(h4,0 ,h4-z) * Lc34 ®464 J

Force accéleVable — I = A39(bs-z)35 A39= aA|3 B47

= A40 (b6-z)Force accélérable - 2 A4o = -a a!436 B 48

+
Charges verticales s'appliquant pour £M4 et £M4 calculées 
par rapport au pied amont de la section

(b5'z)CiBéton37 Al B = A49 A I h5

B = A,yc - Mx49B

(hs-z)2Béton38 a2 B50 = 3^2 = 2B2
h5

(h5-z)
Vide - I39 A3 B51 _ A3 h5

B52 - A3 al

Vide - 240 A4 B53 = A4

B54-A4a2

h3 “ h5Silt - poids (vide)41

E A I2B B = 0558

(h3-z)F A 12AI2C B 55C “ 3 h5
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rM“GLE“LVG tVG AMAV“LGrM“GLE“LVG tVG r7E1HVGITEM

h3 > h5

(h5-z)A12 8B B55B“ 2AI2B = B I6Bh5

AI2C ^5 z ^ _ B I6CA B 2I2C 55C - 3 h5

+ BI2B + AI2C b55 = BAI2 ” A 55B 55C

(h5-z)
42 Force verticale — I A 56 = AI5B15 h5

B57 = Al5a7

Force verticale — 243 A 16

B59 = Al6a8

(h5- z)
Force accelerable — I44 A B60 - Al313 h5

B6I _ Al3a5

(h5-z)
Force accelerable— 245 A B62 = A|4 h514

63 “ Al4a6B
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2.4 FORMULES DES CHARGES ET DES MOMENTS

MOMENTSCHARGESITEM

Charges Verticales

Béton Qa BA,I I

A BgXç "H B3xcBéton2 A2xc

Vide — I A3 B3 4

Vide A4 b54 — 2

Eau remplissant vide— I A5 b65

Eau remplissant vide — 2 b7a66

Eau au-dessus de h BA77 88

□ B9xC2A8*c + B|0xc8 Eau amont

7 B|ixc B|2xcA9xc9 Eau amont

^1Eau aval A B|310 10

B|4xc2 + B|5XCSilt (réservoir plein) A i ixc

B16 Xc + B|7XCSilt (réservoir vide) A|2xcI 2

Force accélérable — I A B|8I 3 13

14 Force accélérable —2 A B|914

Force verticale — I A 02OI 5 18

Force verticale ----- 2 AI 6 B2,16

Bz2xC2I 7 Sous-pression [ A|7xc ^ A|8 + B23xc + B24
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CHARGESITEM MOMENTS

®25XC

2 ,
®28XC ®29XC ®30

Sous - pression ^I9XC ^20I 8 ®26XC ®27

Sous-pression ^2lxC ^2219

Charges Horizontales

A b3,2320 Pression hydrost. amont
A B 3224

Pression hydrost. aval A21 B3325

Poussée silt ( plein) A22 B3426

Poussée silt ( vide ) A23 B3527

Force horizontale — I24 A B3628

Force horizontale —2 A B3725 29

Glace26 A B 3830

Charges Sismiques

Q*Béton27 A B3931

ABéton28 A32xC B40xC

29 Vide - I A B4133

30 Vide — 2 A B4234

31 Eau remplissant vide — I A B4335

32 Eau remplissant vide —2 A B4436

Poussée de l’eau amont33 A B4537
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CHARGESITEM MOMENTS

Poussée de l'eau aval A B4634 38

Force accéléra ble — I A B4735 39

Force accélérable — 2 A B4836 40

+
Charges verticales s'appliquant pour £M4 et £ M 4 calculées 
par rapport au pied amont de la section

Béton Oh37 A. B49AxC ''' B49 b

Béton A Bsoxc38 A2xC

Vide Bsixc '+' B52A3I39

Vide —240 A4 B53xc "H ®54

B55 xSilt - poids (vide ) AI2xC41

42 Force verticale — I A B56xC + B5715

Force verticale — 243 A B58xc + B5916

Force accélérable — I44 A B60xC + B6,13

Force accélérable — 245 A B62xC BgS14
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8=6 VMIELNM“G tVG KM1rVG VL tVG AMAV“LG

A5RD () S,XDS25BS 3WDBp en4! P 35}XX,D RDX FW?-DX l}B X9?33WBl}D X}S

les vannes à ha - 1

Ca x c + C8E Wx

2 Fi = C3

E M-i — Ca x C5 x Cg1 ' c c

E = C7 xc Cg Xc + Cg

x 2 + C + Ca aEMi I 1 xII c

+ poussée des glaces à h8 - 1Mode 2: réservoir à hg

“ Cl3 Xc + C14

= cl5
= C16xc2 +Cl7xc 

S Mg = ^19 + Cg q X
0 0

V A ? C $4 8 f$ P rFF O$

V KX

8 K4

.A? P r(0

P $?B

P r8r

A5RD 4) S,XDS25BS 3WDBp P XD-5}XXDX XBX•Bl}DX en?!

£ W3 = ^2 5 X^ + Cgg

” C27 Xc + Cgg

“ C2e Xc2 + C3 o X^ + C3! 

E M 3 = C3 g xc2 + C3 3 x^ + C3 4

E M 3 = C3 5 x 2 + C3 g x + C3 7
C/ c

E F3

EM3

+

A5RD z) S,XDS25BS 2BRD P XD-5}XXDX XBX•Bl}DX R9?2?W Dp ?•5po

8 Kz C r40 O- P r?F



34

£ F4 ~ C4o xc

£ M4 = C42 xc2 C43 xc + C44

xa + C46 xC 40 G

£ M4 = X^ + ^40 XG

+ C41

£ M4 + = C45 C47+

+ c50c

Les coefficients C-! à Cbq sont donnés par les expressions suivantes:

A 2 + Ag + Ag + An + A1? + A19 + A 21Ca ~

10 + A 13 + A14Aj + A 3 + A4 + As + A6 + A7 + AQb =

+ Ais + A ! 6 + A 10 ^ Ago ^ A 23

+ A 29 + AaoA 33 + A 34 + A 25 + A 86 + A geC3

+ B+ B 14 + B22+ 635c4 B s + B 9 + B11= 28

C 7 + c 1 0

26 + B 29io + B xa + 25^5 + B33 + BCb B3 + B

C 8 + c ! 1

+ B l9 + B SoBi + B4 + Bs + B6 + 87 + B 8 + Bxs + BieC6 ~

+ B30 + 63^ + B32 + B33 + 634 + B36+ B 21 + B 24 + 637

+ B37 + Bse

B 9 + B x 2

C? B2 + Bb+ Bn + B X4=

C8 B3 + B10 + B13 + B15

Gg + 6x3+ Bxs + BigB x + B4 + B5 + B6 + B7 + Be

++ + +
+ I4 B 2x Is B36+ le B37+ 13 B go

C B 22 + B 26 + B 2810

c B 23 + B 26 + B 2911

30 + B 3x + B32 + B33 + B34C B + B34 + B 37“T1 2

+ I3 B20 + I4 B 2x I 5 B33 + X 6 B 3 7 + B 33
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C Cl Cia à. C24 sont identiques à13

C s Ci à CiCi 4 avec h2 = h8a

C 3Cl B

Cl 6 C19 + C 22

Cl 7 C ao + C 2a

C C 31 + C a418

Cl 9 c7

Cao C 8

Cai C9

C22 C 10

Cas C il

C C34 12

ClCas

c 2Cas zr

ACa? i= 33

P EXB P E44 P E?z P 80r P E 4 F P E4U P EFF P E?T P 8M“C 3 - A 3 oCas

Cag C 4

C30 C5 + B 4q=:

Ce - B 3e+ Bgg + B41+ B42 + B43+ B44+ B46 + B4g+ B47 + B48C31

C 7Csa

C33 C e

C 9C3 4

C3 B C 10

Cae C11 + B4q

C i2 - 833 + 639 + B4i + B42 + B 43 + B44 + B 4 5 + B 48 + B47 + B48C3 7 =

Cas A a=r
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c3e = Ax + A3 + A4 + Aia + Aj4 + A is + Aje

~ A 3 sC40

C EFD P EGF J E4W J E44 J E4z J E 4F J E z541

C4g B2

C43 = B 3 - B 40

20 + Bg! + B36 + B37C Bi + B4 + Bb + B 1 a + B jg + B=44

- B 39 641- B42 - B47 - 648

C4B B 5 0
+ +

+ J 3 B ge + J4 B 58 + B 60 + B 6BC46 = B 49 A + B 5X + B 53

+ J5 Bse-*" Je B37 + Bga
+ +

C47 = B + B 52 + B 54 + J3 B 57 + J4 B 59 B 61B 49

0.C48

C49 = B 40 + J3 B 56 + J4 B 58

J5 B36 + Je B37 + J3 B57 + J4 B59+ B3g + B4J + B42 + B47 + B48r CM“

GB W9}oBWBX?oD}S RDXBSD -5pXBR,SDS W9?-oB5p RDX XDRB•DpoX R?pX WD“5oD)

•5RD 4 eS,XDS25BS 2BRD Do XD-5}XXD XBX•Bl}D!Ü BW RD2S? ?—5}oDS

h C àh C h C 42 ? B1738 f A a7 41 > B x 6dans le programme : A1S

C 43 et B 55 à.C 45 •
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8=+ KErLVI1G tV GVrI1NLV rM“L1V ZV 1V“”V1GVAV“L

ZD ~?-oD}S RD X,-}SBo, -5poSD WD SDp2DSXD•Dpo ,o?po WD S?335So

R} •5•Dpo Xo?"BWBX?po Do R} •5•Dpo SDp2DSX?poÜ 5p ? ?W5SX 35}S WDX

l}?oSD •5RDX RD -n?SFD•Dpo

E Mx + 

E M i
X FSF S 1 =

EMg +

EM2“
> X FSF S 2 =

EM3 + 

E M3
F S 3 = > X FS

em4 + 
EM4“

X F SF S 4 =

ZD ~?-oD}S RD X,-}SBo, •BpB•}• RD2S? ’oSD X}3,SBD}S b fKGi 

R?pX WD -?X -5poS?BSDÜ }p •DXX?FD DXo B•3SB•,=

8=U 1VGNGLE“rV EI HZNGGVAV“L

Z? S,XBXo?p-D ?} FWBXXD•Dpo Dp p,FWBFD?po WD -BX?BWWD•Dpo

35}S WDX l}?oSD •5RDX RD -n?SFD•Dpo X9,-SBo RD W? ~?«5p X}B2?poD)

E Fj 
E Wi

E Fs 
2 W2

< X R G BR G1 =

< XRGBR G 2 =

2 F3RG3 = < XRGB
E W3

EF* 
E W4

< XRGBRG4 =

ZD 3W}X FS?pR S?335So RD2S? ’oSD Bp~,SBD}S ï f1HY 5} f1 Hi 

R?pX WD -?X -5poS?BSDÜ }p •DXX?FD DXo B•3SB•,=
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8=0 KErLVI1 tV GVrI1NLV rM“L1V ZV HZNGGVAV“L

ZD ~?-oD}S RD X,-}SBo, -5poSD WD FWBXXD•DpoÜ -BX?BWWD•Dpo

Bp-W}XÜ DXo DO3SB•, 3?S W? ~5S•}WD)

eVK f r~! P eE f r}!
1rK C

V K

5*B r~ ) -5D~~B-BDpo RD ~SB-oB5p BpoDSpD ,F?WD ï r KY 5} rK

E ) ?BSD RD W? "?XD

r$ ) -5poS?BpoD RD -BX?BWWD•Dpo X,-}SBo?BSD R} ",o5pÜ ,F?WD ?} 

-Bpl}Bb•D RD W? S,XBXo?p-D Dp -5•3SDXXB5p e{=8 ~9-! =



rn?3BoSD 4

tM““VVG ^MI1 ZV ^1MH1EAAV tV”V1GMN1



tM““VVG ^MI1 ZV ^1MH1EAAV tV”V1GMN1

3.1 ”EZVI1G “IAV1NMIVG tVG tM““VVG

IpBo,X) 3B=Do N"=ï •5BpX R9BpRB-?oB5p -5poS?BSD=“MLV NA^M1LE“LV)

ZDX R5pp,DX X}B2?poDX X5po ?}o5•?oBl}D•Dpo ,F?WDX ?}O 2?WD}SX

3?S R,~?}o XB 5p 5•Do RD WDX BpX-SBSD 5} XB 5p BpX-SBo {={

”?WD}SX 3?S R,~?}o

(z6= W"\3B=-}=

+8=6 W"\3B=-}=

8=\4= 35}S W? "?XD XD}WD•Dpo e' C {!

t5pp,DX

K(

K8

1VtG^=

(=6f K G =

=U{f 1 H Y =

f1 H = =U{

=+6r KY =

=+6r K =

o5ppD\3B=-?=({{=r ^M1 =

4=8 tVGr1N^LNM“ tV ZE KM1AV tI rMI1GNV1
”?ppDX

GL

^SBp-B3?WDX

RB•DpXB5pX h2

du coursier
h8

Ô

• ^
6.tsilt / bi

h5 h3 -Û K£>. 6

1/ • ^• »

& Ligne des drains
g

xc

40
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J ~5S•D 3S,-?W-}W,D
J 35}S DpoSDS WDX R5pp,DX)

J RB2BXDS W? W5pF}D}S <r 3?S ({
J •DX}SDS W? n?}oD}S RDX (( 35BpoX 

-5SSDX35pR?poX ?}O WB•BoDX RDX 

({ h5pDX ?BpXB R,oDS•Bp,DX=
S5r”:

♦ X~S♦ < Bp;; ♦; < nJ;J ♦ {{; ♦ M! I;J ♦ M♦
<EeNN!2

I
<r

3.3 CARTES DE DONNEES

TITRE

I FORTRAN STATEMENT lOCNÎir,CATIONSTATEMENT

NUMBER

0 o' i; 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 u' 0 0 o'0 0 Q 0 0 11 11 0 0 0 0 0 0 II U 91 ü 0 II C 0 ü 0 0 0 0 0 0 0 0 t 0 û G 0 0 G Q C 0 o'ÔTollÜO 0 0 0 0 0 0 0 G
ÏJ 14 h II ?? J! '» 13I 6 9 ifl 11 12 13 14 15 IG il II 19 II il 22 23 24 25 2G 21 21 29 JP 31 32 j3 34 35 3b 32 3! 39 <3 41 42 43 44 4j 41 41 U 49 52 51 5’ 53 54 55 5i 52 51 53 »: I! 12 13 Ü 55 G* I 14 i? ’2 71 52! | 2 3 4 S S

01 YC. VA <1). YA<2). YA<3>. YA<4>. YA<5). 12

!
F 5 R TRA' S TX CE V’EF 'STATEMENT ■OENT.f:CAT CN

SNUMBER

olo 0 0 0 3 ü 0 II ü 0 ü 0 " 0 I) 0 0 0 0 0
24 25 28 21 21 29 3P 31 32 33 31 35 35 37 32 39

0 0 o n o o o o ooooooo U 0 0 Ù 0 0 G 0 0 0 0 0 0 G 0 0 [1 G 0 (i 0 0 8 G 0 0 0 6 6 0 Ü 0 0 0 0 0
I { 2 3 4 5 6 I 2 9 10 11 12 13 14 15 IG I? I! 19 20 21 22 23 4J 4! 42 43 44 45 41 4] - 4! 58 51 52 53 54 55 :î ’’ 51 59 là 6: 42 G3 54 *5 lï i u ü ?» Il >2 11 14 ?5 IG 71 II »! I?

