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1. INTRODUCTION 

Les travaux de revision de la norme SIA 160 sur les charges ont conduit a un 
nouveau concept de securite. qui repose notamment sur !'analyse des dangers 
potentiels. Dans ce contexte. les bases du chapltre "vent" ont ete reconsiderees. 

En effet. ii fallait s'assurer que la vitesse du vent de reference soit definie de 
maniere compatible avec le nouveau concept de securite. 

En raison de !'existence en Suisse d'un reseau automatique de mesures 
meteorologiques ANETZ qui assure la mesure des vitesses de pointe ainsi que des 
moyennes sur 10 minutes, c'est sur la vitesse de pointe que le choix s'est porte. 

Ce choix fut guide essentiellement par le fait que ce sont les charges statiques 
extremes qui sont determinantes pour la norme et que pour definir de telles 
charges a partir d'une valeur moyenne ii faut introduire un coefficient de rafale. 
Ceci entrainerait le produit de deux incertitudes, une sur la valeur moyenne et 
l'autre sur le coefficient de rafale. Notons que ce choix est tres favorable dons le 
contexts sulsse. puisque la complexlte de la topographie impllque une 
relativement grande variation spatiale dons les valeurs de reference. 
L'inconvenient de ce choix serait so difference avec la pratique de certalnes 
autres normes etrangeres et avec les concepts se mettant en place pour les 
normes internationales (Euronorme par exemple) qui doivent tenir compte du fait 
que de nombreux pays ne mesurent, sur une base regullere, que les vitesses 
moyennes. II peut s'agir de moyennes sur 10 minutes ou de moyennes horaires. 

Le choix pour la norme SIA 160 s'est done porte sur la valeur extreme et une 
periode de retour de 50 ans a ete retenue pour !'evaluation de la vitesse de pointe 
a partir des donnees. 

Un coefficient de securite de 1.2 a ensuite ete retenu sur !'incertitude des donnees. 
ce qui correspond approximativement a une periode de retour de 120 ans. Un 
coefficient de 1.2 est egalement utilise comme securite sur le modele de calcul. 

Comme la norme SIA prescrlt un coefficient global de 1.5, la valeur extreme 
calculee est divisee dons le chapitre ·vent" par ce coefficient de 1.5. 

La deuxieme difference avec l'ancienne norms est relative au profil de vitesse en 
fonction de ta hauteur. Trols rugosites ont ete definies. La rugoslte de campagne 

Crurale) avec une loi de puissance de ex = 0.23 sur les vitesses moyennes, sert de 

reference. Les surfaces de lac ont un exposant de ex= 0.18 et les zones urbaines 

tres rugueuses ont ex = 0.36. 

Notons que dons la norme, le coefficient de hauteur CH represente des rapports 
de vitesse de pie et non celui des vitesses moyennes. 

La trolsieme difference est une consequence de ces choix. Les coefficients de 
pression etant rapportes a une pression dynamique de pointe et les charges 
souhaitees etant des valeurs extremes, nous avons defini un nouveau coefficient 
de presslon Cq representant le rapport entre une presslon pie mesuree en 
soufflerie et la pression dynamique pie de l'ecoulement non perturbe par le 
batiment. 

II peut apparaitre d'emblee que dons une telle definition. si les objets sont de petite 
taille par rapport a celle de la turbulence d'approche, les repartitions depressions 
extremes CCq) doivent etre voisines des repartitions moyennes (Cp). Les valeurs 
de Cq seront par contre plus foibles lorsqu'elles resultant d'une moyenne sur une 
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surface de construction. Notons que dons le cos de la prise en compte par erreur 
d'un coefficient Cp selon l'anclenne definition a la place de Cq, ii en resulterait une 
charge trop forte. done un sur-dimensionnement de la construction par rapport 
aux effets du vent. 

Cette nouvelle definition. associee avec la necessite de definir les coefficients 
correspondants necessite des essais en soufflerie. 

Le quatrieme probleme qui s'est pose est celui de la representation des resultats. 
Suite a une enqu~te effectuee en 1981-1982. ii est apparu que les bureaux 
d'ingenieurs manlfestaient une preference pour une reactualisation des tableaux 
de coefficients existents au lieu d'une nouvelle presentation sous forme de 
courbe ou sous forme parametrique. 

Les essais en soufflerie ont done ete organises dons ce but. Des maquettes a 
l'echelle 1/200 sont placees dons une soufflerie a couche limite. La couche limlte 
reproduite presente l'exposant de loi de puissance a. = - 0.23 qui correspond au 
terrain rural. 

Les maquettes sont equipees de parols specialement con9ues pour permettre la 
mesure directe de la moyenne de surface.( l ) En effet la technique usuelle 
conslste a pratiquer des trous dons la paroi et a l'aide de tuyaux relies a un 
moyenneur pneumatique, on mesure la pression surfaclque moyenne. Par une 
nouvelle conception des parois, dons laquelle le moyenneur est inclus dons la 
surface, ii a ete possible de reduire considerablement la complexite du cablage 
pneumatique ainsl que le travail correspondent. Ce type de paroi est decrit plus en 
detail au paragraphe 3.1. 

Finalement, une conception modulo ire des maquettes a ete retenue de man I ere 
a permettre la realisation de toutes les formes a l'aide de quelques elements de 
base 
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2. DEFINITION DES COEFFICENTS DE PRESSION 

• 
Le nouveau coefficient de pression note par Cq (parfois aussi Cp) est defini 

comme le rapport de la pression extreme ~ sur la pression dynamique extreme 

Cl/2 p 02). les 2 valeurs extremes ayant la meme probabllite d'apparaTtre ou la 
meme periode de retour. 

La pression et la vitesse extremes ne sont alnsi pas simplement des valeurs 
aleatoires instantanees mesurees en soufflerie. mais des variables deduites 
statistiquement. 

On suppose que tes vateurs extremes sulvent une distribution du type Fischer 
Tippet I. Un echantillon de 16 mesures est preleve sur chaque prise de pression 
dons un intervalle de 7 secondes. La distribution de Fischer-Tippet permet 
d 'effectuer une regression de Gumbel de ces valeurs extremes selon lo relation 
suivante: 

/\ 
V(P) = - tog (-log (P)) 

/\ ou V = vitesse extreme 

p = probabilite d'apparitlon de la valeur. 

On voit que cette relation est doublement logarithmique. II a ete montre qu'en 
turbulence. la population des extremes obeit a cette relation lineaire en 
diagramme doublement logarlthmique (2). 

/\ /\ 
La pression C p) ainsi que ta vitesse (V) sont colculees par extrapolation de la 
distribution a la probabilite de non excedence de 0.98. ce qui correspond a une 
periode de retour de 50 ans dons la nature. 

Parallelement a la mesure du coefficient (Cq) pour cheque point de la maquette. 
on calcul aussi un coefficient de pression moyenne (Cp) et un coefficient de 

/\ 
presslon pie .(Cp). 

Le coefficient Cp correspond a la definition adoptee par lo norme actuelle. II est 
toutefois recalcule ici pour un modele place en ecoulement turbulent. 
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Les trols coefficients calcules sont deflnls ci-dessous: 

-
Cp = __£ 

1/2 p V2 

" Cq = p 
X 

112 p v2 

" " p 
Cp = 

1/2 p \/2 

Definition des variables: 

" p = presslon extr~me 
-p = presslon moyenne 

" v = vltesse extr~me 

v = vitesse moyenne 

p = densite de l'alr 
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3. DESCRIPTION DES ESSAIS 

routes les mesures ont ete effectuees a la soufflerie a couche limlte du LASEN de 
l'EPFL(fig. l) 

Les modeles etalent places sur le plateau tournant permettant d'obtenir 
automatiquement les differentes orientations du vent choisies. Pour les essais 
decrits dons ce rapport. les orientations generalement choisies ont ete de 0°. 15° 
et 45°, correspondant aux orientations definies dons la version 1970 de la norme SIA 
160. 

routes les mesures ont ete realisees dons un ecoulement a couche limite 
turbulente (profil de vitesse ex= 0.23 - fig. 2). 

Le dispositif utilise pour la creation de la couche llmtte comprend une rangee de 
perturbateurs triangulaires placees a l'entree de la veine et sulvle de cubes de 50 
mm de cote disposes en quinconce sur une longueur de 2 m au sol de la soufflerie, 
puis des cubes de 25 mm de cote disposes en quinconce sur une longueur de 7 m. 
Le dispositif est dessine schematiquement dons la figure 4. Les perturbateurs 
triangulaires sont conformes au concept de Irwin C 3 ). La region situee dons un 
rayon de l m de !'emplacement du modele ne portait aucune rugosite afin de ne 
pas introduire de perturbations de sillage sur les faces des modeles (fig. 3) 

-
Les profiis de vitesses moyennes M et intensites de turbulence (I) sont egalement 
donnes a la figure 2. L'ecoulement reproduit dons la soufflerie correspond a un 
terrain rural dons la nature. 
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3.1 Appareillaoe de mesure 

Un schema des installations est presente a la figure 4. 

Les modeles sont en plexiglass a l'echelle 1 :200. lls ont ete realises par !'Atelier des 
Maquettes du Departement d'Architecture de l'EPFL. Les parois sont munies de 
cavites moyennantes afin de permettre la mesure de presslons moyennes sur les 
surfaces d'interet (ie. les surfaces pour lesquelles la norme requiert des 
coefficients de pression). En outre. quelques prises localisees sont disposees dons 
la region du coin du toit et sur la face au vent afin de permettre des mesures de 
presslon ponctuelles (cf chap. 4. description detaillee). 

Les prises de presslon sont reliees par des tubes en plastique de diametre interieur 
1 mm et a un Scanivalve Ccommutateur pneumatique) a 48 entrees. Le cablage 
est presente a la figure 4. La mesure de pression est effectuee avec deux 
capteurs de pression differentiels Bruel et Kjaer (B&K). Ces capteurs ayant une 
derive du zero en fonction du temps. la mesure de pressions sur chaque point de 
la maquette doit ~tre corrigee de cette derive. Pour ce faire et afin de permettre le 
prelevement de plusieurs mesures sur chaque prise de pression. ces dernieres 
sont alternees par des zeros. Ainsl un zero est mesure au debut et a la fin de 
cheque serie de 16 mesures sur une prise. 