N ' C p5•"SD RD XD-oB5pX n5SBh5po?WDX 

ï ,o}RBDS e•Bp= C (Ü •?O= C+!
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YA\6). YA<7). YA<8). YA<9). Y A ■' 10 >. YA ' 11 ).02,
r I•v S'

F ^R’-RAf '3 T ATE YIEN "f ijiH-. r Ci ■ 2utMCNT

NUMBER

Q 0 0 Ô 0 0 0 ' Ü II 0 M U GFo 0 G Ü 0900000 0 0 D 0 0 0 0 0 0 0 0 C 0 9 0 6 09 009000 0990000 9000000 000 0000 0
l J 2 Î < 5 ! i 9 10 1112 13 14 \À\i U 10 19 20 21 22 2924 25 20 21 20 23 31) 2W2 33 34 35 30 31 3! J4ü i! 42 43 44 45 4S 4^4} 40 51 51 52 53 54 5i|5i 51 50 SO H E! 02 OU» (5 U i> U H 1Ù 11 17 13 14 15 >0 11 11 50 II6

H3. H4. H5. ^V.03 H2. HS.

c !rOMMEs:

FORTRAN STATE VIENTSTATEMENT •CENTT CATiCM

NUMBER

Fo o'o o o 0 ) 0 U 0 ~0 0 0 0 0 0 0 0 0 ô
I T 4 NN (8 (4 (z (6 W" NN (0 (T 8{ 8( 88 8z

0 0 0 0 0 0 0 0 0 oil 0 0 0 0 00 0000000000000000
40 41 42 43 44 45 4S 4 42 40 53 51 52 53 54 55

Û 0 0 8 6 0 0 a 0
55 51 50 ti 01 02 SÏ04 05 01 II 00 S! lù II 12

J 0 0 0 6 0 0 0 0 6 0 0 0 0
1 ] 2 3 4 5 6 8z 86 8{ 8( 84 8T 4{ 8( 48 84 4z 46 44 4( 4{ 4B 13 14 15 10 II II :9 19

-1__1__1__i__

ID113. LC. PG.Wl. 142.04
y

c f CR
ICOMME Nt

FORTRAN TATE 1ENTi •JEN" r CATiG#STATEMENT

1NUMBER

0 0 0 0 0 0 0 " 0 ll 0 0 Ô 0 0 0 0 0 0 0 II 0 0 0 0 0 0 0 0 0 00!0 0 0 0 o i o g o o o c
10 II I! <1 14 IS 41 III II I) so si s; si si sslss si si SS U !' U ut< (S (i I! u i) is n II 11 II is IS I! is s n

{ { { {{{{{{ {{{{{{{ {{T{{{{{ - 5 5 5 5 5 5 5 D
( >W : N 6 NG NÏ NN NÏ (4 (( 11 BX3B NG GN (( WB 8! GM G:—Ï GG GN GG NG 4( GN GNt 96 I ID II 12 IS II IS

(It/pi. cu. )RDpXBo, R} ",o5pKB =

RDpXBo, RD W9D?} eW"\3B= D}=! 

RDpXBo, R} XBWo XD- eW"\3B= D}=!

K8 = SS

K? =

W5pF}D}S R} -5}SXBDS e3B=! 

35}XX,D RD FW?-D ewB3\3B= WBp=! 

( ef -5pp}!

LC.

PG. =

ID =
c

XC.04

C
FORTRAN STATEMENT •CENT TiCAHCNPU.irMi '•

NUMBER

o'u o o o ol o o ïi'o o o'o o ô o n oii oooo o'o o’o oo o'o ooo o o o o e o o o a o o o o i o o o o o o g0 0 0 0 0 0 0 IIu o n oTo o g o o e o o o
l|? 3 4 5 10 II 12 I] 14 Ibll'i i: 10 19 20 il 22 23*:I 25 25 21 28 29 20 il 32 3: 44 ’5 « 31 30 39 ^0 4| 4? 4i (4 45 46 •) H 49 50 51 5' 53 55 59 51 59 59 (1 11 12 93 (4 (5 19 9/ 99 93 ?| 11 12 ’3 14 15 11 Tl >0 ’• 116 1

Pour ID = 1
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IGREDSP.ALPHA. XG.PHI. EK.05
p

cVK’Mtl f.

ï FORT! ’ \N STATE 1EN f "jtuT:r cat .cmSTATEMENT

P;Nl'MBER

u'ü o'û li 0 Q 0 Ü 0 0 0 ü 0 F(I 0 ii U 0 (i 0 ô 0 0 0 0 0 0 0 o'o 0 0 0 0 0 0 0olo 0 0 0 . 0 U 0 0 0 0 0 U 0 0 Ü 0 0 0 O 0 0 U 0 0 0 0 0
B S Id 11 12 \i 14 ijis i; 18 13 28 ‘/I 22 2|24 25 2i 21 21 29 3P 21

0 0 f) 0 0 Û U (I
32 32 34 3i 3u 31 38 JsIt'J 41 42 43 44 45 4', 4/ 48 49 58 51 52 53 54 55 lï 5/ 58 5j (4 t il 8]|Mi85 U l> U M II II 12

0 0
l|2 3 4 5 îi II h H I! Il >9 13I8

?pFWD RD ~SB-oB5p BpoDSpD R} XBWo eDp RDFS,!^7N= C

~S?-oB5p RD 2BRD R?pX WD XBWoV#= C

S?335So RD W9?--,W,S?oB5p RD W? XD-5}XXD 
XBX•Bl}D X}S F

~S?-oB5p RD S,R}-oB5p RD X5}XJ3SDXXB5p ï W? 
WBFpD RDX RS?BpX

EZ^7E= J

1VtG^= C

RBXo?p-D RD W? ~?-D ?•5po 2DSoB-?WD ï W? 
WBFpD RDX RS?BpX -5•3o,D 35XBoB2D•Dpo R9?•5po 
Dp ?2?W eDp 3B=!

fH= C

( X9BW DOBXoD }pD WBFpD RD RS?BpX ?} pB2D?} 
,o}RB,

NH= C

M X9BW p9DOBXoD 3?X RD RS?BpX ?} pB2D?} ,o}RB,

r^M1=rK=f1HV= f1H= rKY=fK6=EVt

7 1HHAET= >
N

FOR' AN 'STATEMENT '•-£ NTT CST-ONSTATEMENT

NUMBER

ü ) 0 0 3 Ll -i { r{:{{ {{{{4{9 Vn ü it c ü o o o u û oooo'ülî 0 0 0 0 0 û 0 0 0 0 0 0 0 0 0 C 0 0 0 0 G
; )5 i» i: it ’9 io06000098 8 (! D 9 0 0 0 0ü

\\l 3 i 5 48 41 42 43 <4 <5 49 «4'* '4 53 51 52 53 54 ‘ÔMS 5' 5» 59 E2 i- U iS ü î.' U «i ’« UI .5 25 27 23 29 39 31 32 33 34 35 3Î 31 39 3i15 18 "i ?3 21 22 236 : « 9 0 M U !3 !4 Ij

~?-oD}S RD X,-}SBo, •BpB•}• -5poSD WD SDp2DSXD•Dpof KG= C

-5D~~B-BDpo RD ~SB-oB5p Xo?oBl}D X,-}SBo?BSD ï W? "?XDf1 HY=

f1H= C BR= 35}S o5}oD ?}oSD XD-oB5p

-5D~~B-BDpo RD ~SB-oB5p R?pX WD -?W-}W R} ~?-oD}S 
RD X,-}SBo, ?} FWBXXD•Dpo -BX?BWWD•Dpo Bp-W}X ï W? "?XD

r KY= C

BR= 35}S o5}oD ?}oSD XD-oB5p

-?3?-Bo, 35So?poD RD W? ~5pR?oB5p eo5ppD\3B= -?=!

rK= J

r ^ M1=
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FAS.FAI.V3. V4.VS.07 VI.
i

Cy Mr N T 5
VIENTFORTRAN S AT E ■JElfT r C.TlCSTATFMtNT 

NUMPFR

F:0 o o û|û|û| o|o o o û o o| o ü o olTof Toll o o o] TifloToT] To o o o o o
I j I I l i I 1 t 9 13 11 II 12 14 tsj j II IS 13 11 II 12 i :i IE 11 Zl 29 3t 21 22 11 M 19 11 11 II 1|<I >1 <2 I! <1 <9 <i <i

‘

0 Oil 0 0 0 0 0 000000000 0 0 0 0 0 0 0 000000000
il ii il it t; h 'i HIl II 99 5! 91 91 91 99 ii 91 91 91 K il 11 UK! il II 11 U U 19 11 II

volume des vides (pi. cu.)Vi,V2

25W}•D R9D?} SD•3WBXX?po SDX3D-oB2D•Dpo WDX 2BRDX 
( Do 8 e3B= -}=!

35BRX RD •?XXD ?--,W,S?WWD 3?S }p X,BX•D ewB3X! 
D=F= ,l}B3D•DpoÜ 2?ppDXÜ Do-=

V3,V4 =:

FAi,FA2 =

Ab.A5.A4.A3.AS.03 Al.
_ r fR 

V/ CCMMCNT I
FORTRAN STATE VIENT r.Cir cmSTATc!.*cMT

INUMBER

0 0 Ü 0 0 0 0 0 0 0 0 0 0 (
(T NN (8 (( NÏ B) (T (( NN (T 8T 8( 88 8 8Ï 8T 8T 8( 8( 8T (T 4

00009000: o o o o o o o
Il 19 91 il il il 91 il99 91 91 91 91 il 12 it (I «i 99 9) H U 11 11 11
0 C 0 0 0 0 U G 0 0 0 0 0 0 0 t 0TTo G o 0 0 0 0 0 0 0 0 0 0 I) 0 0 0 ü 0 0 0 0 0 0 II 0 000 0

il II li il ■: il i' *■I Jl 2 l 9 12 13 11 39 il 3! 1! l|ll II .1 11 « 19 14 11I ill 9

"S?X RD WD2BDS RDX 2BRDX ”‘= Do ”8JEBÜ E8

"S?X RD WD2BDS RDX 2BRDX ”4 Do ”zE4Ü Ez

"S?X RD WD2BDS RDX 35BRX FA1 Do KE8E XÜ EX

3?S S?335So ï W? ~?-D 2DSoB-?WD ?•5po 

-5•3o, 35XBoB2D•Dpo R9?•5po Dp ?2?W e3B=! 

3?X R9?}oSDX -5}SXBDSX ï ,o}RBDS: C M 6M

— \ { R9?}oSDX -5}SXBDSX ï ,o}RBDS
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El. E2. B3. B4. B5. M.09
rCT

\mS COVMCNt

FORTRAN STATE VIENT •0£«.nc*T ouSTATEMENT

NUMBER

0 0 110 ojojïTpr 1 0 0 0 0 0 0 0 0 C 0 0 0 Ô 0 0 Ü 0 0 0 0 0 0~0 O 0 0 0 0 0 0 0 0 O 0 IJ 0 11
I j 1 ! < SS I 1 S 0 III! I] It IS If I! II 19 la il 22 2121 2: if 22 2! 21 if 3 32 33 11 3S 3f 11 it l^tl II 12 11 II IS If I

0 0 0 0 0 0 0 0 0 C 0 G C 0 > B 000000000
il il sa si s; sa si ss

0 G 0 0 0 il L 0 
ss s'si si u il u iilti is k il u u >1 h n n n is :i i; n i u

"S?X RD WD2BDS RDX 2BRDX Do ”?GLEGV

"S?X RD WD2BDS RDX 2BRDX ”4 Do ”zB3, B4

bras de levier des poids FAI et FA2B5 ,Bs -

3?S S?335So ï W? XD-oB5p n5SBh5po?WD

h C M e3B=!

K78=K7(=ILN= K”8=({

7K 80rMr“
l FORTRAN ST AT E i s/l EN T •0£*lTlfiC*TiONSTATEMENT

SMUMncn

0 U "0 0 0 0 ü 0 0 0 0 0 0 0 0 0' 0 ü 0 0 0 0 0 0 0 0 0 0 0 B 0 0 0 0 S 0 0 0 0 0 0 0 0 0 0 n o 0 0üo o 0 0 Il 11 0 0 0 0 0000000 0 0000000 0
1 )! a 1 s n 11 is n i: il 's taIl 13 SI SI Si Si SI SS Si Si S3 S! Il II 12 11 (1 iS U II U 13 il 11 17NW NN NÏ (4 NN BX>Wo NN NG NN 8( 8( 88 8( 8( 84 86 8( 8( 84 44 8( 48 4( 4( ÏG 4( 48 4o zj( NN ♦U (( NN ♦6 WB 7(N N G

K”(ÜK”8 C ~5S-DX 2DSoB-?WDX -5•3o,DX 35XBoB2D•Dpo 

RD n?}o Dp "?X e"B3X!

K7(ÜK78 C ~5S-DX n5SBh5po?WDX -5•3o,DX 35XBoB2D•Dpo 

R9?•5po Dp ?2?W ewB3X!
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A7. A8. B7. B3.11

c rC’

!r.OMMCN :
FORTRAN OT ATE Vi ENT OEXTIF:C C'iSTAT." VEMT

NUMBER

û :0 a a o o 0 0 0 0 0 U 0 0 0 0 Ü 0 0 0 D 0 0 D im) 0 I ( 0 0 0 g 9 I Q 0 s 9 t 0 0 0 0 0 S09000000 000000000 0 0 000000
19 II I! 19 It IS

00000000
I I? 5 J S 

—1—1.

43 41 42 43 44 4$ 46 4/ 43 41 !4‘ II 57 53 54 5 5 55 51 56 55 61 61 12 13 (4 65 66 61 U 65 7! 71 72 >3 74 75 76 77 7| ’5 Mil 33 34 35 36 37 32 3!B 9 16 17 18 19 20 21 72 23 24 25 26 21 28 23 3" 31I6
i-i--il -i-i—i-

C "S?X RD WD2BDS RDX ~5S-DX 2DSoB-?WDX 3?S 

S?335So ï W? ~?-D 2DSoB-?WD ?•5po -5•3o, 

35XBoB2D•Dpo R9?•5po Dp ?2?W e3B=!

EUÜED

C "S?X RD WD2BDS RDX ~5S-DX n5SBh5po?WDXYü—YF

3?S S?335So ï W? XD-oB5p n5SBh5po?WD

= O (pi.)z

L3. L4.L2.Ll.12

C - c»
I

FORTRAN T AT EivIENÏ •OCNTif CATiC*iSTATEWENT

NUMBER

To- o o o'
I]! 3 i 5

:
ô nio o o o ooûo ooooo0 0 0 0 0 0 II 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G 0 0 0 0 0 0 0 00000000) 0 0 0 0 i)

10 11 12 13 14 15
0 0 U 0

73 14 75 76 77 1! 1 1042 49 50 51 5' 53 54 ii 5» 5) 5S 53 6! 6! 62 63 M 65 H i U H 73 71 124J ( <2 45 44 <5 46 <732 jj jj 35 37 38 :9IS 17 18 19 20 21 22 2|24 25 2G 27 28 29 3P 518 9£ 7

= hauteur des vides Vi , V2 (pi.)

= hauteur des volumes d'eau V3,V4 (pi.)