Le systeme de mesure de pression a une reponse plate a 10% pres jusqu'a 80 Hz. 
La courbe de reponse spectrale est donnee dons la figure 5. 

Le signal n'a pas ete filtre car II a ete admis que l'erreur sur les extremes. introduit 
par le filtrage. pourrait etre plus importante que pour un signal non filtre. 

La vitesse de reference est mesuree a fa hauteur du sommet de chaque batiment 
a f'alde d'un fil chaud etalonne au prealabfe (fig. 6). Le systeme de mesure 
onemometrique est de Thermosystem CTSI 1015). 
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3.2 Mesures de forces 

Sur le tableau de chaque forme de bOtiment de la norme, sont aussi presentes 
des coefficients de forces globales. ii s'agit de la force totale agissant sur la 
structure dons ses trois composantes, divisee par la surface du maitre couple 
correspondante. 

Ces coefficients sont calcules par integration des coefficients de pression 
correspondent a chaque composante. 

Parallelement, des mesures de ces forces sont effectuees directement dons la 
soufflerie a titre de comparaison.( cf. chapitre 5 ) L'ecoulement a les m~mes 
proprletes que celui destine aux mesures des coefficients de pression. 

Les modeles utilises sont en polyurethane expanse avec les m~mes dimensions 
que les modeles en plexiglass. 

Les mesures sont faites a l'aide d'une balance de base placee sous le modele a 
l'exterieur de la soufflerle (cf schema des installations, fig. 4). II s'agit d'un capteur a 
six composantes conc;:u et fabrique par le departement de Microtechnique de 
l'EPFL (fig. 7 et 8). 

La balance de base a une senslbllita de 0.2 N pour les forces et de 0.01 N/m pour 
les moments. Sa frequence propre est de l'ordre de 30 Hz. Elle requiert le calcul 
des composantes a l'aide d'une matrice d'etalonnage a 36 composantes. Cette 
foc;:on de proceder decoule du falt que les capteurs sont disposes 
symetriquement et n'assurent pas l'independance des composantes qui seralent 
caracterisees par une matrice diagonole. De ce fait, les calculs sont lmportants et 
la balance ne peut pas mesurer des frequences elevees. 

La balance de base ne sert done qu'a mesurer les reactions (forces quasi 
statiques exercees par le vent sur les bOtiments). 
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3.3 Mesure de forces sur tabllers de ponts 

Un tableau supplementaire relatif aux tabllers de poots routlers a ete etabli O la 
demande de l'Office Federal des Routes. Le m~me dispositif que celui permettant 
la mesure de forces sur les bOtiments est utilise pour des mesures des forces sur les 
tabliers de ponts. 

La maquette O l'echelle 1 :50 est une construction sandwich formee de bois et de 
sagex. Les differents murs ou parois soot realises en sagex. La maquette est 
posee sur le capteur O 6 composantes (balance) situe au milieu de la veine dons 
le sens de la largeur (fig. 9). 

Tous les modeles des ponts ont ete montes verticalement dons la soufflerie du 
LASEN 0 une distance de 2.5 m en oval de la sortie du convergeant. L'ecoulement 
turbulent a ete cree par une grille disposee a la sortie du convergeant et 
produisant une turbulence uniforme sur une hauteur de 50 cm de part et d'autre du 
centre de la section (fig. 10). 

Les forces et moments soot mesures par la m~me balance de base fixee au 
niveau du plancher de la soufflerie (fig. 11). Une extremite du modele est fixe sur la 
balance. L'autre extremlte du modele est fixe au plafond au moyen d'un systeme 
a rotule et ressort. Ce montage permet d'equilibrer le polds du modele de manlere 
a eviter des surcharges en force vertical et d'eliminer un moment d'encastrement 
sur la balance. La rotule permet lo mesure de forces laterales et moments de 
torsions. Ces deux dernieres composantes soot les charges recherchees pour le 
dimensionnement des poots en relation avec les effets du au vent. 

Les coefficients qui resultent de ces mesures soot presentes dons le tableau de la 
page suivante pour tous les types de pont demandes par l'Offlce Federal des 
Routes. 
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4. DESCRIPTION DES MODELES 

4.1 Geometrie des modeles 

Touts !es modeles sont realises par I' atelier des maquettes du departement d' 
architecture de I' EPFL. 

Les modeles de bOtiments sont des elements modulaires formes a partir d'un 
certain nombre d'elements de base. 

Elements de facade 

II s'agit de trois plaques d'une largeur de 120 mm nommees "murs", servant 
comme facade des modeles etudies. Les trois "murs" ont une hauteur de 30. 
60 et 120 mm (fig. 12 et 13). 

Elements de totture 

II s'agit de 4 types de toiture a 2 pans. de base carree de 120 mm de cote. 
L'angle d'ouverture des tottures est de O" (fig. 14 - toiture plate). 10° (fig . 15). 30° 
(fig. 16) et 50° (fig. 17). 

Les figures 12 a 17 presentent ces elements de base avec leurs dimensions. 
!'emplacement des prises localisees et les surfaces equipees afin d'obtenir des 
pressions moyennees. 

Certaines formes de bOtiment de l'ancienne norme sont definies avec des avant
totts. Les resultats obtenus sur ces formes ne sont pas representees ici. 

Les differentes configurations de bOtiments faisant partie de la norme sont 
formees en combinant les elements de base entre eux et en utlllsant plusieurs fois 
le meme type d'elements pour le meme modele afln de creer le rapport des 
dimensions demande. 

Certains formes de bOtiment etant de grande taille, seule leur moitie etait 
construites avec des parois equipees de prises de pression. Dans ces cos. un 
"masque" en plexiglass complete la maquette pour atteindre le rapport des 
dimensions donne (fig . 18). Les coefficients de presslon pour les parols non 
equipes sont deduits par symetrie en effectuant des mesures a des orientations 
symetriques ou complementaires a celles deslrees. 

La figure 19 presente un tableau recapitulant les differentes formes de modeles. 
leur numero dons la nouvelle norme, leur dimensions exactes ainsi que le rapport 
des dimensions effectives demande. 

Les figures de !'Annexe A presentent pour chaque forme un dessin eclate du 
modele avec la numerotation des prises de pression. 
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4.2 Technlaue des mesures de oressjoo 

Comme les coefficients de pression demandes correspondent dons la plupart 
des cos a des moyennes sur de grandes surfaces, II a ete possible de diminuer 
considerablement le nombre de tuyaux, et par consequent celui des mesures de 
pression. Ceci est realise en developpaot des moyenneurs pneumatiques 
incorpores dons la parols de chaque modele. 

routes les surfaces equlpees des modeles soot construites avec 2 plaques en 
plexiglass de 1 mm d'epaisseur, separees par une feuille de plastique adhesive 
double-face de 0.2 mm d'epaisseur. La surface exterieure comporte des series 
de trous de 0.3 mm de diametre, regullerement espaces de 10 mm (fig. 20). Des 
decoupes de la feuille de plastique permettent d'lnserer plusieurs cavltes 
correspondant a la definition des moyennes de surface differente sur cheque 
face. Elles correspondent aux valeurs EFG H, m no etc. des tableaux. De petits 
canaux soot utilises pour relier les prises de pressloo localisees situees trop au 
bord. 

La surface lnterieure est munle d'un seul tuyau pour cheque surface moyennee ou 
pour chaque prise localisee (fig. 21). Pour le cos des mesures simultanees des 
pressions interieures et exterleures, un systeme symetrlque a trols plaques a ete 
conc;u. 

Ce systeme de moyenneurs poeumatlques a fait l'objet d'une analyse detalllee 
afin d' etablir les limites et la precision du precede.Les figures 22 et 23 montrent une 
partie de cette analyse concernant l'epaisseur du joint. 

L'essai tel qu'il est conc;u lcl permet de contrOler l'efficacite de moyennage des 
cavites pratiquees dons la surface. 

Cet effet est mesure par la repartition des pressions a l'lnterleur de la cavlte 
(mesure selon les points 7 a 12). 

De ce point de vue. le joint de 0.4 mm. presente une variation beaucoup plus foible 
que le joint de 0,2 mm. d'epaisseur. 

La pressioo moyenne mesuree a l'aide d'un moyeoneur pneumatlque externe se 
rapproche beaucoup de la presslon mesuree au centre de la surface. ceci aussl 
bien par les joints de 0,2 et de 0.4 mm. 

Toutefols. la difference observee entre les points 7 et 8 pour le joint de 0.2 mm. est 
lmportante alors qu'elle est tres foible pour le joint de 0.4 mm., ce qui montre la 
quasi lnsensibilite de la mesure de la moyenne a la position exacte des points de 
mesure a la zone centrale de la surface. 

Si une epaisseur de joint superleure a 0.2 mm. aurait ameliore de maniere sensible 
l'efficacite du moyennage, elle o'a pas ete retenue afin de ne pas affecter la 
reponse en frequence. 

Les figures 24 a 26 presentent la repoose en frequence en fonctioo de differents 
volumes de moyenneurs poeumatiques. 

la figure 27 presente les differents elements d'une paroi de modele (toiture OU 
mur). 
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Toutes les parois des modeles (murs ou tottures) ont une epalsseur de 8.2 mm. 

La position des prises de presslon (de la surface lnterieure de la paroi) de chaque 
element de base est donnee aux figures 12 - 17 du § 4. 1. 

Pour chque forme de batiment. les documents suivants sont presentes en annexe: 

Un dessln edate du modele avec la numerotation des prises de presslon pour 
des moyennes de surface ou pour les prises locallsees. 

Les listings des resultats obtenus pour chaque orientation du vent et prise de 
presslon (Cp, Cq. Cp). 

Les tableaux de la mame forme que ceux de la norme. remplls uniquement 
avec des valeurs bruts. mesurees pour Cp. Cq et les forces mesurees pour Cp. 

Les tableaux finaux de la norme avec las coefficients corresporidant 
uniquement aux valeurs deduites des Cq mesures. 
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5. RESULTATS - CONCLUSIONS 

Les resultats de l'etude se resument aux tableaux de coefficients de la pression 
due au vent. pour differents types de batiments et de ponts, et ceci dons le but de 
la reactualisation de la norme SIA 160 sur les charges. 

En ce qui concerne les forces globales. les coefficients presentes dons les 
tableaux de la norme SIA 160 sont calcules par integration des coefficients de 
pression Cq sur la surface correspondante a chaqune des trois composantes. 