Li ,LS

L3, L4

voir note 2



z”

GD-oB5pX X}33W,•Dpo?BSDX)

^5}S -n?l}D XD-oB5pÜ 4 -?SoDX= 

(bSD XD-oB5p) -?SoDX (4Ü (zÜ (6 

8b•D XD-oB5p) -?SoDX (+Ü (UÜ (0

Do ?BpXB RD X}BoD 35}S WDX ?}oSDX XD-oB5pX=

13 Kl. K2. K3. K4. K5. K6.
f"' _ rCn
V/ C.'MMtNT i

!
FORiRAN TATE 1ENTSTATEMENT •CEHT.F CâTiC’*

NUMBER

oîdTo ü û 1 f! li 0 0 Ü U 0 OBI) 0 G 0 0 0 0 0 0 0 0 0 G 0 0 C 9 b ü 6 C 0 Q 0 0 OO 0 0 t 0
U >J 34 35 311 31 33 3! <0 41 42 43 14 45 46 47 48 49 53 51 57 53 54 55(55 51 51 5S 51 S! 62 6 3 64 6 5 6 6 6 7 6? ü 79 71 11

Û 0 Û t71HAT=76M766I ü ü ü u û 0 0 0 0 0 Ü U 0 0 0 0
13 74 75 76 7! 71 -9 891|2 3 4 5 6 7 8 9 3 11 12 13 M lajlï I? 18 19 20 2! 27 i: 24 7'j ?j 21 23 29 3P 31

C S?335So RDX 25W}•DX ”(Ü===”z XBo},X#BÜ===#z

?}JRDXX}X R} pB2D?} ,o}RB,

C S?335So RDX 35BRX KENÜ KE8 ?}JRDXX}X#6Ü#+

R} pB2D?} ,o}RB,

14 K 7. K8. K 9. Kl 0.
Z*' _ r c'1*
\j CgHMENj !

FOR' PAN f A T E i AENTSTATEMENT •OE NTTiCATiCK
•:NUMBER

TolTc 0 ü 0 0 0 0 ü 0 0 0 0 0 o' G oo h o ô o a o o oTo o o o o o 'o ; o o o o o o o a o o o o o o o o o o o o o o o o o o o o oa o 00000000
1|2 3 4 5 6 I B 9 10 II 12 i) 14 15 16 I? 13 19 21 22 23 24 25 2" 27 72 29 ^ 21 32 23 31 3- 32 3? 36 31 43 41 -2 43 44 45 45 47 E2 43 53 5! 5!' 53 64 55 56 51 56 51 60 6! 62 63 64 65 66 ü 63 53 73 7! 7? 71 74 75 76 K 71 '3 10

j----

F F.K?,...Kio = rapport des F. F.Vl' V2’ HI’ H2
XBo},X ?}JRDXX}X R} pB2D?} ,o}RB,
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IGXG. REDSP.A5 Z.

r~* _ .CR
COMMENT i

1 FORTR AP STATEMENT cSfcT.r cat c*«STATcMïNT

sNUMBER

û M 0 D 0 0 0 0 0 0 O >< 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 e 0 0 G Q 0 S & G 3 t
32 33 3< 35 35 32 3t 33 43 41 42 43 44 43 46 42 <3 49 6S SI S? S3 S4 55 SS SI SI 59 (I t! 17 Cl f4 IS K 6! U *3 il M 12

Û:Û 0 0 00 o o o o e i i i0 0 0 0 0 û 00 U 0 0 0 0 Ü 0 |j Ü ü G 0 U Ü 0
1 { 2 3 4 j n M 75 ?i 17 il t) H6 9 10 II 12 13 11 15 ü 17 18 19 20 21 22 ?3 24 25 2S 27 71 29 3? 315

'= C RBXo?p-D 2DSoB-?WD RD W? "?XD w W? XD-oB5p

n5SBh5po?WD ,o}RB,D e3B=!

f H= C RBXo?p-D RD W? ~?-D ?•5po 2DSoB-?WD h W?

WBFpD RDX RS?BpX -5•3o,D 35XBoB2D•Dpo 

R9?•5po Dp ?2?W e3B=!

1VtG^= C ~S?-oB5p RD W? S,R}-oB5p RD X5}XJ3SDXXB5p n

W? WBFpD RDX RS?BpX

NH= C ( X9BW DOBXoD RDX RS?BpX ?} pB2D?} ,o}RB,

C M X9BW p9DOBXoD 3?X RD F?WDSBD ?} pB2D?}

,o}RB,

L5}oD R5pp,D 5•BXD DXo ?XX}•,D ,F?WD ï h,S5=

ZDX n?}oD}SX Q eB C (Ü ===z! X5po SDX3D-oB2D•Dpo 

p,-DXX?BSDX XB Do XD}WD•Dpo XB WDX -5D~~B-BDpoX 

-5SSDX35pR?poX eB C (Ü ===z! X5po SDX3D-oB2D•Dpo 

,F?}O ï W\8=

“5oD ()

“5oD 8)



IGd
M
CD
IT1
M
O

l—l



(

YNYZNMH1E^7NV

M}2S?FDX F,p,S?}O))

YI1VEI MK 1VrZEAELNM“Ü IpBoDR Go?oDX tD3?So•Dpo 5~ onD NpoDSB5S= tDXBFp

(T+{=I=G= H52DSp•Dpo 3SBpoBpF 5~~B-D=5~ X•?WW R?•X=

YI1VEI MK 1VrZEAELNM“Ü IpBoDR Go?oDX tD3?So•Dpo 5~ onD NpoDSB5S= LSD?oBXD

5p R?•X= rn?3oDS (8Ü G3BWW»?üX= I=G= H52DSp•Dpo 3SBpoBpF 5~~B-D=

~ i
tV^E1LAV“L MK L7V E1A<Ü r5S3X 5~ VpFBpDDSX= GoS}-o}S?W RDXBFp 5~ X3WWB»?2X

?pR 5}oWDo »5SwX= “52D•"DS (T+z= VA ((({J8J8z{{=

r5pR}BoDÜ DpoSDDX)

tV^E1LAV“L MK L7V E1A<Ü r5S3X 5~ VpFBpDDSX= 7üRS?}WB- RDXBFp 5~ SDXDS25BS

5}oWDo XoS}-o}SDX= E}F}Xo (T+4= VA ((({J8J(+{8=

o

tBXXB3?oD}SX R9,pDSFBD)

E=G=r=V= Gü•35XB}• 5p XoBWWBpF "?XBpX ?pR DpDSFü RBXXB3?o5SX= ^S5-DR}SDX

Xü•35XB}• XDSBDX “5= 6= :}pD (T+(=

:
YI1VEI MK 1VrZEAELNM“Ü IpBoDR Go?oDX tD3?So•Dpo 5~ NpoDSB5S= 7üRS?}WB-

RDXBFp 5~ XoBWWBpF "?XBpX ?pR "}-wDo DpDSFü RBXXB3?o5SX= VpFBpDDSBpF 

•5p5FS?3nX “5= 86= tDp2DS er5W5S?R5!Ü :}Wü (T+4=

H,5•,oSBD RD W? 3?XXD R,2DSX?poD)

YI1VEI MK 1VrZEAELNM“Ü IpBoDR Go?oDX tD3?So•Dpo 5~ onD NpoDSB5S= tBX-n?SFD

-5D~~B-BDpoX ~5S BSSDF}W?S 52DS~?WW X3BWW»?üX= tDp2DS er5W5S?R5!Ü

A?S-n (T68=I
6{



80rM“GMLEVt71MH

ATL=T6VMH MH Gt 7tIIH MTNHVItK6H 5IRM6HD(

)SMVtRGM, MHIMEK LX I7MGG2tSIB3Wpen4!WP4 }F 4)W en!?- lLV7I LX WKEMKHHVIB 

!tV,1 09C8- W! 000$fOf0C$KB

3TNHVILMVfEGMIILMV(

.B•B 3Wpen4!WP4 }F eAnzl.o4.nW- •LMG ,LKIHVNt6MLK IHVNM,HB l1R6H I7MGG2tSIB

IH,6MLK 0UB

3TNHVILMV ItKI 7tIIHI- HK ,1R6HfGM“VH(

3}PPWoo?- l1tVGHI eB- roez•3Woo- FVHM JB- •6VtME16 3VL7 •7MGG2tS •6MGGMKE

rtIMKB .KMNHVIM6S LX !MKKHIL6t- •6feK61LKS XtGGI 1SMVtRGM,

Gt“LVt6LVSB PLNH=“HV 098UB

.B•B 3Wpen4!WP4 }F eAnzl.o4.nW- •LMG ,LKIHVNt6MLK IHVNM,HB 3VL7 I7MGG2tSIB
M

IH,6MLK 00B

.B•B 3Wpen4!WP4 }F eAnzl.o4.nW- )SMVtRGM, MHIMEK LX 61H “LÜfMKGH6 MVL7 

I7MGG2tSB eEVM,RG6RVH 1tKM“LL— PLB K$0- 09CCB

3TNHVILMV MHI “tVVtEHI TGHNTI(

)e4)eJe?- AtMG eB- 3H6HV=MKt6MLK LX I7MGG2tS VH+RMVH=HK6I XLV 1ME1 Mt=IB

FLRV61 zK6HVKt6MLKtG lLKEVHII LK otVEH 3t=IB !tV,1 098$B

WÜH=7GHI MH ,LK,H76MLK(

r.nWe. }F nWloe!e4z}P- .KM6HM •6t6HI 3H7tV6=HK6 LX 61H zK6HVMLVB rLRGMHV

ltKSLK pVLZH,6 5)LLNHV 3t=D XMKtG VH7LV6I- 7tV6 z” f 3HIMEK 80r

,LKI6VR,6MLKB 3MNHVIMLK- LR6GH6 tKM I7MGG2tS I6VR,6RVHIB



rM“GMLEVt71MH 8O

WÜH=7GHI MH ,LK,H76MLK 5IRM6HD(

3HKNHV 5lLGLVtMLD- 09U~B ptV6 ”z f )SMVtRGM, MKNHI6MEt6MLKIB

3HKNHV 5lLGLVtMLD- 09U"B•6RMMHI LX ,VHI6I XLV LNHVXtGG Mt=IB

4WPPW••WW ”eooW? e.4)}nz4?B 3HIMEK LX 4”e pVLZH,6I- 6H,1KM,tG VH7LV6 KLB OU

NLGR=H 0- lMNMG tKM •6VR,6RVtG 3HIMEKB .B•B ELNHVK=HK6 7VMK6MKE

LXXM,HB 098OB

I

M

M

0 M
M
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ORGANIGRAMME GÉNÉRAL

Lecture et improoiiion 
deo donnéea(

0
Conditions préliminaires 

non-affectées par h2)

l
ltG,RG MHI e H6 3 
KLKfHXXH,6TI 7tV 1I

ï
i « 0 
)Oz « )O 
)O « )"

lLKMM6MLKI 7VTGM=MKtMVHI 
tXXH,6THI 7tV 1O

T
ltG,RG MHI e H6 r 
tXXH,6TI 7tV 1t

ï 0 Y 0
i

D

ltG,RG MHI l 0K * l OU ltG,RG MHI lG * l 0O - 
l O8 * l 8$ï I

i « i { 0 
)O « )Oz

ltG,RG MHI XLV,HI H6 MHI =L=HK6I
T

”TVMXM,t6MLK MH Gt ,LKMM6MLK 
MR 6MHVI ,HK6VtG

ltG,RG MR Xt,6HRV MH IT,RVM6T 
tR VHKNHVIH=HK6 

H6 MH Gt XVM,6MLK MK6HVKH

I
ltG,RG MHI ,LK6VtMK6HI

ï
ltG,RG MHI VTIMI6tK,HI 
tR EGMIIH=HK6- 
,MItMGGH=HK6 MK,GRI

I
z=7VHIIMLK MHI VTIRG6t6I

ï
Lecture des sections supplémentaires

54



Appendice B

VERIFICATION DU SOUS-PROGRAMÆE: EVAI1

t



”WnzFzle4z}P 3. •}.•fpn}Ane!!W( W”e

•RVXt,H 7GtKM=T6VTH H6 7LMMI T+RMNtGHK6 MH “T6LK ,L=7tVTI 
tRÜ VTIRG6t6I MR 7VLEVt==H

WGTNt6MLK 
^ 57MBD

L%•RVXt,H 
57LB,tBD

pLMMI 
57GtKMBD

pLMMI
7VLEB5—M7IBD

•RVXt,H 
57MB,tBD

$ C$$B9 C$8BCU0BUU $B~"U0UU

OKBK0O$ OKK0 KK"B$ KK~BU $B0"

O8 09B~O O"8B909~O O""B0 $B~C

0CBUCK$ 0CUC OK"B~ OU$BU $B~0

K8 0KBK$ 0KK$ 09OB9 09UB~ $B9O

U$ 0$BU$ 08$B"0$U$ 080BU $BU$

8C



z

e77HKMM,H A

”WnzFzle4z}P 3. pn}Ane!!W 3W”Wn•}zn



”WnzFzle4z}P 3. pn}Ane!!W 3W”Wn•}zn

150. pi.H 2 r:

30. pi.H 3 =r

0. pi.H4

50. pi.H 5

H 8 100. pi.

50. pi.XC =

100. pi.YC =
O
m XG 20. pi.=

o
0.506o

30°0
o Pm

0.10

100. rb/pi?

50. Ib/pi? 

100. Ib/pi?

eno
IO

W,

W2
20

W3
(

50 100» E K 0.50

1.0 pi.

10. kip/pi.

Lc

P
g

58



89

WGTNt6MLK ^ « $B

l1tVEHI 1LVM\LK6tGHI

pLRIITH 1SMVLI6t6M+RH t=LK6

o
O

100 50
x(w2)

(eau à. hg )triangle: levierforces
(kips)

moment
(Mp-pt)

hPy le ,050(100)2 33 1/3= 250 8333.33
2 2

VH,6tKEGH 5HtR * 1t ( VH,6tKEGH { 6VMtKEGHD

0$$ Ü 8$ Ü B$8$ « O8$ 8$ 0O8$$B

HtR * 1t ( 8$$ O$"KKBKK

pLRIITH MHI ITMM=HK6I( 57GHMKD

0fIMK b ' 0fIMK K$<
1+sin f6 1+sin 30° « $BKK

pLMMI JK f JK 5G f WiD « 0$$ f 8$ 5$B8$D « B$~8

5K$ DO$BKK $B$~8 00BO8 0$B 00OB8O

AGt,H( 0$B 99B 99$B



60

Poids des sédiments:

K$ h K$ “GÜ $B$~8 « KKB~8 08$ f 0U$ U~O$O K

Sous-pression: h s :

70 80

hgWg
2

h2w2

h2w2
T

1
70 X ^ x .050 = 262.5I 80 + 35 = 115 30187.2

n (f * 

m (f x

2 X 80X .050 = 150. = 53.33 8000.3

2(70)80 +x 0.050 = 131.25 126.67 166253

543.75 54812

sans drains

150 X 150 X 0.050 = 562.5 56250100.2

Sous-pression he:

0 LK~$ : h $B$8$ « 0~8Bz 008 O$0OUO

"$ 0$$zz : Ü $B$8$ « 0$$B 8KBKK 8KKKO O

~$ : h $B$8$ « "~B8zzz 0OCBC~ 00$"KBO O
KCOB8 KC8U$



C0

ItKI MVtMKI

: h 0$$ h $B$8$ « K~8 K~8$$0$$O

l1tVEHI NHV6M,tGHI(

XLV,HI 5—M7ID GHNMHV =L=HK6pLMMI(

EVtKM 6VMtKEGH 
5W”eD D50$$ h 0$$ $B0$$ « 8$$ CCBC~ KKVKKKBO 5!ÜD

7H6M6 6VMtKEGH

0$$ « 0O8 0$$ { 00CBCC8$ h 8$ 0U-8"KBKO

pLMMI MH G♦HtR( * 1O(

L
K0-O8$B8$ h 0$$ h B$8$ « O8$ 0$$ { O8 «}

0O8

O58$D «
K

« 0KKBKK

8$ Ü 8$ COB8h B$8$ « "-KKKB0$$ {O

pLMMI MH G;HtR 1 1t (

>}
GXY 08-CO80O8

"-KKKBCOB8



CO

l1tVEHI IMI=M+RHI

pLMMI MR “T6LK( GHNMHVXLV,HI
5—M7ID

=L=HK6 
5—M7f7MBD57MBD

EVtKM 6VMtKEGH( 
5tf « $B0$D KKBKK 0CC~LG

7H6M6 6VMtKEGH(
"T = 16 2/312.5 208.3

Poussée de l'eau: (h2)

51.C =e 3 Kg 2 
4000;1 - 0.72 (

h2b
h8 51

f 3(150 K2 
4000 '- 0.72 0

f(h2) 
--------- =—► Ce = 51.23

/hT 1.5 1.5(t )P = G Q? a1.5e

yi5o ( ^ 1503 - )= 51.23 (0.10) 1.5

= 62.056 kip

(0.10) |/l50
(MPE = 51.23 ) - (

2836.04 kip-pi.



CK

pLMMI H6 =L=HK6 MR ,LRVIMHV( 3LRV =LMH L

EVtKM 6VMtKEGH( XLV,HI
5—M7ID

GHNMHV =L=HK6
5—M7f7}57M}

U0CCC8$$ 8$ { KKBKK « 
"KBKK

7H6M6 6VMtKEGH(
O58$D f U0CC0O8
K



CU

VTIHVNLMV 7GHMK 51"D { 7LRIITH MHI EGt,HI +RM I♦t77GM+RH IRV!LMH 0(

GHI NtKKHI — 1t f 0

• FG •!z p • !G P• J0

7LRIITH MH 0♦HtR ( O$"KKB8$$B

7LRIITH MHI 
ITMM=HK6I ( 00BO8 00OB8

EGt,H (

7LMMI MHI 
ITMM=HK6I ( KKB~8 U~O$

8U"0OILRIf7VHIIMLK( f8UKB~8

7LMMI Ï“T6LK( KK-KKK
0U-8"K

8$$B
0O8B

K0-O8$
"-KKK

7LMMI MH G♦HtR( O8$B
COB8

UO~B8$ 800BO8 9O-O09 ~8-~8~B8



C8

!LMH O( VTIHVNLMV * 1t { 7LRIITH MHI EGt,HI * 1a- 1

S W 2 S F 2 S M2 P SM2N

poiissée de l'eau: 8333.33250.

poussée des 
sédiments: 11.25 112.5

glace: 10. 990.

poids des 
sédiments: KKB~8 U~O$

ILRIf7VHIIMLK( fKCOB8 KC8U$

7LMMI “T6LK( 8$$B KK-KKKB
0U-8"K0O8B

7LMMI HtR( 0O8B 08-CO8
"-KKKCOB8

U"KB~8 ~C-89UO~0BO8 U89~C



CC

!LMH K( VTIHVNLMV 7GHMK { IH,LRIIHI IMI=M+RHI 51OD

S W3 S F 3 S M3 P S M3 N

poussée de l'eau: 500. 20833.33

poussée des 
sédiments: 00BO8 00OB8

7LMMI MHI 
ITMM=HK6I( KKB~8 U~O$

ILRIf7VHIIMLK( f8UKB~8 8U"0O

7LMMI MR “T6LK( 8$$B KK-KKKB
0U-8"KB0O8B

7LRIITH IMI=M+RH 
“T6LK( 8$B 0CC~B

0OB8 O$"

7LRIITH IMI=M+RH 
MH G♦HtR( COB$8C O"KC

7LMMI MH G♦HtR( O8$B K0-O8$
"-KKKBCOB8

CKCBUO~B8$ "$UC99O-O09



C~

!LMH U( VTIHVNLMV NMMH { IH,LRIIHI IMI=M+RHI M♦tNtG HK t=LK6

• J U • F U •!U p •!U P

7LMMI 
MR “T6LK

U0CCC8$$
U0CC0O8

IMI=M+RH 8$B 0CC~
0OB8 O$"

CO8 COB8 U8"KOB 0"~8



EXEMPLE TfUAMGJL^IPE

3wPPW W•

VtM UDB
~$B$$

~U58DB
C$B$$

z ^~U5KDB
"$B$$

~ lB ~U50DB
0 0$$B$$ 0$$B$$

~U5ODB
9$B$$

z •
0

z• ~U5CDB ~U5~DB ~U5"DB ~U59DB ~U50$DB ~U500DB
O 8$B$$ U$B$$ K$B$$ O$B$$ 0$B$$ $B$$

)"B98B h”Bz • 9OB 9KB 9U-
$B$$ 8$B$$ 0$$B$$ $B$$K 08$B$$ K$B$$

8 Ï- 0$o•Bz • 2 KB
U 0$$B$$ 8$B$$ 0$$B$$

V6GB EVt 7 1 J B
0B$$ 0$B$$ 0

z • Ü,B
U 8$B$$

z;W$•5YB 
O$B$$ $B8$$$$
h : BFiB Uo p)eB 

$B0$
z • p)zB 
K$B$$ 08 $B8$

•FB •p};B 
$BC8 0$$B$$

h9AB •F KB 
$BC8

z • h F • B 
0B8$

h p A r B
$B~$$B~ $8

F U0B
$B$$

F U O B 
$B$$

~ UBz • ~0B ~OB ~KB
~ $B$$$B$$ $B$$ $B$$

U8B UCB #eUBz • U0B UOB UKB
$$B$$ $B$$$B$$ $B$$$B$$ $B$$"

" CB"8B“ OB "KB r U Bz • rGB
$B$$$B$$ $B$$$B$$ $B$$ $B$$9

F ~ O B 
$B$$

F)0 B
$B$ $

z • F ~ 0 B
$B$$

F 9OB 
$B$$G $

U~B r " Bz • er B r ~ B
$B$$$B$$ $B$$ $B$$00

o 0 B o O B o UBz • o KB
0 O $B$$ $B$$ $B$ $ $B$$

pW•#o4ez• p $# i F o W ~B ^« $B$$ pzB

W ~ U
h U
ÜUIJUUÜÜUUUÜUÜÜUÜIJIJUUIIIUJÜIJÜÜIJOÜJÜÜÜLIÜUÜUÜUUUÜUUUUUUUUUUUUUUUUÜUUUUUUUUUUUUUUI
YA
$B0$$$W $K $B9$$$F $O $B"$$$W $O $B~$$$W $O $BC$$$W $O $B8$$$W $O $BU$$$W $0

olJ G?l !h !?^ p
O.OOOOE 00 0.1000F OBlJUUUUUUUULiUUUUUUUUUUUUÜUUUUUUUUUU 0.1000E 03 O.lOOOE 0'.
W”e
h U
}B}}}}W $$ }BG}}}W $‘ $BO$$$W $O $BK$$$W $O $BU$$$W $O $B8$$$W $O $BC$$$W $♦B
? U



C9
}Bz}}}W $K jB9$$$F $O $B"$$$A $O $B~$$$W $O $BC$$$W $O }B♦M}}}W $O $BU$$$W }M

; !h ;
}B}}}}W $$ $B0$$$W $K $B8$$$W $C $BKKKKü $" $B0CC~W $" $B0$$$W $K $B0$$$W $ 

oHI VTIRG6t6I ILK6 HK GMNVHI H6 HK GMNVHIf7MHMIB

ol; !? J0; p ;?l^
>

)E; QJ, ;o r7eG e7
$B8$$$W $C $BO8$$W $U $BKKKKW $" $B)KKKW $K $BO8$$W $C

B11 B12B1089a9Afî
$BO8$$W $U $B0O8$W $U $B0O“}W $U $BOC$$W }Xt $B"KKKW $K $B0O8$W $C

r0880rMe00
0.6750E 03 0.5400b 03 0.6750E 06

rOK rO.f8““e0~ eG"
f}B}}}}W $$f$B$$$$W $$ }B}}}}W $$ }B}}}}W $$ }B}}}}W $$

8“G 8“L8“Ee09 V“t
-0.2500E 04-0.2500E 06-0.1667E 04-0.3333E 06-0.166/E 08

b30b29b28a21 a22
-0.1250E 04 0.7 500E 05-0.416/E 03-0.5000E 05 0.4500E 07

rKO871eO—V“7”
}B}}}}W $$f$BO8$$W }» }B}}}}W $$f$B"KKKW $~

b31e*26
-0.1125E 05-0.1125E 06

b38A30
-0.100OE 05—0.9900E 06

b39A31
-0.5000E 05-0.1667E 07

\oA32
-0.2500E 03—0.4167E 04

i
! 437!

-0.3407E 05-3.1363E 07

H2 = H2
b3b2B1“Ai A2

$B8$$$W $C 3BO8$3W $U $fKKKKW $" $B"KKKW $K $BO8$$W $C

” r0Or0. :G8He;" 9
$B8$$$W $U $B0O8$W $U $BO8$$W $U $B8$$$W $C $B"KKKW $K $B0O8$W $C
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Bi5

O.S/'jDE D3 3.5!»33r 03 O.t.TSOF 0‘i
b14All,'

I
B BA17 A10 Zk23p22

fKB3}3 3W $KfKB$$KKW $$ }B}}}}F .. }B}}}}W $$ KB$$$$W $$
' m

8“L8“E rOCV1H
f$BK~8KW $Uf$BK~8KW $Cf$B‘8$$F $Uf$B8$$$W $CfKBO8$$W }n

eO$
M
♦M

M
87t8“A 8“HV““V“1

f$B 0"~8W O'f KB00 ‘ 8W $Cf$B8O8$W $Kf$B ~8$$W $8 KB8 ~8KW $~

> rK0 87“ee 2kOK
f$BO8KKW K8fKBO8KKW $8f$B0O8$o $"f$B"KKKW K~

BlkeOC
fKB00O8W K8fKB00O8W KC

rK“eK$
$B$$K3W KK KB$$KKF KK

rK9eK0
f$B8$KKW K8fKB0C8~F $~

rGUB$eKO
f$BO8$KW KKfKBU0C~W $U

V7L
f$BCOK8W K8fKBOrKCW $~ ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '

-OOMDITIDN DJ FIE^S CEMTRAL NJOM \/E3IFIEE

-ArFEMFION FS ES F I^FERIE33 A LA VALEUR ADMISSIBLE (1.53)

t feFFW♦)z}P n4~ 3Wpe••W oe ”eoW.n e3!z••zroW 5$B~$$D

”B ,RBf”}o.!W 3. rWF£MNz 0"8B09” «

!}3W O !}3W K !}3W U!}3W 0

f!}!WPF• 5izp•fpzBD 
!}!WP F p}•B 
!}!WP4 PWAB 
!}!WP4 F} FB

9OOO8B 
f~8~8"B 
0CUC ~B

~CC$$B
fU89~~B
K$COOB

9OOO8B
f"$U~$B
00~88B

U8"KKB
f0"~8B
UK98"B

X

OUBUUUFB•B 0BO 0~ 0BCCC 0B0UC

f!}3W 3W l)enAW!WP4 pnW3}!zPeP4 p}.n oW nWP”Wn•W!WP4 «!}3W KH

fF}nlW• 5izp•D
F}nlW• )}nz^Bfz O~0B800B CKCB fCOBA H
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FOKCES Vt <T. 6?5.'V?l. 427.4o4.

I
O.lOOR.G. 1.4870 . ^>011 . 1 OF.

!
I -FACTEUR 01 SLC'JRIK CC xlTRL IF GL I SSE^LfiT (CIG. INCLUS) 

RGF POUR 
z

0UUB~U 
0~9BK$ 
O0KB"C 
OU"BUO 
O"OB9"

F'C= 2000PSI 
F ' C= 2 500 P S I 
F * C= 3000PS I 
F'C= 3500PS 1 
F•C= 4000PS I

14.03
17.42
20.82
24.22
27.61

17.4 4 
2 1.67 
2 5.89 
30.1? 
34. 34

3 3 . C 1 
40.9 7
4 8.94
5 6.90 
6^.86

-RGF DfJIT FTk'E SUPERIEUR A 5

-MODE DE CHARGtME'lf PREDOMINANT POUR LA RESIST. AU GLISS.=MODE 3

-CONTRAINTES (UiS/PC.CA.) 
EM AVAL 

U~B z 
OKB8

zPlozPW>• 
”Wn4zleoW• 
P}n!eoW• 
3F F}P3e4 z}P «

00UB"
8~BU

9~BK 
U "B~ 
$B$ 
U "B~

C 8B"
KOB9 
}Bl 
K OB9

$B$$B$
OKB88~BU

WP e!}P4
C"B~
KUBK

zPlozPWW• 
”Wn4zleoW• 
P}n!eoW• 
3W F}P3b;4 z}P

U KB" 
UCBC 
U 0B8
o 0B9

09BO
UKB$

fKBC
KUBK
12.2
f0~B"

$B$CCB"
KUBKf9B0

fl}P4nezP4W• e3!z••zroW• 3W l}!pnW••z}P 3eP• oW rW4}P «$BO8F;l

I

z

j

!

>

M

E
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Prog: exemple triangulaire

H2 = H8 (mode 2)

Programme:

poids du béton:

Ai = 500.

A s = 2.5 Xc = 125

B1 = 33,333 

B a = 0.8333 X
“ c

B 3 = 250 X c

2
L 14583

poids de l'eau:

}B9 = 1.25 Xc2 - 3125

= 250 Xc = 12500
= 0.833 X2 = 2082.5 c
= 125 X = 6250

A 8 = 2.5 X = 125 c
= 1.25 Xc = 62.5

15625
B ioA Q

}Bu 
B 1 2

8333
c

poids du silt:

.540 X2 = 1350 

BlS = 67.5 Xc = 3370

.675 Xc = 33.75An = B 1 4 =

4720

sous-pression: avec drains:

TrH { e•0 ( KB~8 h « f 0"~B8,
eO$ { eKK ( f 0~8 « f 0~8

KCOB8

5rO8 { r IHD hO « f OB$"K hO , ,

5rIH { r•9D h, « f K"K h,

f0O0CC

8O$"T =

«f090K$

6 MI N 6 M K « f0O0CCT

KC-8$U



~K

ILRIf7VHIIMLK( ItKI MVtMKI(

e GE h « OB8 Ü 8$ « 0O8 ,
« O8$

Y K~8
e O$

h,O f 0BCC~ Ü O8$$ « f U0CC

fKKK Ü 8$ f f0CC8$

rtI

rOC h Y f K~U"KA

f 0CCC~ « f0CCC~r O~

Charges horizontales

poussée de l'eau (amont) h2= h e

A 23 _ 0

B 31 = 0

A S4 = 250

= 8333B32

poussée des sédiments:

As6 = 11.25 B 34 = 112.5

glace:

A 30 - 10. B38 - 990.

béton sismique:

A3i = 50. B39 = 1667

Xc = 4.167 x 50 = 208A3g = .25 Xc = 12.5 B 40



~U

pVLEB HÜH=7GH 6VMtKERGtMVH

pour h s / h h g > he 8

he)Poids du béton: (cf. h2 =

B x = 33,333Aa = 500.