Parallelement. des mesures de ces forces sont effectuees directement dons la 
soufflerie a titre de comparaison. comme deja mentionne au chapitre 3.2. 

Les coefficients Cf issus des mesures de forces peuvent etre compares aux 
coefficients Cf deduits par Integration des Cp car ii s'agit de pressions moyennes 
(figure 28). 

La figure 29 presente une comparaison des coefficients Cf par des mesures en 
soufflerie avec les coefficients deduits par integration des Cq. Tousles points sont 
pratiquement alignes sur une droite a 490, ce qui est compatible au fait que les Cp 
sont en general superieurs aux Cq de lD°k -15%. 

Les quelques points en parenthese sur les deux graphiques correspondent a la 
forme 4.6.8. II s'agit d'un batiment tres bas qui presente face au vent une tres petite 
surface. done de tres foibles reactions difficllement mesurables avec preslcion. 

Cette etude de comparaison montre que les coefficients resultant des deux 
methodes sont en tres bonne correlation. Ceci autorise la determination des 
coefficients des forces par sommation algebrique des coefficients de pression 
par face de bOtiment. 

En ce qui concerne les coefficients de pression, la nouvelle technique est 
eprouvee et valable pour les determinations des coefficients Cp et Cq detinis au 
chapitre 2. Les valeurs de Cq presentees dons la norme sont celles qui interessent 
l'lngenieur civil. II s'agit de charges extremes correspondent a des elements de 
fa<;ade. de toiture. d'element de toit. voir a des structures entieres. 

II est toutefois evident que les charges extremes ne sont pas exactement celles 
qu'espere l'ingenieur de structure pour calculer un element de cadre ou de 
contreventement local (par exemple d'un etage). 

En effet. les pressions dues au vent. etant non uniformes sur les surfaces, les 
charges extremes instontannees qui en resultent vont dependre du systeme 
statique. Par exemple dons le cos d'un cadre, le moment maximum dO au vent 
peut etre different des moments dOs a lo force resultant de la combinolson 
determinonte des coefficients de presslon. 

En toute rigeure, ii faudrait mesurer en soufflerie les forces tronsmises par 
l'enveloppe don le batiment a un instant donne sur les elements porteurs. Cette 
remarque est particulierement importante pour le dlmenslonnement de grands 
batiments contigus non joinctifs (par example de grands batiments formes de 2 
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structures independantes) pour lesquels seuls des essais partlcullers tenant 
compte de la structure prevue seralt O m6me de fournlr les charges. 

Aujourd'hui. avec l'alde des mlcroordlanteurs. les essals effectues devraient ~tre 
parametre et las resultats presentes sous forme de regression lncluant las rapports 
de dimensions. des angles. des partlcularltes geometriques des ouvertures et de 
la porostte du botiment. Ces formes parametr1ques permetralent de determiner las 
cos les plus defavorables relatlfs O chaque ouvrage speclfique. 
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Fig. 1 

Chambre de tranquillisation 

Grille en nid d'abeille 

Concentration 
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Fig. 1 Oa. Grille generatrice de turbulence . 
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Fig. 1 Ob. Profils de vitesse et intensite de turbulence pour les mesures de forces 
sur les tabliers de pents. 
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-- • I --
30 

• • • • • • • 
I I I I I I I 

s I 1 I 1 I 1 I 10 I 10 I 10 I 

t .4-i4 I • 4 

15 83 

92 

120 

Dimensions en mm. 

lASEN N504. 121 

I • 10 

49 

4 
120 

49 

I 12 

I 4-f-• 10 

22 

11 

29.11.1988 Ko/Wl 



f 

f 

r 

r 

f 

r 
I 

L 

30 
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Fig. 18. Exampled' une maquette de b~timent de grande taille formee par des elements 
equipes de prises de pression et completee par un "masque" en plexiglass. 
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Forme Toit Hauteur: h Largeur: b 
Anclen. Norme Now. Norme (mm) (mm) 

0 4.6.4 . Plat 128 12) 

1 4.6.3 Plat 38 laJ 

2 4.6.5 10" 139 laJ 

3)) (4.6.5 toit plat) Plat n 12) 

310 4.6.6 10" 319 laJ 

4 4.6.8 n' 58 24) 

5 4.6.7 10" 169 . 24) 

6 4.6.10 n' 192 24) 

7 4.6. 11 fD" 235 24) 

8 4.6.9 :no 283 24) 

151 4.6.19 n' 162 24) 

152 4.6.21 :no 162 24) 

162 4.6.18 :no 162 24) 

161 4.6.:;:{) :no 162 24) 

aJ 4.6.24 10" c;u «rJ 

21 4.6.26 10" c;u «rJ 

2'2 4.6.29 -HY c;u «rJ 

23 4.6.27 -1 O" c;u «rJ 

Fig. 19. Tableau recapitulatif des dimensions des modeles. 

LASEN NS04. 127 

Longueur: I Rapport : h:b:I 
(mm) Modele Norme 

12) 1 :0.94:0.94 1: 1: 1 

laJ 0.3:1:1 0.3:1:1 

laJ l :0.86:0.86 l: l: l 

laJ 2.57:1:1 (2.5: 1: 1) 

laJ 2.66: l: l 2.5:1:1 

laJ 0.475:2:1 0.5:2:1 

laJ 1.6:2:1 1.5:2:1 

laJ 2:2.5:1.25 2:2.5:1 

laJ 1.96:2:1 2:2:1 

laJ 2.36:2:1 2.5:2:1 

laJ 1.35:2:1 1:2.5:1.5 

laJ 1.35:2:1 1:2.5:1.5 

laJ 1.35:2:1 1:2.5:1.5 

laJ 1.35:2:1 1:2.5:1.5 

laJ 0.75:5:1 0.6:5:1 

laJ 0.75:5:1 0.6:5:1 

laJ 0.75:5:1 0.6:5:1 

laJ 0.75:5:1 0.6:5:1 

-.. 

Remarques 

Avant-to its 

Avant-to its 

Avant-toits 

2 longs murs ouverts 

2 murs pignons ouverts 

l long mur ouvert 

l mur pignon ouvert 

Sans convol 

Avec convoi 

Avec convoi 

Sans convoi 

29.11.1988 Ko/WI 
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I 
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~ 

© 
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SURFACES C et D 

moyennage des cp 
mesures au manifold 

epaisseur du joint 0,2 mm 
" " " 0 4 mm I 

cp mesure au manifold 
( D a 135°) 

0 sorties des surfaces moyenneuses 
(de Ba 225°) 
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Fig. 22 Example de I' etude de precision du moyennage des cp, en fonction 
de I' epaisseur de la cavite 
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I 
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Fig. 23 Exemple de I' etude de precision du moyennage des cq, en fonction 
de I' epaisseur de _la cavite 
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Fig.26 Reponse en frequence du moyenneur pneumatique de 2050mm3 de volume. 

LASEN N504 .138 17. 5.1989 Al/WI 



l 

L'" 

L 
L~ 

!Local pressure tap 

l 

. . . . . 

: : : \ Holes for -:~nt 
.. ~ pressure .-.a 

I 

External plate 

,__ _ _ Channel for a local pressure tap 
in a corner 

lI 

Pla~e for a small cavity 
region m 

Place for a big cavity 
mean value on the face A 

Oouble-f aced adhesive sheet 

0 

0 0 

]I[ 

Internal face 

~-I I I I ~ I I I 13 ~ 
A. normal wall 

B. special wall for internal 
and external pressure 
measurement 

I 
1I 
m 
1I 
I 
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Fig. 2-e Comparison entre les coefficients moyens de forces mesures et ceux calcules par 
integration des coefficients de pression Cp moyens sur les surfaces correspondantes. 

lASEN N504.132 2.2.1989 Ko/WI 



I 
I 
I 

l. 

l 
l 

L 

r 

r 

I 

r 

CF (mes) 

(•) • 
• 

1 

(•) 

(•) 

• 
• • • 
0 1 CF ( Cq) 

(•J forme 4. 6.8 ( batiment tres bas) 

Fig. 29 Comparison entre las coefficients moyens de forces mesures et ceux calcules par 
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J,.03 
--i-

.J,?2 
~. c T _emme b 

~o• A~_l 
01 n 0 

Tabelle 4.6.4. 

h : b : I = 1 : 0.94 : 0.94 

Toiture plate 

cp 

ou 

15° 

45° 

90" 

180° 

A B 

0,59 0, 'l<J 

0,51 fl),'3G 

0,33 0,45 

-0,\S f-0,"15' 

COEFFICIENTS DE PRESSION 

cqe 

surface d'application 

c D E F G H 

-0.15 -0,15 -0,Bl -0, B'l -0,4G -0.~b 

-0,55 -0.~ -0,l~ -0,11 -0, 'J.8 -0 40 I 

D, '33 .-0,45 -0,50 - 0,GO -0,51 .... 0,21 

059 
I 

-0,l~ -0,tH -0,46 -0,81 -0, 416 

c .--. 

COEFFICIENTS 

DE FORCE 

C* qe cl c2 c3 

surf ace surf ace de 
reference = 

localisee surf ace exposee 
au vent 

m n 0 bxh lxh lxb 

-0,80 

-0,48 

- Coefficient c =O c = -1,f>4 qe de frottement t 



r-

o,, 

.J,.03 
____,T 

h 

.J,,02 
"'>- c T 
~ :mE 0 B b ~ oo . F H _j_ 01 n 

0 

Tabelle 4.6.4. 

h : b : I = 1 : 0.94 : 0.94 

Toiture plate 

I 

I 
I 

I 

cp A (3 

ou 0,b5 -0,3~ 

15° 0,G2 -0,54 

45° 0,1 \ o,i9 

90" -0,9'1 -0,92· 

180 I) 

--

COEFFICIENTS DE PRESSION 

cpe 

surface d'application 

c D E F G H 

-0,92 -0,9~ - \,~G -1,'lG -0,'53 -0.'2a 

- O,'lS -0,BS -1,09 -1, l'3 -0,41 -0,GI 

0,21 -0.1~ -0,64 -0.51 -0,86 -0,49 

0,65 -03~ I -\,~6 -0.53 -1, 'J6 -0,55 

COEFFICIENTS 

DE FORCE 

C*pe cl c2 c3 

surf ace de surf ace reference = 
localisee surf ace exposee 

;w v_ent 

m n 0 bxh 
lxh 

lxb 

-Q~~ 0,93 -o.~ -0.11 

1,:23 0,'30 -0.~2 

-0,41 0,9CJ 0.83 -Qffi 

. 0,01 0,95 -0,&5 

- Coefficient c =O c = -2.13 pe de frottement t 
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...... \J - • .a. 