B 3= 125A s =2.5 X„ c = 14583b3 r
Poids de l’eau:

}B9 X2 = 2.5 X2 = 6250A8 = 5.0 X = 250 31250c c c
B 10 X = 500 X = 25000 C c

= 0.833 x2 = 2080 c
= 125 X

= 1.25 X = 62.5
G

Ag
B 11 8330
B1 2 = 6250c

Poids du silt id h = = h2 8

sous-pression: avec drains:

e09 { eO0 « KB~8 { 0B"~8 « 8BCO8 h, « 

5K~8 f 00OB8D

O"0

e N 5 RD ( { OCOB87G

8UKB8

D hO « KB0O8 5hOD « ~"0$

5r EC { r O9 D h « 8 ~8 hL
) S

5r O~ rK$ D « 0"O8$

5r 7 , N 6 RR

« O"~$$

0"O8$

8U~C$

sous-pression: sans drains:

A19 X = 3.75 X = 187.5
•L G C

375.A 20

562.5



~8

rO8 hO « OB8 hOO , , CO8$«

« 8$$ Ü 8$ « O8$$$rIH h,
r O~ O8$$$«

8CO8$

pLRIITH 1SMVB

A23 = 250 Bax = 12500

A 24 = 250 = 8333B 3 2

pLRIITH IMG6( MMB 1t « 1 "

EGt,H }i

e K $ f $ « $r K"

IMI=M+RH “T6LK MMB 1K f 1 "

IMI=M+RH HtR(

e K~ «COB$C

« O"KCr U"



e77HKMM,H 3

pn}Ane!!W
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10/56/58DATE = 74066J I V D LEVEL ?1 MAIN

C EVACUA TEU^ DE CfUJE 
DIMENSION XA( 11),YA(11),
COMMON ALPHA
W..G”eoWPlW 5•JM -•J5GD D - k•JO-•J5‘D D-5•JK-•J5KD D-5•JU-•J5UDD- 
5•!-•F5 0D D - 5 •W‘-•F5OD D - 5 •FK- •W5 KD D - 5•FU-•F 5UD D
nWeo !h-!?6ol-#pK-#pU-#p8-#pC-

IN),IN4,IN5,IN6,J N 3,J N4,J N 5 » J N 6, IP3, IP4,IP5, IP6

HGF (4,5 ) , SVv ( 4 ) ,SF(4)

I

1
LEC = 5 
IMP=6 

1000 IMA=0
601 FORMAT(1HL)
602 FORMA I(8 00

)1
C$K F}n!e45bCh-~)wKPPWW•D
C$U F}n!e z 5 0B) X8h-~5;f;DD
C$8 F}n!e4 5 0)
C$C F}n!e45Ch-O)0•-Ch-K))OB-8h-K))KB-8h-D))U-8h-K$$8B-8h-
MK))"B-8 h-K)h”BD

C$~ F}n!e450) -8h-0O-CF"BO-Ch-zGD
C$" F}n!e450) -8h-KG)len4W• 3F 3}PPWW• )}n• •W£.WPlWD
C $9 F}n!e4 5 zDB - 8h -O) z • - Ch - K)J0B - 8h - K)JO B - 8h - K)J KB - 8h- K)olB - 8

IX, 3HPG.,13X* 2HID)
“610 FORMAI(LH ,5X,2HIS,6X,3HXC.)
611 FORMAT(7X,I2,6X,6F8.2,I1)
C 0O F}n!e4 5Ch-O)z •-8h-U)p)zB-8h-K)WiB-Oh-C)eop)eB-8h-K)hAf-Oh-C)nW3•p 
0B-0Kh-O)zAY

C0K F}n!e450) -8h - 0O-UF"BO-F"B8-0Uh-zGD
C 0U F}n!e45z) -8h-O) z •-Ch-K)”0B-8h-K)”OB-8h-K)”KB-8h-K)”UB-Uh-U)Fe0 
0Uh-U)FeOB D

C08 F}n!e4 5Ch-0O-8F"BO-0Uh-z 0 D
C0C F}n!e45z) -8h-O)z •-Ch-K)rGB-8h-K)“OB-8h-K)n KB-8h-K)rUB-8h-K)r8B-8h 
G -K)rCBD

C0~ F}n!e45z) -8h-O) z •-Ch-K)e0B-8h-K)eOB-8h-K)eKB-8h-K)eUB-8h-K)e8B-8h 
0-K)eCB-8h-0)#D

C zp F}n!e450) -8h-O!z •-8h-U)F”0B-Uh-U)F”OB-Uh-U)F)zB-Uh-U)F)OBD
C09 F}n!e45z) -8h-O)z•-Ch-K)e~BÎ8h-K)e"B;8h-K)r~B-8h-K)r"BD
CO$ F}n!e45~h-0O-Ch-8F"BO-"h-zzD
CO0 F}n!eD5~h-0OzCh-KF"BO-OUh-z0D
C OO F}n!e450$ -8h-O)z•-Ch-K)o0B-8h-K)FOB-8h- K)oKB-8h- K)oUB D
CO K F}n!e45bbCh-OK)nF•.o4e4• p}.n WoF” B ~ «-FCBO-Oh-K)pzBD
COU F3n!e4 Fz}f:8h-KU 5 df♦ D D
C O8 F}n!eD 50$ -8h-O)z•-Ch-K)i0B-8h-K)iOB-8h- K)i KB -8h-K)iUB-8h-K)i8B-8h 

G -K)iCB D
C OC F}n!e45 z) -8h-‘)z •-Ch-K)i~B-•h-K)i "B-Lh-K)i9B-8h-U)i0$BD
62 7 FORMAI {6X , 2HI S , 6X , 2IIZ . , 6X , 3H XG. , ? X , 6HW EDS!». ,29X,2HIG)
C OF F}n!e45Ch-0O-OF"BO-F"B8- F}h - a 00
C K0 F}n!e4 5Ch-O$ z •-8h-U)hF•B-Kh-8)hnxXB-Uh-U)hnAB-Uh-U)lF“B-8h-K)lF 
;Kh-8)lp$nBD

CU$ F.n!e4.) - Ch - U$)Ël}P3 G 4z }P }. 4zW9• lWP4neo PlP ”WnzFzWWD
CU0 F}n!e450 ) -8h-KC)Ël}P3z 4 z }P 3. 4zWn• l , P 4 n e o ”WnzFzWWD
C~" F}n!ez 5bO9h-~)!.$F 0 -8hX~)!$3F O -8h-~)!$lW K -8h-~)!$3W U D
679 FORMAI (/6X,l9H-M0MENTS (KIPS-PI.))
680 FORMAT (9X , 1 4 JiPDIOTTT . -,4F17.G]
C"0 F}n!eD 59h-0U)!K!FP4 PWAB «-UF0OBlD
C"O F}n!e z59h-0U)!.!lP4 z34B «-UD0OB$D

« -UF0OBK D
683 FORMAJ(/6X,6FH-MODF OF CHARGEMPNT PREDOMINANT POUR LE RENVERSEMENT

= M*DE ,il) ____________

• f

• t

70‘j ffJRMAT (/9Xt 14HF.S.

I
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V=♦4 « ~c$CC♦M z ” z4 oW”Wo ~7L !eyP 0$b8Cb8"

C"U F.V6!e 0 5bLh-0U)fF}nAW • 5izp•DD
685 FURMA1 ( S)X , IMiCDRCES HCRI Z. = ,4F12.0 )
C"C F}n!ez 59h60U)F$nlF• ”Wn4B «-UFoOBlD

Î UX 0OB"D
C"9 F}n!e 45bCh-C K)f!Û3W nW l)enAW!WP4 pno3}!o4eP4 p}.n oe nW•z•4B e. A 
0o0••B«i}pW -00D

C9$ F}n!e 45G) -8h-UK)”Fnz F zW^ P}!rnW }W •Wl4z}P• ).nz^B W4.3zWW•D
C90 F}n!e z 50) -8h-O"roz !G 4W 3. pn}Ane!!W 3Wpe••WWD
C9O F}n!e45bCï-Ob)fFel4W.n 3F •Wl.nz4W l}P4nW 
0O") oW Aoz••W!WP4 5lz•B zPlo.•DD

-8O)fe4■WP4rlP =6 W•4 zPFWnzW.n V MV ”eoW.n e3!z••zroW 5

C"~ F}n!e4 5b$h-0UFiBAB Ë

0 - F UB O-0. D D
~$$ F}n!e4 5bC h-UU FMËe44WP4z}P nA 3Wpe••W oe ”eoW.n e3!z••zroW 5-F8BK-0)
0D D

~$0 F}n!ezkbCh-Op)fnAF 3}z4 W4nW •.pWnzW.n e CD
~$O F}n!e 4 5 b C h - COFMËl}P4n e z P4W• e3!z••zroW• 3F l}!pnW••z}P 3eP• oW rW4}
zP «$BO8F xÏl4

~lK F}n!e4 5bChÎ0 4)Ë”}o.!W 3. rW4}P -OK 5 ; B ; D - OF6”«- F 00BO-Uh - 8)”Bl.B D
~$C F}n!e4 59h-")nAF p}.nD
~$~ F}n!e4 59h-zU)F;l« O$$$p•z -UF0OBOb9h-zU)Fdl« O8$$p•z -UF0OBOb
O9h-0U)F ; l« Kl}}p•z -UF 0OBOb9h-0U)Fdl« K8$$p•z -UFoOBOb
U9h- 0UFzF ;l« U$$$p•z -UF0OBOD

~0O F}n!ez 5bCh-O8)fl.P4nezP4W• 5or•bpwBleBD-b9h-~)WP e”eoD
~0K F}n!e4 59h-0U)zPlozPFW•
~0U F}n!e4 59h-0U)”Wn4zleoW•
~08 F}n!e4 59h-0U)P$n!eoW•
~0C F}n!e4 5b9h-»)WP e!}P4D
~0~ F}n!e4 59h-0U)3W F}P3e4z}P «-UF0OfGD
^0" F}n!ez 5bbVCh-OU)f;;;;;; e44WP4z}P ;;;;;;bb~h- KC)oe l}P4nezP4W 3W F}
0P3e4z$P !ehz!eoW -F08B0-0U) 
OW oe lepelz4W p}n4eP4W -F0$BG-0U)

~09 F}n!ez 5Ch-O)0•-Ch-K)?lB-") ?e50DB-"F ?e5ODB-") ?e5KDB-") ?e5UD
GB-") ?e58DB-8h-O)z^D

~O$ F}n!e4 5Ch-OFz0•-9) ?e5CDB-") ?e5~DB-") ?e5"DB-") ?e59DB-
0") ?e5 0$DB-") ?e5 00DB D

99~ F}n!e4 5bCh-8 KFMoW ^ l)}z•z W•4 po.• AneP3 £.W oe )e.4W.n 3. l}.n•zW

« -UF oOB0 D 
«-UF0OB0D
« -UF0OB0 D

or•bp$Bleb~h-U0)W•4 po.• AneP3W £. 
or•bp}BleD

znD
99" F$n!e45bCh- K8)p$.n o;0 ^ l)}z•z- zo F •4 z !p}••znoFbCh- K")3F leol.oW 
zn oe •4erzoz4W 3W oe •Wl4z}PD

l oWl4.nW W4 z!pnW••z}P 3W• 3}PPWW•
”Mnz4W 5 z!p-C$0 D
nWe. G oWl-C$OD 
Jnz4W> z!p-C$OD 
Jn z 4W5z!p-C$KD 
J)z 4W5z!p-C$UD 
Jnz4W>z!p-C$8D
Jnz4W>z!p-~09D
nWe35oWl-C00Dz•-?l-?e50D-?e5OD-?e5 z D -?e5UD-?e58D-z^ 
?oz!« ?e5 0 D
Jnz4W> z!p-C$~Dz•-?l- 5?e50D-0 « 0-8D-z^ 
Jnz4W>z)p-C$8D
zF5z •fGD 0-O-0
O Jnz4W>z!p-~~$D f f f f f f f f f f f f f f f f f f f f f f f f f f f f f |
nWe3>oWl-C00D 0•-?e5CD-?e5~D-?e5"D-? e59D-?e5G$D-?e500D 
Jnz4W> z !p-C$bDz•-5?e5 z D - z «C-00D
Jn z4 W z z! p- C$ 8 D
0F.•fOD 0-K-0
K Jnz4W>z!p-C$CD
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”P zmb A oW”Wo O0 3e4W « ~e$CC z$b8Cb“"!ezP

nCe$5 oWlÎC00 D G•Î)OÎ)K-)UÎ)■YÎ)"Xh” 
Jnz4W 5 z!p-C$~Dz•-)O-)♦K-)U-)]ZX)"- h” 
Jnz4W>z!p-C$8D
zF5z •fKD0-U-0
4 Jn z 4W5 z!p-C$"D
•4}p
U Jn z4W50!p-C$9D
iWe3zoWl-CO$Dz •-J0-JO-JK-ol-pA-zl 
zF 5JoY K$0U-K$0U-K$08 

K$0U JGf0U8B
Kl08 zF 5JOD K$0C -K$0C-K$0~
K$0C JO « COB8
K$ 0~ Jnz4W> z!p-C08Dz•-JGÎJO-JK-ol-pA-z3 
Jnz4W5 z!p-C$8 D
z F5z •fUD 0-8-0

8 A}4} 5C- ~-0$$O-0$$OD- zl 
0$$O hl«lB
A}4} ~
C Jnz4W5 z!p-C0$D
nWe3>oWl-C00D z•-hl 
Jnz4W>z!p-C$~Dz•-hl 
Jnz4W>z!p-C$8D
~ 2nG4o . !p-C0OD
nWe3>oWl-CO$D z•-p)z-Wi-eop)e-hA-pF3-zA 
zF5nW3DK0A$-K0$$-K0$0

K0$$ nW3«OBbKB
K0$0 Jn z4W5z!p-C0KDz•-p)z-Wi-eop)e-hA-n W3- zA 
Jnz4W > z!p-C$8D
ÔzF>z•f8D 0- XM- z
" Jnz4W > z! p-C K G D
nWe3 5oWl-C00D z •-hF•-hnAr-hnl-lFr-lF-lpln 
zF 5h F •D K$$0-K$$0-K$$O

K$$0 hF•«0B8
K$$O zF5hnArD K$$K-K$$K-K$$U 
K$$ K hnAr « B 1
K$$U zF > h n A D K$$8-K$$8-K$$C
K$$8 hp-A«B ~
K$$C zF kl F rD K$$1-K$$~-K$$"
K$ $ 0 l F r «BC 8
3008 IF(CF)3009,3009,3010
K$$9 lF « BC8
K$ zl zF5lp.ÎDK$0 0-K$00- K$0O 
K$00 lpln«0l$B
K$ 0O Jn z 4F5z!p-C$~Dz •-hF•-hnAr-hnA-lF n-lF-lpÜn 
Jnz4W> z!p-C$8D
lp$n«lpÜn;O$Bb0BUU 
zF 5 z•fCD 0- ;$0K-0

K$0K Jn z 4W5 z!p- C0U D
nWe3>oWl-C00Dz •-”z-”O-” K-”U-FeG-FeO 
Jnz4W> z!p-C$ ~Dz•-”G-”O-”K-”U-FeG-V e‘
Jnz4W>z!p-C$8D
zF5z •f~D0-9- 0
9 Jn z zo > z!p-C0 b D
nWe3>oWl-CGG D z•- heG- heO-heK-heU-he8BheC-# 
Jn z 4W5z!p-C$~ D z •-he0-heO-heK-h eU-he8 - heC - # 
Jnz 4F> a!p-C$8D
zF 5 z • f " D o - 0 $-0 

0$ Jn z zF5 z!p-C0C D

M
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READ(LEG 1611) IS,XH1,XR2,XB3,X8A,X8 5,X86 
WRITE(IMpt607)IS,XB1,Xe2,XB3,Xn4,XE5,XB6 
WRITE!IMP,605}
IF!IS-9) 1,11,1 

IT ‘WRITE ( ÏMP,6l > 1
READ(LEG,611) I S,FVI,FV2,FH1,FH2 
WRITE!IMP,60K)IS,FV1,FV2,FH1,FH?
WRITE!IMP,605)
IF(IS-10)1,12 , l 

12 WRITE!IMP,619)
READ1LEC,611) I$,XA7,XA8,XR7,XB8
WRITE!IMPf607)IS,XA7,XA8,XB7,XB8 
WRITE!IMP,605)
IF!IS-ll)l,14,1

14 WRITE!IMP,622)
READ ! EEC,611)I S,EL 1,EL2,EL3,EL4 
WRITE!IMP,607)IS,EL1,EL2,EL3,EL4
WRITE! IMP,605)
IF(I 5-12)1,15,1 

C INITIALISATION DES EK
15 EK1=1.
EK2=1.
EK3= l.
EK4= l.
EK5=1.
EK6=1.
EK 7=1.
EK 8= 1 .
EK9=1 .
EK10= l •
z=o.

C CALCUL DES IN,IP,JN,JP 
IFIFV1)101,101,102 

101 IP3=0.
JP 3=0•
IN3=1. 
JN3=1. 
GOTO lC 3 

102 IP3=1. 
JP3=1.
IN3=0•
JN3=0.

103 IF1FV2II04,104,105
104 IP 4 = 0.

JP4=0.
IN4=1.
JN4=1 .
GOTO 1C6

105 IP4= 1.
JP4=1 .
IN4=0.
JN4=0-

106 TFfFH 1)107, 1TT7,108
107 IN5=0.

I P5=1.
JN5=— l.
JP5=0.
GOTO IC9
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1 CE IN 5 = 1 . 
fP5=U. 
JN5=0. 
JP5=- 1.

109 I R FH^'J 110,1 10,111
110 IN6-0.

I P6= 1 .
JN6=—1.
JP6=0.
GÜTÜ 112

rn" i n'6= i.
1 P6=Ü. 
JN6=0. 
JP6=—1. 

112 CONTINUE 
AO I MA=IMA+l
WRITE! IMP,62 1)7
WRITE! IMP,62A)
CONDITIONS PRELIMINAIRES 
IR H 5.E 0.0. ) h 5 = . C 1 
IF!H5-Z-.0L)206,206,207 

206 H6Z=0.

C

GO TfT208
2C7 H5Z=H5-Z
208 IRHA-Z )209,2 10,210
209 HA 7 = 0.

GO T Cl 2 11
210 HAZ=HA-Z
2Ï1 TRH1-Z 1212,213,211
212 H 37 = 0.

GH TU 21A
213 H3Z=H 3-7
2 IA IF(EK1-.5)231,232,231
231 HlZ = EKl<t( XB1-Z)/(2.*EKI-1. ) 

GO TO 233
232 El7=ELl*.5
233 IREK2-. 5) 23A,235,23A
23A 82Z=EK2*(XB2-Z)/!2.*EK2-l.)

GO TU 236 
235 B2Z=FL2*.5 
2 36 TFTTTK 3- . 5 ) 23 / , 2 38,2 37 
237 B3Z=EK3*(XR3-Z)/!2.*FK3-1.)

GU TU 2 39 
2 38 b 3Z = EL3*.5
239 If !EKA-.5)2A0,241,240
240 fl4Z=EK4*(XB4-Z)/(2.*CK4-l.)

GO TU 242
241 BAZ=ELA*.5
2A2 IF ( X135-7. ) 24 3,243,2A4
2 A 3 8 5 7 = 0,
GU TU 2 A 5 

2 AA P 57- X F 5— Z
”7~4"5’ IFTXbb-K ) 246,2A6,24 F 
2A6 1167 = 0.
GOTO 2A8 

247 H67=XB6—7 
2 A H I F(XH K-K)249,749,250 
249 b 77 = 0.

I
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GOTO 251
250 B7Z=XB7-Z
251 IF(XR8-Z)252,252,253
252 B8Z=0.
GOTO 254

253 BRZ=XE8-Z
254 IF(H8-Z)235,256,256
255 H8Z = 0.
GOTO 25 7
H8Z=H8-Z

757 ï f(7.G T.Y LIM.AND.Z.LT.H8) GOTO ?5fi 
IF (Z.GT.H8) GOTO 260 
GOTO 259

25P WRITE!IMP,998)
GOTO 61

260 WRITE (IMP,997)
GOTO 61 

259 CONTIiNLF
C CALCUL DES COEFFICIENTS A ET R NON AFFECTES PAR H2 
PHI=3.14159*(PH1K180.)
SI GMA=(1. —SIN{PHI))K(!.+SIN!PHI))
REDM= 1 .-RED

256

IF!IMA.GI.1 T GOTO 301
CALL EVA!XA,VA,Z,YC,P,MX,MY,Wl,LC) 
VCOU=P/(Wl*2/.)
GOTO 3C2

301 CALL EVA2(XA,YA,Z,YC,P,MXtMY,Wl,LC)
302 A1=P

. *H 5 )=r

A 3=-EK1*V L*W 1 
A4=-EK2*V2*VT 
A5=EK 3*V3*W2 
A6=FK4*V4*W2 
H1=MX
b2=A2*H5Z/TT^*H5)
B 3 = A2*YC 
B4=A3*(YC-XA1 ) 
b5=A4*lYC-XA2)
B6 = A5*(YC-XA 3)
B7=A6*(YC—XA4)
AI 0=V-J*W2*lü »H4/*(XA( Il ) — X A ( 10) ) 
BL3=A10*{XA(ll)-XA(10))/3.
IF(H3Z ) 305, 305,306

306 A 11 = 0 .
Al 2 = 0.
B 14=0.I

816=0. 
h17=0.
855=0.
GOTO 3C9

306 IF !H5Z ) 305, 105,307
TÜ7 TFTFTTiXTTF^ 1^ GOTO 308---------------------------------

Al 1B= ! W3-Vs2*( i.-EK) ) *LC * ( H3-H5 ) *H5 Z/H5 
Al 1C= (W3-/<2*( L.-EK) ) *LC*H5Z**2*. 5/H5 
B14=H5Z/H6*<AlIB*.5+2.*A1IC/3.)
Al l=A 1 IB* A L li.
H 1 5= A l l * Y(.
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A12b= ( V. 3 + rK*V.2) *LO ( H ■$-H5 )*H57 /H5 
A L 2C= ( V* ^ + 1:K 2 ) ♦LC *H5 / **2 *. 5/H 5
BI6=H5//H5*(A12b*.5+2.«AL2C/A.) 
AL2=A12B+A12C 

" R 17= A 12 * VC
B55=h >Z/H'j*( AI2B*.5 + AI2C / i. )
GOTO 309

3C8 A11=U3-V<2*( 1 .-EK) )*LC*H3Z**2*.5/H5 
B14=A11*(3.*H57-H3Z)/(3.*H5) 
b!5=All^YC

r

A12=( B3 + W2*EK )*LC^H3 7<t*2*.5/H5
B16=A12*( 3.<tH57-H3Z )/( 3.*H5)
fiL7=AL2MYC
B 5 5= A L 2*H 3Z/(3.*H5)

309 A13=EK5*FAI*LOOO. 
A14=EK6*FA2*1000.
AL5 = EK7*FV1<'1000.
A16=EK84'FV2* I 000. 
R18= A I 3*(YC-XA3) 
B19=A14*{YC-XA6) 
B20= A 15*(YC-XA7) 
P2L=AL6*(YC-XA8)

I
A17= —lni2*LC*H4Z<tH5Z/H5
ALe=-K2*LC*H4Z*YC
B22 = A L 75Z/H5*. 5
B23=A 17*YC*.5 + .5*A18*H5Z/H5
B24 = A La^YC*.5
A2 5=.5^W2*LC^H4Z**2
A26=-.5*rw3-w2*iL.-EK))*H3Z**2*LC*SIGMA
A2 7 = -.5*(W3 + W2:5CEK ) *H3 Z * *2 *LC IGMA 
A2R=-EK9*EH1«1000.
A29=-EK LO + FHZ^IOOO.
A3I=-ALPHA^P 
A32=—ALPHA*A2

1 A 3 3=-ALPFNA * A 3
A34=-ALPHA^AA 
A35 = —ALPHA^A1} 
A36=-ALPHA«A6 
A38 = — FPE(H4 » Ü 
A 3 9= — A L P R A * A I 3 
5~4ü= -ALPhA*à 1 4 
83 3=425*1)4// 3. 
B34 = A26*H3Z/3 . 
P 35= A2 7*H 3Z/ 3. 
B36=A28*B 71 
R37=A29*B8Z

H 4 Z ) * L C« »

b39 = —ALPHA*MY
«40=A 32 *H5Z/ 3. 
P4 l = A 3 3 * R L Z 
8 4 2 = A 3 4 * B 2 Z 
134 3= A 3 5*B3Z 
R44= A36*B4Z 
B4 6=-FNPEIH4,0
b47=A39*B5Z 
84R=A4C*B6Z 
B49A=A1*H57/H5 
B49B = A l*YC —MX 
B50=2.*B2

H4 Z)*LC• f

l
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B51=A3*H5Z/Ht>
B52=A3*XAl
B53=A4*H5Z/Ht>
B54=A4*XA2
Bbft= A I/rïT-
B‘5 7=A L5^XA7 
B58=AI6*H‘>Z/H*i 
B59=A L6 + XA8 
860= A I3*H5Z/H5 
H61 = A 13*XA5 
Bft2 = A 14*HS7/T T 
863=A14#XAft
K= I
H2 I = H2 
H2=HR

CONDITIONS PRLLCMIJAIKES AFFECTEES PAR H2 
310 IF(H2-Z1215,216,216
215 H2Z=0.

GU TO 217
216 H2Z=H2-Z
217 lF(H2-( l. + Z) )?18,219,219
218 H 2 1Z = 0 .

GU TO 220
219 H21Z=H2-l.-Z
220 H24Z=H2Z-H4Z

IFIM2.LE.HP) GOTO 311 
H28=H2-H8

C CALCUL DES COEFFICIENTS 4 ET B AFFECTES PAR M2
A f = XV*Fi28*LC3U7
F!8 = A7*( YC-XV/2. ) 
A23=-V,2*LC*H8Z*H28 
A24=-.5;>W2*L(.*H8Z*«2 
8 31= A2 3*H8 7#.5 
b 3 2=A 2 4 * FI8 Z / 3 •
A 3 0=0 .
838=0.
A3 7=-FPE(h2,Fi28,H2Z)*LC 
845= -FHPEIM? ,M28,H2Z)*LC 
GO TO U 2 

ill A 7 = 0.
Bfi =0 .
423=0.
B 31 = 0.
424 = -. 5*»»2*00*02 7**2
B32=424*H27/3.
A30=-PG*LC*1000.
830 = A iü*H21Z 
A3 7=- FPE ( Fi2 » 0 
R4 5= —FNPE(H2,0 

31? IFIM2.LT.05) GOTO; 313 
A8=W2*LC*(H2-H5)*H5Z/H5 
E9 = A8*H >7/05* . 3 
Birr=A8*TC
4 9 = W 2 * L C * I ' 3 7 * * ? *.5K05 
811 = 2.*A9*H5KK( 1.*M5)
B 12 = A 9 * Y C 
GOTO 3 14 

313 A8 =0•

M2Z)*LC 
H2Z)*LC

r M
r “
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89 = 0 .
810=0.
A9 = . 5*V<?*LC*h27.**2KH5 
B 11 = A9*(3.*H5Z-H27)K< 3.*H5)
B12=A9*YC

31A A19=-. 5*W2*LC<:H24Z*H57.KH5 
A20 = -.5*W2*U.*H2 4Z*YC
A21 = W2*LC*H2AZ*(RED-1. ) *H5Z *10K(2.*H5)
A22=W2*LC*H24Z*(REDM*YC-XG)*.6♦IG 
82 5=2.;«'A19*H5ZK( 3.*H6 )
B26=2 .*A20*H5ZK( 3.*H5 )+2 . «A 1 9"" *YCK3.
B2 7=2 . => A20*YCK3 .
B28=A21*H5ZK(3.*H5)
B29=A2iK3-*(2.*YC-XG)+A22*H5ZK(3.+H5)
8 3 0=A22*(2.* YC-X G)K3.
IMK-1) 315,315,316

CALCUL DES COEFFICIENTS C13 A C24 MÜOE 2
315 Cl3=A2+A8+A9+A11+A17+A19+A21
C14 = A 1 + A3 + A4+A5 + A6 + A7+A10 + A13+A1A+Al5 + A16 + A18+A20 + A22 
C 15=A2 3 + A24 + A25+A26 
C19=R2+B9+B11+B14 
C20=83+810+012+815 
C2 1 = B 1 + P 4+P.5 + B6+B7+RR + R13+B18 + B19+ IP 3*0? 0+I P4*P,21 + I P5*ÏÏ36 + I P6*B37 
C22=622+025+828 
C23=023+026+029
C24 = 024+82 7+830+0 31+032+ 033 + 034 +020*IN3+IN4«021+IN5*B36+IN6*B37 + 83

+A28+A29+A30

18
C 1 6 = C 19 + C22
C 17=C2C + C2 3
C18=C21+C24 
K = K+ 1 
H2=H2 I 
GOTO 310

C CALCUL DES COEFFICIENTS Cl A C12 MODE 1 
"3 16 C1=A2+A8+A9+A 1 l + A 1 7 + A1 9 + A21
C2=A l +A3+A4 + A5 + A6 + A7+A10 + A13+A14 + A15 + A16 + A18+A20 + A22 
C3=A23+A24+A25+A26 
C7=B2+B9+B11+B14 
C8=03+810+012+815 
C 9 = 0 1 + 04 + 05+86 + 07 + 08 +B13 + 018+819+IP3*B20+IP4*B21+IP5*R 36 + IP6*R3 7 
—CTO = 022 + 025 + 028 
Cl 1=02 3 + 026+ h29
Cl 2 = 024+ 02 7+030+0 31+0 32+ B33+0 34 + I;13* B20+ I N4 *B 21 +1 N5*B 36+IN6*B 37 + B3

+A28+A29+A30

18
C4=C 7 + C 10 
C5=Cfi+Cl l
C6=C9TCT2—

C CALCUL DES COEFFICIENTS C25 A C37 MODE 3 
C2 5=C1 
C26=C2 
C27=A 32
C2P=C3-A 30 + A 3 1 + A3 3 + A34 + A3 5+A36 + A 37+A3 8 + A 39 + A40 
C29=C4
C 30=C5 + P40
C 3l = C6-0 38 + 8 39 + 04 1+R42 + R4 3 + B4 4 + R4 5 + B46 + R4 7 + R48
C 32 = C7 
C i 3 = C 8 
C 34 = C9
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C3 5=C LC 
C 36 = C l L + 840
C37=CI2-B38 + B 39 + H41 + B42 + R43 + B4 4 + 84 5 + 846+B47 + B4 8 

c calcul nés c g e f f l c i f f >i t s C3s a C50 Mnne 4
C 38=A2
C39=A L + A3 + A4 + A13 + A14 + A15+A16 
C40=—A32
C 4 1 = A 2 8 + A 2 9— A 3 L - A 3 3-A 34-A 39-A4 0
C42=B2
C43=B3-B40
C 4 4 = B 1 + B 4VR 5 + B18 + B19+B20 + R36+B37-B39-B41-B42-B47-B48
C 4 5 = B 5 C
C46=R49A+P5L+R53+B56*JP3 + JP4<'R58 + B60 + B62
C4 7=B49B + H52 + B54 +JP3*B57 + JP4*R59 + h61+B63+JP5*B36 + JP6*B 37 
C48=0.
C49=R40+JN3*B56+JN4*B58
C50 = JG5=>=fi36+JN6*B37 + JN3*B57 +JN4*B59 + B39 + B41+B42 + B47+B48