• f'RO:BA .98= -9.971 
.-ESSE HOYENNE = 8.731 H/S 

JEFF HOYEN~: -1.060 
.. OEFF f'IC .98= -o.eoo 
COEFF f'IC= -2.394 
DONNEES PROBA f'RESSION 

DISf'. 1/A= -0.484 
MO[IE U= -9.363 
!JAL. f'l\OBA .98= -11.254 

=================================== 
ORIENTATION o.o 

=================================~= 

f'OSI. Cf' .98 Cf' MOY Cf' f'IC ... GF' [1EL TA IIF' 

1.000 0.484 0.403 1.408 2.908 3.0 . 0.025 · 
10.000 -0.770 -1.193 -2.239 -2 -~0jD-4. 0 0. 031 . 
2.000 0.6'58 0.706 1. 816 2.759 -1.0 0.017 . 

11.000 -0.866 -1.185 -2.390 2.759 -3.0 0.030 . 
-3 ~- 000 o.s15 o.598 1.492 2.900 -2.0 0.035 
12.000 -0.837 -1.260 -2.427 2.900 -4.0 0.040 -- . 

4.000 o.345 0.207 0.946 2.742 7.0 0.017 
13.000· -0.455 -0.483 -1. 247 2.742 -1.0 0.021 . 
-s-. 000 0.607 0.644 1.680 2.767 -1.0 0.017 . 
4.000 -'0.463 -0.53'2 -1.282 2.767 -2.0 0.030 
6.000 0.522 0.458 1.398 2.677 2.0 0.014 . 

15.000 -0.958 -1.341 -2.565 2.677 -3.0 0.039 
• 7. 000 -o. 868 o.·6ao- .:2. °378 2.740 -0.230000Et02 · 0.066 
16.000 -0.845 -1.296 -2.316 2.740 -4.0 0.024 . 
,.ooo -O.f82 -0. 138 -0.497 2.726 4.0 0.006 
17.000 -0.796 -0.992 -2.171 2.726 -2.0 0.044 

n ·:oc10 -0.696 ..:0.069 -1.947 2.796 -2.0 0. 045 . 
18.000 -0.796 -0.976 -"1 r"')'")C· ' . ..:..~\-· 2.796 -2.0 0.026 

""1L ooo -0.774 -0.919 -2.185 2.822 -2.0 0. 030 -
20.000 -0.733 ': -1.154 -2.069 2.822 -4.0 0.032 

-Z3. 000 -0.422 -0.518 -1.270 3.010 -2.0 0.015 
--i2. 000 -0.477 -0.506 -1.435 3.010 -1.0 0.015 
25.000 -0.745 -0.960 -2.196 2.947 -3.0 0.036 
33.000 -0.992 -1.365 -2.923 ~3.0 0.037· 
26.000 0.540 0.355 1.524 2.823 6.0 0. 026_ 
34.000 -0.960 -1.363 - -2. 711 ..., -9-;.;3' 3 0 0.032 .... ~ ')- . 
27.000 o.567 0. 632 . 1. 679 -::.-962 -2. 0 0.027 
35.000 -0.944 -1.387 -2.795 

·- - ."'> 
2 .__~6"':; -4. 0 0.030 

~. 000 0.634 0.714 1.924 3.036 -2.0 0.031 
.;6.000 -0.817 -1.338 -2.481 3.036 -4.0 0.034 
29.000 0.616 0.768 1.934 3.142 -2.0 0.02~ 
37.000 -0.761 -1. 223 -2.392 3.142 -4.0 0.020 
30.000 o.65o o.774 1.933 2.976 -2.0 0.019 
39.000 -0.759 -1.054 -2.257 2. 976' -3. 0 0.020 -'31.000 0.717 o.792 2.062 2.875 -1.0 0.032 
39.000 -0.711 -0.899 -2.045 2.875 ' -3.0 0.031 
32.000· o.6ae 0.788 1.943 2.826 -2.0 0.041 
40.000· -0.769 -1. 072 -2.173 2.026 -3.0 0.044 
41.000· -0.710 -1.06-8 -2.161 3.045 -4.0 0.023 
44.000· -0.798 -1.172 -2.431 3.045 -4.0 0.034 
42.000· -0.765 -1.092 -2.342 3.060 -3.0 0.052 
45.000· -0.780 -1.114 -2.388 3.060 -3.6 0.025 
43.ooo· -0.709- · · -1.118 -2.121 2.992 -4.0 0.018 
46.ooo· -o.aoo -1. 060 "7'2. 3~94 2.992 -3.0 0.021 



. , """ ... , • ...:. 0 7 

t'ENNE = 8.681 M/S 
iN= -0.900 . .98= -0.602 .., 

.LC= -1.717 
F'ROBA F'RESSION 

/A= -0.341 
-6.652 

OBA .98= -7.981 
================================== 

ORIENTATION 15.0 
================================•= 
SI. CF· • 98 Cf· HOY CF' F· IC ~f· DELTA [IF' 

000 0.619 0.605 1.807 2.920 1.0 0. 028 -
000 -0.843 -1.257 -2.462 2.920 -4.0 0. 030 -
000 0.573 o.6t.o 1.674 2.919 -2.0 0.023 
000 -0.716 -1. 091 -2.090 2.919 -4.0 0.037 
000 0.570 0,582 1.556 2.729 -1.0 0.022 
000 -0.764 -1.124 -2.085 2.729 -4.0 0.029 
000 0.436 0.504 1.352 2.9f.,7 -1.0 0.015 
000 .. -0.273 -0.406 -0. 811 2.967 -4.0 0.014 
000 O.~AS 0.613 1.612 2.840 -1.0 0.026 
ooo~ -0.399 -0.609 -1.133 2.840 -4.0 0.007 
oot 0.392 0.289 -1. 053 2.689 4,0 0.015 
000 . -1.634 -2.127 -4.393 2.689 -3.0 0.047 
000 0.855 2.269 2.649 3.099 -7.0 0.020 
000 -0.762 -1.288 -2.362 3.099 -5.0 0.020 
00()( 0.231 0 .110 0.796 3,443 o.120000E+o2 0.016 
000 -0.464 -0.823 -1.597 3,443 -5.0 0.053 
ooo · -0.554 -0.792 -1.610 2.905 -4.0 0.027 
000 -0.532 -0.898 -1.547 2.905 -5.0 0.021 
•'JOO -0.626 -0. 89S' -1.856 2.965 -4.0 0.017 

. . , , ' ' ' ~, ' , • . 000 -0.474 -0.824 -1.406 2.965 -5.0 0.017 
'JOO · -0.500 -0.750 -1.510 3.017 -4.0 0.023 
·JOO ·-0.624 -0.826 -1.883 3.017 -3.0 0.032 
)00 -0.516 -o. 75?' -1.501 2+909 -4.0 0.014 
·JOO -1.233 -1.718 -3.587 2.909 -3.0 0.025 
000 0.634 0.631 1. 869 2.947 1. 0 0.035 
'JOO -1.175 -1.767 ...,.3. 462 2,947 -4.0 0,031 
'.)00 0.649 0.756 2.007 3.092 -2.0 0.037 
·)00 -1.075 -:1.731 -3.323 . 3.092 -4.0 0.062 
)00 o.629 0.789 1.983 3.152 -3.0 0.033 
00~~ -0.770 -1.268 -2.429 3.152 -4.0 0.015 
:>O~ 0.744 o.789 2.092 2.011 -1.0 0.024 

::>oo -0.693 -0.785 -1.949 · 2.011 -2.0 0.013 
)00 o.657 o.791 1. 931 2.937 -2.0 0.015 
)00 -0.518 -0.583 -1. 523 2.937 -2.0 0.028 
)00· 0.658 0.747 1.872 2.844 -2.0 0.028 
)00 -0.530 · ·0. 504 -1.507 ( 2.844 1.0 0.020 
)00 0.604 0.718 1.845 3.057 -2.0 0.017 
)00 -0.461 -0.754 -1.409 3.057 -4.0 0.015 
)00 -0.514 -0.773 -1.518 2.952 -4.0 0.031 
:>OO -0.627 -0.878 -1.851 2.952 -3.0 o.046 
)00 -0.552 -0.779 -1.526 2.764 -3.0 0.027 
)00 -0.615 -0. B6f ~o 2.764 -3.0 0.030 
100 -0.550 -0.80 . . ;;. - 2.853 -4.0 0.013 
iOO -0.602 -0.900 -1.717 2.853 -4.0 0.027 



:3SE MDYENt~E = 8.888 M/S 
i"F MOYEN= -0.747 

iFF F'I C .98= -0.494 
·<."I E F F F' I C = -1.345 

lONNEES F'RDBA F'RESSION 

I~ 
I I SF'. 1/A= -0.315 
iODE U= -5.324 
JAL • F'RDBA .98= -6.552 

=================================== r. ORIENTATION 45.0 
== ==================== ============= 

F'OSI. CF' .98 CF' MOY CF' F' IC GP DELTA DP 

I 1. 000, o.477 0.470 1.477 3.098 1.0 0.017 
10.000. -0.956 -1.603 -2.963 3.098 -5.0 o.o3a 
2. 000 . 0.352 0.223 0.997 2.828 6.0 0.018 

r . 11.000. -0~9 -0.637 -1.411 . 2.828 -3.0 0.027 -3,000· 0.297 0. 193 0.828 2.789 6.0 0.018 
12.000- -0.597 -0.573 -1.665 2.789 1. 0 0.023 

r 4.ooo · 0.472 0.439 1.325 2.809 1.0 0.023 
13.000· -0.'567 -0.8'57 -1.594 2.809 -4.0 0.010 
5.ooo· 0.302 0. 187 0.883 2.929 7.0 0.021 

, . 14. ooo· -0.267 -0.487 -0.783 2.929 -5.0 0.012 
· 6.ooo· -0.128 -0.048 -0.381 2.983 0.170000Et02 0.005 
.... 5.000. -0.996 -1.132 -2.970 2.983 -2.0 0.090 
7.000 0.290 0.393 0.824 2.845 -3.0 0.076 

I 16.000 -0.424 -0.713 -1.207 2. 845 --5. 0 0.009 
(~. 000 0.400 o.384 1.145 2.863 1.0 0.033 

17.000 -0.402 -0.710 -1.150 2.863 -5.0 0.010 
19.000 -0.460 -0.804 -1.289 2.801 -5.0 0.010 
18.000 -0.447 -0.763 -1. 253 2.801 -5.0 0.010 
21.000 -0.411 -0.684 -1. 133 2.753 -4.0 0.009 
20.000 -0.357 -0.562 -0.982 2.753 -4.0 0.022 
23.000 -0.465 -0.745 -1.385 2.978 -4.0 0.019 
22.000 -0.401 -0.614 -1.196 2.978 -4.0 0.013 
25.000 -0.323 -0.6'55 -1.008 3.118 -6.0 0.008 
33.000 -1. 2~9 -1.374 -3.924 3.118 -1.0 0.039 
26.000 0.568 0.490 1.651 2.910 2.0 0.024 
34.000 -0.940 -0.550 -2.735 2.910 B.O 0.064 
27.000 0.514 0.505 1.547 3.013 1.0 0.014 
35.000 -0.635 -0.523 -1.913 3.013 3.0 0.056 
28.000 0.520 o.455 1. 441 2.769 2.0 0.026 
"-!>. 000 -QJ_98 -0.471 -1.103 . 2.769 -2.0 0.026 

.... 9.000 0.482 o.389 17'3"87 2.877 3.0 0.032 
37.000 -Q_z582 -0.424 -~ill 2.877 4.0 0.055 
30.000 o.432 0.359 1.203 2.782 3.0 0.020 

I 38.000 -0.665 -0.449 -1.849 2.782 5.0 0.029 

L 31.000 0.364 0.313 1.035 2.844 2.0 0.013 
39.000 -0.680 -0.512 -1.935 2.844 4.0 0.016 

t. 
32.000 0.3t.5 0.265 1.020 2.796 4.0 0.022 
40.000 -0.409 -0.560 -1.144 2.796 -3.0 0.027 
41.000 -0.411 -0.570 -1.130 2.748 -3.0 0. 02l. 
44.000 -0.471 -0.704 -1.296 2.748 -4.0 0.024 
42.000 -0.364 -0.592 -1.023 2.811 -4.0 0.012 
45.000 -0.438 -0.698 -1.232 2.011 -4.0 0.013 

·43.000 -0.432 -0.624 -1.176 2.721 -4.0 0.017 
46.000 -0.494 -0.747 -1.345 2.721 -4.0 0.023 



·: 0 E:f F F' I C .98= -0.507 
COE FF F'I C= -1.348 
~ONNEES F'ROBA PRESSION 

r~ -, I SF'. 1 /A= -0.589 
10DE U= -4 • 2 t.<? 

, ~ 
JAL. F'ROf:A .98= -6.566 

=================================== 
ORIENTATION 0.195000E+03 

=====~============================= 

[ ~ F'OS I. CF· .98 CF' MOY CF' F'IC Gf' I•EL TA [Ip 

1.000 -0.354 -0.592 -1. 007 2.841 -5.0 0. 011 
10.000 -0.272 -0.436 -0.772 2.841 -4.0 0.005 

2.000 -0.362 -0.530 -1.031 2.eso -4.o 0.013 
11. 000 -0.440. -0.635 -1.253 2.eso -4.o 0.025 -3.000 -0.352 -0.553 -1.014 2.882 -4.0 0.011 
12.000 -0.323 -0.477 -0.930 2.002 -4.o 0.017 

4.000 -0.395 -0.639 -1.128 2.857 -4.0 0.011 
13.000 -0.679 -1.117 -1.939 2.857 -4.0 0.015 
5.000 -0.274 -0.497 -0.834 3.048 -5.0 o.oos 

14.000 -0.762 -1.200 -2.322 3.048 -4.0 0.027 
6.000 -0.311 -0.496 -0.862 2.769 -4.0 o.oos 

15.000 -0.392 -0.643 -1.085 2.769 -4.0 0.016 
.7. 000 -0.274 0. 152 -0.750 2.734 -0.290000Et02 0. 0~;2 
_6.000 -0.316 -0.532 -0.863 2.734 -s.o 0.009 
9.000 -0.402 -0.638 -1. 088 2.705 -4.0 0.008 

I 17.000 -0.269 -0.366 -0.727 2+705 -3.0 0.007 
19.000 -0.512 -0.241 -1.367 2.669 o.120000E+o2 0.039 
18.000 -0.587 -0.263 -1.567 2.669 0.130000Et02 0.038 

I 21.000 -0.3617' -0.211 -1.127 3.05b 8.0 0.038 
20.000 -0.240 -0.455 -0.732 3.056 -s.o 0.006 
23.000 -0.700 -0.632 -1.855 2.650 2.0 0.033 

l 
22.000 -0.925 -1.052 -2.451 2.650 -2.0 0.025 
2~ • • 000 -0.301 ,.. e-,-, -0.836 2.776 -5.0 0.008 -v t .JI ..:.. 

33.000 -0.381 -0.519 -1.056 2.776 -3.0 0.015 
2,: . . 000 -0.374 -0.646 -1.131 3.0::?8 -5.0 0.021 
34.000 -0.360 -0.515 -1.090 3.028 -4.0 0.010 
27.000 -0.331 -i'). 577 -1.035 3.122 -5.0 0.014 
35.000 -0.341 -0.527 -1.065 3.122 -4.0 0.011 , 

28.000 -0.340 -0.560 -1.011 2.972 -4.0 0.015 
36.000 -0.449 -0.564 -1. 335 2.972 -3.0 0.034 
29.000 -0.333 -0,54:, -o '°:'9"32 2.so1 -4.o 0.011 
-:7.000 -0.463 -0,678 -1.297 2.eo1 -4.o 0.014 

-0.510 "--· • J.ooo -0.320 -0. 9"30 2.906 -4.0 0.016 
38.000 -0.527 -0.742 -1. 532 2.906 -3.0 0.022 
31. 000 -0.320 -0.517 -0.931 2.906 -4.0 0.009 
39.000 -0.584 -0.879 -1.698 2.906 -4.0 0.023 
32.000 -0.309 -0.484 -0.912 2.954 -4.0 0.009 
40.000 -0.228 -0.361 -0.673 2.954 -4.0 0.010 
41.000 -0.237 -0.314 -0.649 2.739 -3.0 o.oos 

l . 44.000 -0.349 -0.215 -0.957 2.739 7.0 0.020 
42.000 -0.227 -0.266 -0.637 2.005 -2.0 0.012 
45.000 -0.428 -0.194 -1.199 2,005 0.130000Et02 0.026 

L 43.000 -0.217 -·O. 214 -0.578 2.658 -1.0 0.009 
46.000 -0.507 -0.233 -1.348 2.658 o.120000E+o2 0.027 



..... - . 
·1c .98= -0.718 
·TC= -1.982 

f'ROBA f'RESS I ON 

/A= -0.380 
-8.348 

i-~ 
' OBA .98= -9.829 
================================== 

ORIENTATION 0.180000E+03 
===~============================== r· SI. CF' .98 Cf' MOY Cf' f'IC r.; f' DELTA DP 

000 -0.301 -0.442 -0.871 2.888 -4.0 0. 011 

I' 000 -0.313 -0.394 -0.904 2.aa0 -3.o 0.012 
000 -0.277 -0.387 -0.762 2.7'51 -3.0 0.009 
000 -0.490 -0.'528 -~ 2.7'51 -1.0 0.032 
000 -0.304 -0.398 0 - 2.624 -3.0 o.ooe I ~ - . 
000 -0.501 -0.490 -1.314 2.624 1.0 0.012 
000 -0.307 -0.413 -0.809 2.635 -3.o 0.011 
000 -0.777 -1.143 -2.048 2.635 -4.0 0.010 
~ 0.255 0.30 7 01723 2,935 q,9 9dH2 
000 -0.811 -1.250 -2.300 2.835 -4.0 0.027 
000 -0.242 -0.371 -0.649 2.684 -4.0 0.006 
000 -0.341 -0.408 -0.915 2.694 -2.0 0.016 
oo( -0.373 -0.703 -1.078 2.887 -s.o o.o?s 
000 -0.203 -0.348 -0.585 2.887 -5.0 0.007 
000 -0.308 -0.448 -0.935 3.030 -4.0 o.ooa 
000 -0.356 -0.400 -1.080 3.0:30 -2.0 0.039 
000 -0.578 -0.741 -1.711 2.961 -3.0 0.034 
000 -0.648 -0.843 -1.919 2.961 -3.0 0.026 
000 -0.638 -0.647 -1.799 2.734 1.0 0.035 
000 -0.300 -0.377 -0.820 2.734 -3.0 0.010 
JOO -0.789 -1.023 -2.142 2.716 -3.0 0.019 
')00 -0.881 -1.265 -2.394 2+716 -4.0 0.034 
:•OO -0.360 -0.483 -1.06? 2.963 -3.0 0.022 
000 -0.370 -0.431 -1.095 2.963 -2.0 0.019 
)00 -0.390 -0.452 -1.145 2.938 -2.0 0.028 
000 -0.380 -0.423 -1.116 2.938 -2.0 O.Ol6 
)00 -0.327 -0.420 -0.884 2.704 -3.0 0.017 
)00 -0.419 -0.446 -1.187 2.704 -1.0 0.032 
)00 -0.304 -0.41~; -0.824 2.7oa -3.o 0.010 

·:>OO -0.485 -0.501 -1.314 2.708 -1.0 0.020 --:i 00 -0.252 -0.407 -0.776 3.073 -4.0 o.oos 
0() ( -0.519 -0.571 -1.593 3.073 -1.0 0.038 

I . )00 -0.261 -0.378 -0.693 2.658 -4.0 0.009 
)00 -0.622 -0.675 -1. 654 2.658 -1.0 0.031 
iOO -0.252 -0.393 -0.703 2.784 -4.0 0.011 

l . -iOO -0.701 -0.855 -1.953 2.784 -2.0 0.024 
:ioo -0.269 -0.380 -0.754 2.804 -3.0 0. 011.· 
-;oo -0.439 -0.386 -1.231 2.804 2.0 0.051 