C CALCUL DES FORCES ET DES MOMENTS 
Sw1=CL*XC+C2 
SF L = -C3
SML = (CA^XC + C1) )«XC + C6 
SM1P=(C7*XC+C8)*XC+C9
S MTN =TC ID STC + CITT^XC +CT2
SW2 = C13*XC + C 14 
SF 2=-C 15
SM2=(C16#XC+C 17)*XC+C 18 
SM2P=(C19*XC+C20)*XC+C21 
SM2N-(C22^XC+C23)*XC+C24
SW3=C2‘3*XC+C26
SF 3 = -C27*XC-C28 
SM3=(C2 9*XC + C 30)*XC + C3 L 
SM3P=(C32*XC + C3 3)«XC + C34 
SM3N=(C35*XC + C36)*XC + C 37 
SW4=C38*XC+C39

“ ST 4 = -C40<IXC-C41
SM4I = (C42*XC+C4 3)*XC+C4 4 
SM4P=(C45^XC+C46)*XC+C47 
SM4N-(C48<:XC + C49)*XC + C50 
SM4=SM4P+SM4N

C VERIFICATION DE LA CONDITION DU TIERS CENTRAL 
B A SE =XC*H‘)ZKH‘j + Vf.
SDl=SMl-Swl*BASE/3.
IF(Sül)522,504,504

504 Sn2=SM2-Sw2*BASE/3.
IF I802)522,505,505

505 St)3=SM3-SN3*BASE/3.
IF (81)30522,506,506

506 Sn4=-SM4I+2.*SW4*ÛASE/3.
I F(S U 4) 522,523,523

5 22 K R I T E( IMP,640 )
GO TO 535 

523 WRITE! IMP,641 )
CALCUL HT7FA C T EUR TTE SECURITE CONTRE LE RhNVEKbtMENI 

535 FS1=ARS(SM1P/SM1N)
F S2 = AHS(SM2P/SM2N )
F S 3= A P S(SM3PKSM3N )
F S 4 = A B S(SM4PK5M4N)
F S-A Ml Kl(FS1,FS2,FS3,FS4)

“TT
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If (F S-XFS)550,551,55 1 
550 W8 I Ft ( I Ml-*, 607 ) XFS
CALCUL UE LA RESISTANCE AU GLISSEMENT 

5 5 L KGl=4HS(Sf IKSW1)
“ ft'G2 = ABS{SF?KSW2)
RG3= AüS(SF 3KSW3)
RG4=ABS(SF4KSW4)
RG=AMAXl(RG1,RG2,RG3,RG4)
IF(RG-XRGR)560,560,561

561 WRITE! IMP,700 XRGB
C CAL CUL DES ANGLES PH 11 ET PHI2 
5 60 IF (H 5 Z) 562,562,563
562 TAPE) 12 = 0.
S I PH I 2 = 0 .
COPH12=1.
GOTO 564

C

563 T APH I 2 = XCKFI5
SIPUI2 = XCKSQRT( X(0«2 + H5f*2 ) 
COPHI2=H5KSORT!XC*#2+H5**2)

564 I F (Y A( 1 1 )) 565,566,565
565 TAPHI1=0.
S1PHI 1 = 0.
COPH I 1= l^T
GOTO 367

566 TAPHI 1=(XA< 11)-XA(10) )KYA(10)
S1 PH I 1=(XA(11)—X A(10) )KSORT( (X A(11)-XA(l0) )**2 + YA(10)**2) 
COPHIi = Y A(10)

567 bASE=XC*H57KH5+YC 
~ AlRE=FASE*LC

C CONTRAINTES MODE 1 
C AMONT

KSORT!(XA(ll)-XA(lC))**2+YA(10)**2)

PR21=2.KAIRF*(-SWl+3.*SMlKRASE)K144. 
PU21=H2Z*W2K144.
PV2l=PR21+PU21
S1 GMAV = H 3Z*( ». 3—W2*(1.-EK) )
S IGMAH= S IGMA V*S1GMA
PS2l=(SIGMAH*COPh12 + S I GMAV*SI PH I 2)KI 44. 
PN21 = PC21 + PS21
P121 = PV2l + TAPHI2*«:2*(PV21-PN21)

C AVAL
PR 11=2.KAIRE*(2.*SWl-380rM“GLErV JK144.
PUll=H4Z*'w2 K 144.
PV1L = PR11 + PU 1 1 
PSll=C.
prm = Pti i + PSi i
P I 1 i = PVll + TAPHI1**2*(PV11-PN11)

C CONTRAINTES MODE 2 
C AMONT
PR22=2.KAIRE* (-SV.2+3.*SM2KBASE)K144. 
P U 22 = H 8 7 *Vi? K 144.
PV22=PR22*PU22 
PS?2=PS2l 
PN22=PL22 + f’S22
P I 22 = PV22 +TAPH I 2**2*(PV22-PN22)

C AVAL
PR12=2.KAIPE*(2.*SW2-3.*SM2KHASF)K144.
PU12=PL11
PV12=PRL2+PU12
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PS12 = PS 1 L 
PN 12 = PII12+ PS1 2
PI L2 = PV12 + TAPHII*«'?*(PVI2-PN12) 

C CONTHAIfMTtS MfiDC 3 
G AMüNl

•M

PR23=2.KAIRE*(-SW3+3.*SM3KRAS8)K14^.
PU23=PL2I
PV23=PR23+PU23
PS23=PS21
CF = 51.K< SORTIL.-I.72»(3.*H2K4000. )»*2) ) ) 
PN 2 3 = P G 2 3 + P S 2 3 + C L * ALPH A » SÜR I UTTfWTL ) KK4.
PI23=PV23+TAPHI?*»2*(PV23-PN23)

C AVAL
PR 13 = 2.KA I RE»(2.*SW3-3.*SM3KRASF)K144. 
PU13 = PU 11 
PV13 = PR 13 + PU 1 3 
PS13=PS1L
CE = 5 1 . K(SORT I l.-I.72»( 3.»H4K4000.)**?))) 
P:M13 = PUl 3 + PS 13-CE»ALPHA»SQRT I H4*H4Z )K144 . 
PI 13 = PV13+TAPHI1»»2»(PV13-PM13)

C CONTRAINTES MODE 4 
C APUNT
RR24=2.KA!RE»(2.»SW4-3.*SM4K3ASE)K144.
PU24=G.
PV24=PR24+PU24
PS24=C.
PN24=PU24+PS24
PI24=PV24+TAPHI2»»2»(PV24-PN24)

C AVAL
PR14 = 2.KAI RE» (3.»SN!4KRASE-SW4 ) K 144.
PU 14 = 0.
PV 14=PR 14 + PU 14
PS 14 = 0.
PN14=PU14*P$14
‘PI14=PV14+TAPHIl»»2»IPV14-PN14)
IF (IPA.GT.l) GOTO 568
0RRAX=APAX1IPRllfPR21,PR12,PR22,PR13,PR23,PR14,PR24) 
IF (PRPAX.LE.CPOR) GOTO 568 
«RITE (I WP » 7 l 8) P R M A X » C POR 

568 CONTINUE
O CA1CIIL DES RESiSlANCtS AU GLISStHtNI CISAILLEMENT INCLUS 

AIR£PG=AIRE»144.
PO 72 1=1,4 
SwI = SV*l I ) »CF8 
SF I = ARSISf(I) )
DU 72 JJ=i,5 
X J=JJ
FC=400.+(XJ-l.)»100.

72 RGFII,JJ)=(SWI+AIRFPO»FC)KSFI 
IF(RG.EO.RGl) IR G F = 1 
IFIRG.EQ.RG2) IRGF=2 
IF(RG.EQ.RG3) IRGF=3 
IF(RG.EQ.kU4) IRGF=4
I F IIMA-l169,68,69

68 WR I TE<IMP, 703 JVCOU 
RESULTATS SFCONOAIRES

69 WRIT FI IMP,67R)
SM1P=SMIP».0CI

C
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*N I V G LEVEL 21 DATÉ = 74066MAIN 10/56/58

SM1N=SM1N*.001 
SM1=SMI*.00L 
SM2P=SMZP*.001 
SM2N=SM2N*.00 1
TM2=SM2«.OOL
SM3P=SN3P*.00l 
S M 3N = S M 3 N *.001 
SM3=5M3*.001 
SM4P= SM4P*.001 
SM4N=SM4iN*.0Gl
^M4=SM4*.00l
VJR I TE ( IMP,679 )
WRITE!IMP,680)SMlp,SM?P,SM3P,SM4P 
WR I TE ( I MP , 68 l ) SMLN, SM2N,SM3N1,SM4N 
WRITE!IMP,682)SM1,SM2,SM3,SM4 
WRITE!IMP,70 9)F S l,FS2,F S3,F 54
ÎEIES-F 51)50,51,50

5i Mn=i
54 WR I TE I IMP,683)MO 
GO TO 55

50 IF(FS-FS2)52,53,52 
53 Mü=2
GO Tü 54

52 IF ! F S-F S 3) 1003, 1004, 1003 
1004 Mü=3
GOTO 94 

1003 M0=4
GOTO 54

55 WRITE! IMP,684 )
SF1=SF1*.001 
Swl=SWl*.U01 
SF2=SF2*.001 
SW2=SW2*.00l 
SF3=SF3*.00i
SW3=5W3*.001
SF4=514*.001 
SW4=5W4*.001
WRITE! IMP,685)SF1,SF2,5 F 3 , S F 4 
WRITE!IMP,686)SW1,SW?,SW3,SW4 
WRITE(IMP,687 ) RG 1,RG2,RG3,RG4 
WRITE!IMP,69? )
«RITE ! IMP,706)
WR I TE( IMP,70 7 ) ! (RGE(I,JJ),I = l,4),JJ=I,5)
WRITE ! IMP,701)
WRITE!IMP,689) IRGF 
WRITE (IMP,71?)
WiRITE ! I MP, 71 3) P 111 , P 112 , PI 13 , P II 4
WRITE (IMP,714) PV11,PV12,PV13,PV14 
WRITE (IMP,715) PN11, PN12,P!M13,PNL4 
WRITE (IMP,717) PRll,PR12,PRl3,PR14 
WRITE (IMP,716)
WRITE (IMP,713) PI21,PI22,PI?3,PI24 
W M 1 It: ( l M P , K 14 ) PV21,PV22,PV23,PV2 4
WRITE (I MP,715) PN21,PN22,PN2 3,PN2 4 
WRITE (IMP,717) PR2I,PR?2,PR23,PR24 
WRITE (IMP,702)
WRITE! IMP ,605 )
SECTIONS HORIZONTALES SUPPLEMENTAIRESC
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LEVEL " Tl MAIN DATE = 7A066 10K56K58

61 IF(I Z-I MA)16,17,10
16 WRITE(I HP,69U)
17 GO TO A5
18 XRGB = XRG
CF8=CF
IF(IMA-1 ) 19,19,23

19 IS 1=13
IS2=1A 
1 S 3= 1 j

20 WRITE! IMP,60l)
WRITE!IMP,603)
WRITE! IMP ,604)
WRITE!IMP,609)
WRITE!IMP,625)
READ(LEG,611) IS,EK1,EK2,EK3»EK4,EK5,EK6 
WK ITE l IMP,60 K )IS,EK1,EK2,EK3,EK4,EK5,EK6
WR ITE(IMP,606)
IF! IS-ISl)1,21,1 

21 WRITE!IMP,626)
READ(LEG,611) IS,EK7,FK8»EK9,EK10 
WRITE!IMP,607)IS,EK7,EK8,EK9,EK10 
WRITE!IMP,605)
IF ! I S-IS2 ) 1T22, I 

22 WRITE! IMP,627)
READ!LEG,621)IS,Z,XG,RED,IG 
WRITE!IMP,628)IS,Z,XG,RED,IG 
WR I T E(IMP » 609)
IF!IS-IS3)l,40,l 

T3 IF ! 1MA-2)24,24,25
24 I S 1= I 6 
IS2= 1 7 
l S 3= 1 P 
GOTO 2C

25 IF(IM A- 3) ?b,26,?l
26 I S 1 = 19
IS?=?0 
1 S 3=2 L 
GOTO 2C

2 7 IF (I MA-4) 2 8,28,29
28 IS 1 = 22 
TSZ=?1
IS 3=24 
GOTO 20

29 IF ! I MA-9) 30,30,31
30 IS 1=29 
IS2= 2 6 
IS 3=27
GOTO 2C

31 WHITE l IMP,691)
45 I F ( J ) 1000,46,1000
46 ITE! IMP, 601 )

STOP
TZTO-----------------------------------
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( J )injWAt^A=WA 03? 
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( c * -1 )/X * * OT =X 

(VA*VX*niA*X‘AJ)13d 11VO 
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0T 4 T = I 00z no
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• o=wx

0 = 1
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+ {Ç )VA**Z+( V) VA**V+( e ) VA*,Z+ (Z)VA**V+(l)VA)**Of/X5!=I«^ld = d 00Ç
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*0=(T1»VA
0

TZ+Z~(T)3A=(T)VA TOS
(r jax=(DMx 
11 ‘ i =r t o<, no

E = (r)fl A 10V
(VA‘VX‘l4A‘X4AJ)13d 11V0

(P)OX = X
IT‘l=r TOV Ü0 

*oi/x*(i-r)=(r)ax lot 
ii*i=r lot no

0 = 1
(VA‘VX*l*A*X*A3)13d 11V0

1 =1
11-7 = K

( Id ‘IM * W A ‘d ‘X * Z ‘VA ‘VX) ZVA3 A d1K 3
005 Dl 00

*oiKX4=(i-n = (71H ioz 
ii*i=r ioz no

<,=031
9 = d W 1

(11)VA‘(IT)VX‘(II)JU1WA‘(TIJdVdrtA*(11 »IdlWA* (IT)03dWAl 
* ( II )8X* ( 1 I )9A* ( II )1Ü1WX 4( Tl ) HVdWX 4 (U)Idli3X4(7T JOldWX N0lSKi3WI 0

( Id4 IM4 ^A 4 d X 4d 4X 4Z 4VA4VX ) V A 3 OMimiddOS

85/95/01 990VZ- = 31V Cj V A 3 IZ 13A31 PAIN
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N TV G LWËL '21 PQT DATE = 7A066 10/56/58

SURRCJU T I NE POLITY t X , Y , I., X A , Y A ) 
DIMENSION XA(11),YA(ll) 
INTERPOLAT IONC
J = 0

LOI J=J+1
IF(L.EQ.O) GO rn LOO 
IF(Y-YA(J))101,101,102 

ICC IFIX-XA(J))102,101,101 
102 J=J-1
N - J

ICO M=M+1
IF(J.LQ.1) GU TO 103 
Xl=XA(J-l)
Y l =Y A(J- l )
X2 = XA(J )
Y?=YA{J)
X J = XA(J+ l )
Y 3 =YA ( J+ l )
IF(L.ËQ.O) Gü TO 104
CALL FONG(Y,Y1,XI,Y2»X2,Y3»X3,FY)
X = F Y
lF(M.fcC.2)Gn TO 105
XI =X
GO TO 105