I )00 -0.365 ··0. 373 -1.039 2.849 -1.0 0.015 

l.. )00 -0.565 -0.523 -1.610 2.849 1.0 0.010 
)00 -0.3.SO -0.383 -1.183 3.288 -1.0 0.010 
)00 -0.523 -0.611 -1.719 3.288 -2.0 0.040 

l_ JOO · -0.501 -0.420 -1.384 2.760 2.0 0.018 
iOO -0.718 -0.754 -1.982 2.760 -1.0 0.031 
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. Tabelle 4.6.3 

h : b : I = 0.3 : 1 : 1 

Toiture plate 

cp A B 

ou 0,SO -0, '2'3 

15° 0,41 -0,2G 

45° 0,'31 -0.l~ 

90" -0,'30 -0,30 

180') 

-

COEFFICIENTS DE PRESSION 

cqe C* qe 

surf ace 
surface d'application localisee 

c D E F G H m n 0 

-0,'30 -0,'30 -0,416 -0.~6 -0,20 -Q20 -0,16 

-0,M -0,3~ -0,41 -0,52 -0,'2'.:l -0,18 -0,f.S 

0,31 -0,'l9 -Oi34 -0,41 -0,4"1 -0,'2~ -0,68 -0.&9 

OiSO -0,:23 -0,46 -0.20 -0,4' -0,20 -0,16 

-
cqe = - 1,13 

COEFFICIENTS 

DE FORCE 

cl c2 c3 

surf ace de 
reference = 
surf ace exposee 
rtll V!lnt 

bxh lxh lxb 

Coefficient c =O 
de frottement t 

-, 
\J I 



,.--

.ti· --1 
~ 
~1-f 1 

J,?2 
~m·mcG-, ~ B b ~ oo A . F H __j_ o, n· 

0 

. 
. Tabelle 4.6.3 

h : b : I = 0.3 : 1 : 1 

Toiture plate 

cp A (3 

ou 0,65 -0,44 

15° 0,bO -0,5S 

45° 0,'30 -0,60 

90" .O,'l"t -0.11· 

180° 

COEFFICIENTS DE PRESSION 

cpe 

surface d'application 

c D E F G H 

-0, 'lt -0,:l.t -0,1-5 -0,"lS -0,'31 -0,'31 

-0, \4 -0,541 -0,1~ -0,68 -Ci 3C) -0,'3l 

0,"30 -0,60 -0,50 -0,lS -0,l-5 -0, 44 

0,65 -0,44 -0,-:J.5 -0,'3"l -0.1-5 -0, '3+ 

Q . 

COEFFICIENTS 

DE FORCE 

C* 
pe cl c2 c3 

surf ace surf ace de 
reference = 

localisee surf ace exposee 
au vent 

m n 0 bxh lxh lxb 

- l,'30 

-t,30 

-\'30 -l,30 

-J,"30 

, 

- Coefficient c =O c = - l,65 pe de frottement t 
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f =================================== 
r~ 

OF:IENTATION o.o 
=================================== 

F'OS I. r. F' .98 CF' MOY CF' P IC GF' [IELTA UF' 

r~ 1.000 o.501 0.649 1.892 3.779 -3.0 0.014 
10.000 -0.756 -1.300 -2.857 3.779 -5.0 0.023 
2.000 0.430 0. 4'."i6 1.665 3.873 -l.. 0 0+018 

1:1 .• 000 -0.456 -0.748 -·1.767 3.873 -4.0 0.012 
3.000 0.503 0.421 ] .• 691 3.364 2.0 0+015 

12.000 -0.584 -0.660 -1. 963 3.364 -2.0 0.013 
4.000 0.260 0.].45 o.907 3.483 e.o 0.016 . , . 

l.3.000 -0. 192 -0.340 -0.668 3.483 -s.o 0+006 
5.000 0.194 0+352 1+405 3.567 2.0 0.016 

:1.4.000 -0. 196 -0.374 -0.698 3.567 -s.o 0+005 

1 · 6.000 -0.299 -0.269 -1.021 3.413 2.0 0.010 
l. ~'.·. 000 -l.094 --:I. .650 -3.735 3.413 -4.0 0+043 
7.000 -0. 75S' -1.128 -2.444 3.221 -4.0 0.050 

16.00(1 -0.938 -:I.. 439 -3.023 3.221 -4.0 0.023 
8.ooo -0.58? ·-0. 71. 4 -2.009 3.451 -2.0 0+032 

33.000 -0.878 -1.385 -3.029 3.451 -4.0 0.035 
9,000 -0. l 78 -0.433 -0.722 4.045 -6.0 0.005 

:34.000 -0.698 -·1.293 -2.822 4. 04::; -5.0 0.033 
17.000 -0.101 --0.358 -0.632 6.283 -s.o 0.003 
:):':!. 000 -·O, 445 -1.177 -2.795 6.283 -7.0 0+023 
3f.:.. 000 -0. !:.;23 -0.805 -1+ 892 3.620 -4.0 0.027 
3'?. 000 -0.47B -0.673 -1.730 3.620 -3.0 0.019 
~:rn.ooo -·O. 285 -0.469 -1..133 3.976 -4.0 o.ol3 
:39. 000 -0.280 -··0.453 -1..114 3 .'n6 -4.0 0+015 



I 
I 
I 
1-

1-

l 

L 
L 
L 
L 

UUNN~~5 PROBA PRESSION 

UISF'. l/A= -0.102 
MODE U= -1.725 
VAL. F'ROBA .98= -2.123 

----------------------------------------------------------------------
ORIENTATION 15.0 

=================================== 
f'OSI. Cf' .98 CP MOY Cf' f'IC GP DELTA DP 

1.000 0.472 0.601 1.746 3.702 -3.0 0.026 
10.000 -0.736 -1.286 -2.725 3.702 -5.0 0.025 

2.000 0.021 0.747 1.1325 87.665 -10.0 0.011 
11.000 -0.017 -0.485 -1.528 87.665 -10.0 0.040 
3.000 0.014 0.314 1.582 114.584 -10+0 0.015 

12.000 -0.017 -0.682 -1.970 114.584 -10.0 0.013 
4.000 o.346 0.377 1.342 3.882 -1.0 0.019 

13.000 -0.217 -0.384 -0.844 3.882 -5.0 0.007 
5+000 o.369 0.319 1.377 3.733 2.0 0.019 

14.000 -0.184 -0.366 -0.686 3.735 -5.0 0.005 
6.000 -0.340 -0.539 -1.231 3.619 -4.0 o.oos 

15.000 -1.127 -1.566 -4.078 3.619 -3.0 0+058 
7.000 -0.580 -1.075 -2.052 3.540 -5.0 0.011 

16.000 -0.657 -1.196 -2.324 3.540 -5.0 0.009 
a.ooo -0.464 -0.766 -1.534 3.305 --4.0 0. 0 :1. 3 

33.000 -1.090 -1. 347 -3.604 3.305 -2.0 o.048 
9.000 -0.012 -0.492 -0.885 72.093 -10.0 0.014 

34.000 -0.043 -1.261 -3.084 72.093 -10.0 0.011 
17.000 -0.014 -0.429 -0.732 53.782 -10.0 0.004 
35.000 -0~051 -0.965 -2.756 53.782 --10.0 0.024 
~)ti. 000 -0.050 -0.443 -1.729 34.~)76 -9.0 0. 01 1:'. 
37.000 -0.040 -0.408 -1.376 34.576 -10.0 0.045 
38.000 -0.019 -0.351 -0.725 37.433 -10.0 0.011 
39.000 -0.019 -0.374 -0.720 37.433 -10.0 0.005 



I 
U!~~. l/A= -0.~~6 

MODE U= -2.665 
VAL. PROBA .98= -4.054 
VITESSE MDYENNE = 7.197 M/S 
COEFF MOYEN= -0.483 
COEFF PIC .98= -0.443 
COEFF PIC= -1.578 
DONNEES PRDBA PRESSION 

DISP. 1/A= -0.347 
MODE U= -3.687 
VAL. PROBA .98= -5.041 

=================================== 
ORIENTATION 45.0 

=====~============================= 

POSI. CP QO 
• 'u CP MOY CP PIC 

t.ooo 0 ·; 303 0.294 1.114 
10.000 -0.675 -1.261 -2.478 
2.000 0.475 0.531 1.635 

ll.000 .. -o + 335 -0.497 -1.154 
3.000 0.219 0.082 0.764 

12.000 ·-0. 395 -0.465 -1. 379 
4.000 0.434 0.623 1.445 

13.000 -0.470 -0.749 -1.568 
5.000 0 + 21 ~i 0 + 140 0.7.~2 

14.000 -0.214 -0.438 -0.757 
6.000 -0.283 -0.596 -1.041 

15.000 -:-0. 643 -0.812 -2.363 
7.000 -0.308 -0.558 -1.132 

1t.., Co()O -0.360 -0.682 -i.3::-~ o 

8.000 -0.309 -0.583 -1.089 
33.000 -1.129 -1.085 -3.981 
9.000 -0.213 -0.480 -0.849 

34.000 -0 '50'.5 ·-0' 444 -2. 0 :I. 5 
17.000 -0.246 -0.500 -0.889 
35.000 -0.307 -0.482 -1.110 
36.000 -0.228 -0.427 -0.754 
37.000 -0.349 -0.454 -1.156 
3B.OOO -0.35t0 --0. 398 -1.269 
39.000 -0.443 -0.483 -1.578 

GP t•EL TA DP 

3.673 1.0 0.014 
3.673 -5.0 0.024 
3.445 -2.0 0.016 
3.445 -4.0 0.014 
3.489 17.0 0.026 
3.489 -2.0 0.021 
3.333 -4.0 0.014 
3.333 -4.0 0.010 
3.544 6.0 0.012 
3.544 -6.0 0.004 
3.673 -6.0 0.004 
3.673 -3.0 0.092 
3.671 -5.0 0.013 
3.671 -5.0 0.022 
3.525 -5.0 0.010 
3.525 1.0 0.035 
3.991 -6.0 0.006 
3.991 2.0 0.024 
3.612 -6.0 0.005 
3.612 -4.0 0.000 
3.312 -5.0 0.005 
3.312 -3.0 0.022 
3.561 -2.0 0.011 
3.561 -1.0 0.026 



I VAL• f'ROBA • 98= -2.969 
VITESSE HOYENNE = 7.149 M/S 
COEFF MOYEN= -0.403 
COEFF F'IC .98= -0.244 
COEFF PIC= -0.846 
DONNEES PROBA PRESSION 

DISF'. 1/A= -0.110 
MODE U= -2.238 
VAL. PROBA .98= -2.668 
VITESSE MOYENNE = 7.149 M/S 
COEFF MOYEN= -0.471 
COEFF PIC .98= -0.290 
COEFF PIC= -1.00(J ,- DONNEES PROBA F'RESSION 

IIISF'. 1/A= -0.131 
MODE U= -2.660 
VAL+ PROBA .98= -3.170 

=================================== 
ORIENTATION 0.180000E+03 

=================================== 
F'OS I. CF' "" t 7 .:; CF' MOY CF' F'IC Gf' DELTA [IF' 

:1..000 -0.232 -0.436 -0.855 3.690 -5.0 0.007 
10.000 -0.207 -0.393 -0.763 3.690 -5.o 0.004 
2.000 -0.246 -0.450 -0.794 3.222 -5.0 0.016 

11.000 -0.228 -0.371 -0.735 3.222 -4.0 0.007 
3.000 -0.185 -0.365 -0.670 3.621 -5.0 0.005 

:1.2.000 -0.184 -0.350 -0.666 3.621 -5.0 0.009 
4 .(~ 0 0 ·· · 0 ~203 -- 0. A62 - 0 .744 3.675 -6.0 0.004 

:1.:~.000 - 0.527 -0.805 -1.937 3.675 -4.0 0.020 
5.000 -0.137 -0.188 -0.500 3.656 -3.0 0.004 

14.000 -0.506 -0.780 -1.848 3.656 -4.0 0.021 
6.000 -0.2.~,7 ·- 0. 306 -0.9l.1 3.406 -2.0 0.006 -15.000 -0.189 -0.419 -0.645 3.406 -6.0 0.004 
7.000 -0.188 -0.345 -0.612 ,3. 263 -5.0 0.003 

16.000 -0.184 -0.346 -0.599 3.263 -5.0 0.009 
8.000 - 0.145 -·0. 346 -0.585 4+037 -6.0 0.003 

33.000 - 0.175' -0.423 -0.722 4.037 -6.0 0.003 
9.000 -0.55 6 -0.998 -2. 155 3.874 -5.0 0.012 

34.000 -0.202 -0.384 -0.784 3.874 -5.0 0.007 
:1.7. 000 -0.508 -0.644 -1.854 3.652 -3.0 0.022 
:!~'i. 000 -0.21 3 -0.426 -0.779 3.652 -5.0 0.006 
36.000 -0.230 -0.368 -0.789 3.430 -4.0 0.006 
37.000 -0.274 -0.425 -0.939 3.430 -4.0 o.ooa 
38.000 -0 . 244 -0.403 -0.846 3.463 -4.0 o.ooa 

l 39.000 -·0.290 -0.471 -1.006 3.463 -4.0 0.009 

I 

L 

I .. ..., 



I 
r-

r 

l. 

L•J..:>rt J./H- v ....... 

MODE U= 11.720 
VAL. f'ROBA .98= 13.452 
DONNEES PROBA PRESSION 

DISP. 1/A= -0.171 
MODE U= -2.417 
VAL. PROBA .98= -3.082 
VITESSE MOYENNE = 7.090 M/S 
COEFF MOYEN= -0.494 
COEFF PIC .98= -0.265 
COEFF PIC= -0.954 
DONNEES PROBA PRESSION 

DISP. 1/A= -0.110 
MODE U= -2.527 
VAL. PROBA .98= -2.958 
VITESSE MOYENNE = 7.090 M/S 
COEFF MOYEN= -0.597 
COEFF PIC .98= -0.327 
COEFF PIC= -1.177 
DONNEES PROBA PRESSION 

DISP. 1/A= -0.133 
MODE lJ.:: -3.130 
VAL. PROBA .98= -3.648 

----------------------------------------------------------------------
ORIENTATION 0.195000Et03 

----------------------------------------------------------------------
POSI. CP .98 CP MOY CP f'IC 

1.000 -0.255 -0.547 -0.912 
10.000 -0.214 -0.457 -0.764 
2.000 -0.266 -0.606 -0.951 

11. 000 -0.211 -0.447 -0.753 
3.000 -0.240 -0.477 -0.806 

12.000 -0.241 -0.400 -0.807 
4.000 -0.243 -0.585 -0.929 

13.000 -0.469 -0.957 -1.795 
5.000 -·O, 163 -0.281 -0.633 

14.000 -0.452 -0.763 -1.757 
6+000 -0.139 -0.133 -0.480 

1~).000 -0.218 -0.482 -0.753 
7 .000 -0.191 -0.379 -0.626 

16.000 -0.255 -0.500 -0.835 
s.ooo -0.161 -0.387 -0.586 

GP 

3.575 
3.575 
3.572 
3.572 
3.355 
3.355 
3.825 
3.825 
3.887 
3.887 
3.448 
3.448 
7 ,,,,, 
·-· • ..:.. . l .. :. . 

3.272 
3.638 

33 .-000 -0.226 -0.489 -0.821 .3.638 
9.000 -0.492 -0.372 -1.878 3.813 

34.000 -0.203 -0.442 -0.776 3.813 
17.000 -0.420 -0.195 -1.461 3.482 
35.000 -0.242 -0.468 -0.843 3.482 
36.000 -0.225 -0.407 -0.832 3. /'03 
37.000 -0.265 -0.469 -0.982 3.703 
38.000 -0.265 -0.494 -0.954 3.600 
39.000 -0.327 -0.597 -1.177 3.600 

• 

DELTA DP 

-6.0 0. 0 ()"4 

-6.0 0.004 
-6.0 0.006 
-6.0 0.007 
-5.0 0.004 
-4.0 0.008 
-6.0 0.004 
-6.0 o. o:n 
-5.0 0.012 
-5.0 0.013 

1..0 0.004 
-6.0 0.005 
-5.0 0.004 
-5.0 0.005 
-6.0 0.002 
-6.0 o.oo~ 

4.0 0.023 
-6.0 0.004 
12.0 0.021 
-5.0 0.005 
-5.0 0 .. 004 
-5.0 0.006 
-5.0 0.003 
-s.o 0. 0:13 
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COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

~3 cqe C* cl c2 c3 qe 

f 
h · surf ace surf ace de 

reference = surface d'application localisee surf ace exposee 
l 

au vent 

~2 
'>- _, ·"r 
~m b ~ 0° :_i_ QI n-

cp A B c D E F G H m n 0 bxh lxh lxb 

ou o,c;o -0,31 -o.1i -0,12 -\,05 -1,0S -0,38 ~0,'38 -l,S4 -0,M -01~ 
,0 

15° O.S1 -0,3~ -Q13 ·QSS .l),82 -086 -o.~ -0,36 -1.69 .-Q,85 -0,82 

45° 0,36 ·0,43 o, '3B -O.'t3 -D.~'2 -051 -0,60 -0.35 -\,Sl -0,62 0,65 , 

90" -0,11 -0.12· 0,60 ~0.3\ -1.05 -0,38 -1,05 -0,'38 -ore -\,54 0,52 I . 

180° 
Tabelle 4.6.5 

h : b : I = 1 : 0.86 : 0.86 
- Coefficient c =O c = - 1,9 qe de frottement t 

Toiture a 10° 
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COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 
! :3 I cpe C* pe cl c2 c3 

f 
h · 

surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 
au vent 

l 

ia2 
~ c .n--,-

m , I 
E G b ~- ·~~ 01 ° .m 

n 0 

A (3 c D E F G H m n 0 bxh lxh lxb cp 

oo 0,6(; -0,'12 -0.~l -0,C2l -1,SS -t,55 -0,48 -0,16 -1,85 -\, 31 -0.~5 o.~3 -0, 10 O,BG 

15° 0,5~ -0,55 -0,22 -0,92 -1, ';2J, -1, 3\ -Q5'9 -0,52 <2.19 -0,8'1 ·0,90 1.01 0,23 1,1, 

45° O.~I -0,~I 0,21 -0.~\ -0,Sf, -0, -i?A!\ -0,~G -0,53 -1,89 -0,6+ 0,45 0,91 ·o,~6 0,31 

90" -0,Bl -0.il· 0,66 -0,"12 -1,SS -0,48 -1,55 -0,45 -I. 3l -1,S'S 0,38 -0,SO 1,03 0,&5 

180° 
Tabelle 4.6.5 

h : b : I = 1 : 0.86 : 0.86 - - 2.20 Coefficient c =O c = pe de frottement t 
Toiture a 10° 
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========== === ====================== 
r~ OF:IENTATION o.o 

===== ==== == == ==== ================== 
i=·os I. c F' .98 CF' MOY CF' F' IC GF' DELTA [IF' 

I l.000 r, c:,.,.c: 0.381 1 .. 493 .-, C• ~-: 4.0 0. O•H \,0 .. ··-' • ..:.. ·-· 
/,:_+\_I~,-._} 

l 0. 0()0 -0.877 -1. 31 '.2 -2.492 2.843 -4.0 0.033 

r . 2.000 0.647 o.711 1.812 2.800 -2.0 0.022 
11.000 -0.384 -0.491 -1. 074 2.soo -3.0 0.016 

:?:: • 000 0.537 o.583 1. 4 91. 2+678 -1. 0 0.023 
12.000 -0.313 -0.460 -0.838 2.67B -4.0 0.016 
l."7.000 -0.784 -0.947 -2.001 2.551 -~.o 0.026 
1.3.000 -·1.097 -1.544 -2.800 2.~551 -3. () 0.022 
18.000 ·-0.73'7' -0.8'7'0 -1. 9"'70 ~ Li. L 

~ .• 'J '·' '-' -2.0 0 .OH: 
:I "'I' 000 -- 0.31E: -·() J- 4/)l -O,fl47 r) /. l . (. -·A. 0 0 + oo:::: ,,,; .. ... ·' ~ ' \,.• 

:l.?.OC':(i -0 + 70~" ·-O~f:3(". -j < 9i:-::: :? ' 7 ·::-, () ·- ? • () C1 ~01D 

1~.:;.000 ... 1. 04<]' -1.~i'.~,;1 -2.8'.'.'.;4 :?.720 -4.0 0. 03:; 
4.000 0.307 0.228 0.939 3. 06:=.i 4.0 0,026 

I(,;. (:i('i() -0 .. ?~.;9 -·0.,10? -0 ~ 7~.:·~.i --1 t\ :". 1::: .... 4 .:, () C},01~:_; ..... ' ,. · .... \ . .' .... 
::_:;. 000 0.602 o.73~~ 1. 7 63 ""' t"'\""'lr'I 

.::... • 7 ,;.:. ' -2.0 0.038 
20.000 -0,592 -1.136 -1.734 2, S'29 -5.0 0.012 

i). 000 0.473 0.463 1.316 ~ ..,..,,.., 
/I!.. t I I 7 1 + 0 0.014 

21.. 000 -0.863 -1. OU:.· --2. 399 2.779 -2.0 0.020 
34.000 -1.198 -1.685 -3.2'74 ~, '"."7".'' 