104 CALL F L NC(X,X I,Y I,X 2,Y 2,X 3,Y 3,F Y)
Y = F Y
IF(H.EC.2) GO TU 105
G L EG V

1C5 IF(J.te.2) GO TO 106 
112 IF(J.LC.10) GO TO 107
103 IF(M. EC.2) GO TU 108 
J = J+ l 
GO TU 109

rCTT IHL.EC. Ü1 GO 10 110
X=(X*(Y-YA(N) )+XI*(YA(N + l )-Y) )K{YA(N + l)-YA(N) ) 
GO TO 111

110 Y= ( Y=M X-XAIN ) ) + Y I * (XA ( N+ l )-X ) ) K (XA (N+l )-XAI N) ) 
GO TO 111

l C 7 I F(M.EC.2) GU Tü 108 
W71TI11

106 IF(M. EG.2) GO TO 111
GU TO 112

111 RETURN 
END

9
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kN IV G LEVEL 21 FONG DATE = 74066 10K56K58

SUBRÜUT I i»JE F0T4C ( X » X1 * Y 1 » X2 » Y 2 » X '3 » Y 3 » F Y )
D = X1**2* (X2-X 3)+X2**2:MX3-Xl )+X3**2<= ( X 1-X2 ) 
A=(Yl^(X2—X3)+Y2*(X3-Xl)+Y3*(Xl—X2))/

ID
B=(Yl*( X3^*2-X2*:(!2 )+Y2*(Xl**2-X3**?) +

1Y 3 *(X 2 * * 2— Xl♦♦2) )/D 
C= ( Y1<'X2*X3*( X2-X i)+V2*X 3*X1*(X3-X1) + 

IY3*X1*X2*(XI-X2) )/0 
FY=A*X**2 + B:>!X+r.
RETURN
ENTT
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10K56K58CA TF = 7A066I y G LFVFL 2T F PF

FU.NCriCN FPF ( H » A » R )
C POUSSEE SI SMlQUi DE L'EAU
C E ET B PKUFUNPFURS SUP. FT INF. MESUREES A PARTIR UE LA SURFACE 

COMMUN ALPHA
CL = 5I.K(SGRTt l.-(.72*(3.*HK4000•)**ZJ ) )
FPE = CE*ALPUA*SORT(H)/1,5*(B**1.5-A** 1.5)
«F TURIN
END
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m TV“G‘LEVEL 21 DATE = 74066 10K56K58

FUNCTION FMPF(H,A » B)
C PCMENT OU A LA POUSSEE SISMIQUE OF L•F AU 
PRQFATM=VA6 DU RESERVOIR 

C A El B PROFONDEURS SUP. FT INF. MESUREES A PARTIR DE LA SURFACE 
COMMUN ALPHA
CE = 5L.K( SQRT<l.-(.72*(3.*HK4000.)**2 ) ) )
F M PE =C E* AL PH A *S CR T(HI*(B*(B**l.5-A**1.5 >Kl.5-(B**2.5-A**2.5)K2.5)
RE TURN

C H

END



Appendice E

EXEMPLE TYPIQUE
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r.OUKSIFR iEXEN'PLL

üüNNFES

VC. TATI ) . Y A m . YA(<). Y A ( 4 V. VAT*»).
I IOC.00 5S.Ü0 63.00 6A.00 6P.50 S7.50
I S I K

6

16 YA(fa). YA{ 7). Y A(R ) . YA(9). YA(10). YA(L1).
2 AO.00 37.00 ^2.00 LA.CO 13.00 IS.00

t7 H3 •
3 75.00 25.00 LC.00

H2 . H 5 .
30.00 6A.00 20.00

HA, H8. XV.

I S Wl. 1HA LC. PG.W 3 . ID
A l A 5.00 62.50 ICC.00 1.00 10.00 l

T= 6MA
12.00A

I S XG. REOSP. 
11.00 0.55000

PHI . 
33.00

EK.
O.AO

ALPHA.
0.06

IG
5 L

IS XTS. XTGP;. 
1.50 0.70

TRC . 
0.70

CF8. 
0.6 5

CF. CPURT
0.65 100.006

IS VI. F A 1.V2 . V3 . VA. FA2 .
7 35.00 0.0 0.0 0.00.0 0.0

IS AI. ACC A6 .ATT AA. ATT J
L 3.006 0.0 0.00.0 0.00.0 0

I s h L . B 2 . B 3 . BA. B5. (36.
0.03.50 0.0 0.00.0 0.0

IS” F V 1. F V 2 . F H1 . F H2 .
10 0.0 0.00.0 0.0

I s A 7. A8 . B 7 . B8 .
1 l 0.0 0.00.0 0.0

L 1 . L?.
a. o

i s LTT ITT
12 0.0 0.0 0.0

RESULTATS POUR fcLFV. Z= 0.0 P I .

-CONDITION DU TIERS CENTRAL VERIFIEE

-VOLUME DU BETON 15A.69V = V.CU.

MODE 1 MODE 2 MODE 3 MODE 4

-MOMENTS (KIPS-P1.) 
MOMENT PÜS. 
MOMENT NEG. 
MOMENT TOT.

A TA 7R . 
-21 191.

? 6 2 P 8 .

A536 7.
-1 R 197. 
27170.

47479. 
— 2 2 A A 7 . 
25032.

2959A.
-955.

28639.

30.9952.241F . S . 2.493 2.115
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-MODE HE CEiAkGEME'U PREDOMINANT POUR LE RENVERSEMENT =MODE 3• • • • •

-FORCES (KIPS) 
FORCES HORI£.= 
FORCES VERT. =

175.
A57.

1 A I. 
464 .

223.
457.

-38.
627.

R.G. 0.382 0.3C3 0.489 0.060

-FACTEUR DE SECURITE CONTRE LF GLISSEMENT (CIS. INCLUS) 
RGF POUR 
F•C = 2Û00PSI 
F*C= 25OOP SI 
F ' C= 3000PSI 
F'C = 3500PS I 
F'C = 40COP S I

38.64 
4T.^L 
5/. I 1
66.35
75.51

48 .02 
5'T.48 
70.95 
82.42 
9 3.89

30.2 2 182.41
37.45
44.67
51.89
59.12

225.31
268.21
311.10
354.00

—RGF HUIT ETRE SUPERIEUR A 5

-MUDE DE CHARGEMENT PREDOMINANT POUR LA RESIST. AU GLISS.^MODE 3

-CONTRAINTES (LPSKPO.CA.) 
EN AVAL 
INCLINEES 
VERTICALES =
NORMALES 
DE FONDA II ON =

29.1 34.530. 3 17.4
3021
4. 3 
26.0

29.1
4.3
24.7

3 4.5 17.4
4. 1 C.O
3 C . 2 17.4

EN AMON! 
INCLINEES 
VERTICALES 
NORMALES 
DE FONDATION =

6 7 • 0 64.7 
60.5
34.8
32.8

b L.9 69.9
60.36 3.2

39.6 
30. 7

5 9.0■=

41.1
26.5

0.0
60.3

-CONTRAINTES ADMISSIBLES DE COMPRESSION DANS LE BF. ION =0.25F'C
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Ht iNNEE S

IS K I . Kï. K î. K A . K 5 . K6.
TT 0.0 0.0 G . C 0.0 c.o OTO

I S K / . k y. K 10 .KO.
1 A 0.0 0.0 C.O 0.0

I s 7 . XG. HEDSP. 
0.0 0.0

IG
15 ? 5.00 0

PrSULT ATS POUR ELEV. Z= 25.00 P I .

-CGND I TI ON OU TIERS CENTRAL VERIFIEE

MOUE L MODE 2 MOUE 3 MODE ^

-MOMENTS (KIPS-PI.) 
MOMENT PUS. = 
MOMENT NEG. = 
MOMENT TOT. =

12638. 
-6 L45. 
6493.

Il766. 12638. R 574 .
-6532.
61C 6 .

- 4 9 C 1.
6855.

-289.
R284.

F.S. 2.05 7 2.398 1.935 29.634

-MUDE DE CHARGEMENT PREDOMINANT POUR LE RENVERSEMENT =MODE 3

-FORCES (KIPS)
FORCES HOR I Z .= 
FORCES VERT. =

74. 58. 97. -17.
289.200. 209. 2 00.

R. G. 0.371 0.275 0.486 0.060t:

-FACTEUR DE SECURITE CC ITHE LE GLISSEMENT (CIS. INCLUS) 
RGF POUR 
F ' C= 2 00 0P S I 
F ' C= 2500PSI 
F ' C = 3 0 C 0 P S I 
F'C = 35C0PSI 
F*C= 4000 P S I

5 5.45 
68.8 8 
82.3C

71.76 
8 9.11 

106.45

42.3 8 
52.64 
62.90

241.23
298.83
356.44

7 3.16
83.42

95.7 3 123.80
141.15

414.04
471.64109.16

-RGF HUIT F TR F SCPFRIELR A 5

-MOUE DE CHARGEMENT PREDOMINANT POUR LA RESIST. AU GLISS.=MODE 3

-CONTRAINTES (L8SKP0.CA.) 
EN AVAL 
I NC LI NEES 
VERTICALES 
NORMALES 
DE FnNDATTUN ='

32.6 3 3.0 
24.3

37. I 19.0
14.0

—
2 3.9 
0.0

2 7.3
0.0 C.O c.o

73 24.3 2 /. J 14.0

EN AMONT 
INCLINEES 
VER TICALES 
NORMALES 
DE FTTNDATION

37.3 
34.5
16.9

4 0. 6 
3 7.9 
21.7
1672

36.4
34.5 
2 3.0

50.9
43.9r:

0.0
17.6 12.8 43.9
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CONTRAINTES ADMISSIBLES CE COMPRESSION DANS LE BETON 0.25F'C

I

!
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r CiNNFES

I s K 1. K2. K i. K4. K 5 . K6.
16 0.0 0.0 c.o 0.0 c.o TjTÔ

I s K 7 . KB. K 9 . K 1 0 .
1 7 0.0 0.0 0.0c.o

I s z. X6. kedsp. 
0.0 o.c

IG
16 1C.0C 0

RESULTATS POUR ELHV. Z= JC.OU PI.

-CONDITION OU TIERS CENTRAL VERIFIEE

NODE I MODE 2 MOUE 3 MODE 4

-MOMENTS (KIPS—PI.) 
MOMENT PUS. 
MOMENT"NEG. 
MOMENT TOT.

98 50. 
-4718. 
5 L 32.

9099. 98 50. 6423.
-3695.
5404.

— 5 G C 0 .
4850.

-210.
6213.

~

F.S. 2.08 8 1.9702.463 30.584

-MODE DE CHARGEMENT PREDOMINANT PUUR LE RENVERSEMENT =MODE 3• • • • •

-FORCES (KIPS)
FORCES HURIZ . = 
FORCES VERT. =

59. 79.46. -14.
240.163. L 12. 163.

R.G. 0.36 9 0.269 0.482 0.060

-FACTEUR DE SECURITE CONTRE LE GLISSEMENT (CIS. INCLUS) 
RGF POUR 
F'C= 20COPSI 
F•C= 25OOPS T 
F'C= 3000 P S I 
F TK= TTC 0 P ST 
F ' C = 4 0 0 0 P S I

64.3 L 
7 9.98 
9 5.5 !•

268.87 
333.38 
397.89

8 3.08 
10 3.25 
123.41

48.68
60.51
72.34

ITT. ZI
126.85

143.58
16 3.75

84.17
96.01

462.40
526.91

-RGF DOIT ETRE SUPERIELR A 5

-MODE DE CHARGEME'JT PREDOMINANT POOR LA RESIST. AU GLISS.=MODE 3

-CONTRAINTES ( LP, SKPO . L A . ) 
EN AVAL 
INCLINEES 
VERTICALES 
NORMALES 
DE TÜTUATTTN =

27.6 28.9
19.9 
0.0
TTTT

31.7 
2 1.8

15.1
10.4

n

1 8.9
0.0 G . 0 0.0
TTT.T 2 1.8 10.4

EN AMONT 
INCLINE!S 
VERTICALES 
NORMALES 
DE FONDAT!CM =

35. [ 3 1.8 
3 1.8 
14.8

32.9
32.9
20.8

41.3
41.335. (

l 9.9
16. r

MAI-
13.3 41.317.1
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CONTRAINTES APMISSIRLES CE COMPRESSION DANS LE BETON 0.25F'C

!

|

N
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nriMNfcËS

i s K L. K?. K 5.Kl. K 4 . K6.
ri 0.0 0.0 c.o 0.0 HTTJ 0.0

I s K 7. KH. K 10.KO.
20 0.0 0.0 C.O 0.0

I S 7 . XG. FfFDSP. 
0.0 OTC

IG
Tl V37ÏÏ0 0

RESULTATS POUR ELtV. 7= 45.00 PI.

-CONDITION DU TIERS CtNTrtAL VERIFIEE

MOUE 1 MODE 2 MO! F 3 MODE 4

-MOME ITS (KIPS-PI.) 
MOMENT PUS. 
MOMENT NFG. 
MOMENT TOT.

3 112. 3 3 91. 39 92 . 2569.
—2071.
19 21.

-1997.
1994.

- 1 393.
1998.

-54.
2515.

F.S. 1.998 2.435 1.928 47.858rr

-MODE DE CHARGEMENT PREDOMINANT POUR LE RENVERSEMENT =MODE 3

-FORCES (KIPS)
FORCES h(JRIZ.= 
FORCES VERT. =

24 . 21. 33. -7.
74 . 79. 74. 111.

R.G. 0. 32 7 0.269 0.447 0.060

-FACTEUR DF SECURITE CONTRE I. E GLISSEMENT (CIS. INCLUS) 
RGF POUR 
F 'C= 20C0PSI 
F'C= 2 50 0P S l 
F 1C = 3000PS1 

^ F '0= ^TCOP Sl 
F 'C = 4000PSI

129.03 
160.79 
192.55 
224.31
256.07

147.74
184.07
220.40

94.4 3 
117.67 
140.91

475.20
591.30
707.39

256.74
293.07

164.16
187.40

823.48
939.57

-RGF DOIT ETRE SUPERIEUR A ‘5

-MODE DF CHARGEMENT PREDOMINANT PIJUR LA RESIST. AU GLISS. = MODE 3

-CONTRAINTES (LbSKPO.CA.) 
EN AVAL 
INCLINEES 
VERTICALES 
NORMALES 
DE FONDAT TOM] =

18.4 
9. 7

22.9 20.4 
10.7 
0.0 
10.7

14.5
12.1 7.6

0 . U 0.0 0.0—
9. 7 7775

EN AMONT 
INCLINEES
1MItTNEKM5
NORMALES 
DF FONITATTTTN =

22.0
22.6
13.0

16.7
16.7

2 1.5 
2 1.5 
14.0

21.1
21.1

8.2 0.0
T. o" TTS 7171
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0.25F'CCONTRAINTES AI;W ISSIRLES PE CCM'^RESSION DANS LE RETON
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DONNEES

I S KL. K?. K 4 . K5.K 3 . K6.
ÜTC"0.0 0.0 TT700.0

I S K LO.K 7. KH. K N.
5 i 0.0 0.0 0.0 0.0

XG. REDSP. 
0.0 Ü.O

IS Z . IG
? 4 60.00 0

RESULTATS POUR ELEV. Z= 60.00 PI.

POUR LE Z CHOISI, IL EST IMPOSSIBLE 
DE CALCULER LA STABILITE DE LA SECTION
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rOMNEES

K2.
25 ÜVU O.TÏ 0.0
I S K L . K 5.K 3. K ^ . K6 .

(T.0 ÔTfTÜ7Ô

IS K 7 . K 10 .Kt<. K 9.
26 0.0 0.00.0 c.o

XG. REOSP. IGIS Z.
2T 65.00 OTO OTC 0

RESULTATS PüUR ELFV. Z= 63.00 PI.

LE Z CHOISI EST PLUS GRAiO QUE LA HAUTEUR DU COURSIER

L
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