~. + I '-' ... J -3.0 O.O~i8 

22.000 -0.426 -0.444 -1.165 2.73J -1. 0 0.028 
35.000 -0.260 -0.406 -0.718 2.764 -4.0 0.014 
3~:.' 000 -· 1.. 543 -1.. 854 -4.2f:..b 2.7b4 -:::-i.o 0.05l 
26 + ( 1 00 0.475 0. ::..1 ~, 1.40/' 2.; 0:) tJ '1. :::.~ . () 0. 02 l. 
40.000 -0.783 -1.083 -2.319 2. 5)61 -3.0 0.033 
27.00Q 0. ~) 1 ::i 0.604 1.7li3 2+865 l. • 0 0.034 
41..000 -0.820 -1.077 -2.348 ~ 0 i. r. 

,:.. • 'J\.J ,,J -3.0 0.038 
28.000 0.72!3 0+673 1.882 2+597 1. 0 0. 020 
>\::!.. 000 -0.901 -1.057 -·2.340 2.597 -2.0 0.020 
2?.000 0.740 0.765 1.966 2 + ,55,~, -1. 0 0.024 
43.000 -0.924 -1.086 -2.45~; 2.b~i6 -::? • 0 0.044 
3(l. 000 0.737 o.775 1. 989 ·'") i. ,-.-, 

I>- t \.I 7 ~ ·- l.. 0 0.024 
44.000 -0.837 -1.106 -2.259 :? • 6517 -·3. 0 0.017 
31.000 0.758 o.785 1.9.~0 '1 L;" 0 L 

4 • ._J \.)I.,! -LO 0.01/' 
45.000 -0.894 -1.044 -2.31.3 2+586 -2.0 0.030 
32.000 0.797 0.759 2+01.5 2.5?7 LO 0.034 
46. 000 -0.886 -0.971. -2.240 ~ c·~,-; 

,,._ t ~~I -· 1. 0 0.036 

l 

L 

c . I 



I 

I 
f' == === == ==================;========= 

ORIENTATION l.5.0 
============= ==~ ===== ============== I ~ 1:·0:=; I. CF' 1""\(""'I CF' ;·1 DY 1:p F'IC G F' DELTA [IF' t, ,·::. 

:L. 000 0.616 0,. 567' :1.+6/'4 2+719 1.0 0+021 

r~ 10.000 -0 .. 7,~.~) -1.14 ·~ -2. 081. 2.71.9 -4.0 0.022 
::.:. C•(JO ei.~:.i62 C1 • t_.3 ·7· ,, 1:: .-·,r.:· 2.822 -2 . 0 o.02~i .J. t ._i c:i .. J 

11. 000 -0.443 -0+563 -1.2'.31 2+822 -3.0 0+016 
3.000 0. ::=_;70 0.536 l.535 2+693 1.0 0.027 

12.000 -0.~~60 -0.517 -0.970 2.693 -4.0 o.oos 
17.000 -0,502 -0.7~i6 --1.3'17 :~. (~182 -4.0 0. 01 ::'i 
:1.3. 000 -0.861 -1.308 -2.309 2.682 -4.0 0.027 , . 18.000 -0. 561 -0.847 -:1..603 2+857 -4.0 0.021 
14.000 -0,3B8 -0.594 -1.109 2.857 -4.0 ,0. 015 
:I. C,'. 0 C:i i) -o.:.; L12 --o+-77'3 -l.557 ;_~, B73 -4.0 0.032 

r 
:l.~i. 000 -o.::::1t. -1.262 -2.343 2.B73 -4.0 0.020 
4.000 0 .51.:3 0. 488 1.3~8 2.587 1.0 0+026 

l<S.000 -·· 0,387 -· O. 4b~.i --1.000 2.587 -2.0 0.022 

I 
~5. 000 0.621 0.643 1 • 651 2+660 -t. 0 0+016 

20.000 -·O, 4::--;4 -O.i78B --1.207 2.660 -5.0 0.019 
\1: .• ()00 0.421 0.27'0 1 + 100 :.?.613 5.0 0.017 

21. .ooo -·0.8:34 -0.92l -2.178 2+613 -1.0 0.029 
34.000 --1.037 -l.39~.i -·2+951. 2+846 -3.0 0.089 
22.000 --0. 569 -0,?:l.O -1.619 2+B46 -2.0 0.067 
3~i.OCJO --Or.40? -o + :i,~.o -1.088 2. 67:1. -3.0 0+008 

t. 
U;,000 -1.65'0 -2.17'3 -4.::'d4 2.671 -3.0 0+065 
26.000 0.643 0. !"j79 1.780 2.768 2.0 0.013 
40.000 ···O ; 582 --0 +7C: ~? --l.6:1.2 2.768 -3.0 0.038 
27.000 0.'.700 0.71.'7' 1. 9 l. 8 2+738 -1.0 0.024 
4:1..000 -0 + 5t.~; -o. "?96 --1.548 :.?. t 738 -3.0 0.025 
28.000 0.718 0.7'?0 1.998 2.785 -1.0 0.016 
42.000 -0.577 -0.772 -1+ 608 2+785 -3.0 0+019 
2(?. 000 0 t 76'.5 Ot79:3 2+042 2.668 -1.0 0.025 
4~~.ooo -o •• ~.s1 -0.820 -1.816 2+668 -2.0 0.045 
30.000 (). 72:3 o.770 2.004 2.774 -1.0 0.037 

l. 
44.000 -0.632 -0.838 -·1.752 2+774 -3.0 0.023 
31..000 0.6~;0 0. 74.::. 1+836 2+823 -2.0 0.016 
45.000 --0. 589 -o. s2:; --1.664 2+El23 -3.0 0.024 
32.000 0+623 0.697 1.802 2.890 -2.0 0.024 

l 46.000 --0~573 -0.842 -1.656 2.890 -4.0 0+015 
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=========== ============== ========== 
ORIENTATION 0+180000Et03 

== ======= === ======== ========== ===== 
f-'OSI, 

1.000 
10.000 
2.000 

11.000 
3.000 

:t. 2. 000 
17.000 
1 3 .000 
18.000 
14.000 
19.000 
1~).000 

4.000 
:1.6.000 
5.000 

20.000 
6.000 

21.000 
34.000 
22.000 
::~ ~ =.; ) 0 0 0 
36.000 
2t>+000 
40.000 
27.000 
41.000 
28; 000 
42.CiOO 
;~9.000 

43.000 
30.000 
44.000 
31. 000 
45.000 
32.000 
46.000 

CF' .98 

-0.368 
-0.371 
-0.336 
-0.'7'84 
-·0.278 
-0.898 
-0.401 
- 0.306 
-0.772 
-·· •') t '7' Cj• 5' 
-0.6'7'6 
..... -. ;. ~:. ·7 c;. 

-o.:i,1t.. 
-0.410 
-(). 2!:15 
-0.201 

,., .-, -1 r. 
- •.j + .. ·:.. / v 

-0.817 
-0.302 
-0.970 
-- 1 . • ?F:3 
-0.302 
-0.399 
-0.339 
-0, 3::'.iO 
-0' 4.~.8 
-0T289 
-0.466 
-0. 2/.5 
-0 •. 488 
--() 1. 2f:~8 

--0.641 
-0.312 
-0 ... ~, .. ~5 
-0.279 
-0.733 

CF' MOY 

-0.465 
-0.498 
-0.411 
- i. 2s ·::~ 

-0.437 
-1.512 
-0.423 
-·0.488 
.. 0. 817 
--1.-457 
-0.72'i 
uo i:.:• + .~~ 7 8 

-0.451 
-0.660 
-0.376 
-0.362 
-0.402 
-0. 83'7' 
-0.412 
-1.331 
-· 1.71~/ 

-0.361 
-0.462 
-0.423 
-0.447 
-0.4'?8 
-0.427 
-0+419 
-0.414 
-0.458 
-0.405 
-0.526 
-0.387' 
·-0.~.)8•7 

-0.3,85 
-0.'722 

CF' F·IC 

-0.5'88 
-0.9'77 
-0.846 
-2.479 
-0.818 
-2.642 
-1. 132 
-0.sc.2 
·-1.8'7'1 
-2.b16 
-1.834 
-~ C• .. 998 

-0.867 
-1. 124 
-0. 68.~ 
-0.540 
-C1 • 737 
-2.232 
-0.786 
_r;i C-"1'") ..:... + .J~ ..... 

·<'... 313 
-0.779 
-·1.067 
-0.906 
-0.882 
- l. 180 
-0.809 
-1.305 
-0.738 
-1.358 
-0. 7:.:i5 
-1.723 
-0.824 
-1.705 
-0.784 
·-2.056 

GP 

2+685 
2.685 
2+518 
2.518 
2+943 
2.943 
2+821 
2.~821 

2 .. ~1.8 
2.tdB 
2.634 
~.:".634 

2.742 
2+742 
2.685 
2+685 
2.730 
2.730 
2+601 
2. 601 
2. ~Hll 
2.581 
2.676 
2+676 
2+520 
2.5?.0 
2.803 
2.803 
2.780 
2.780 
2+688 
2+688 
2.643 
2+643 
2.806 
2+806 

DELTA 

-3.0 
-3.0 
-2.0 
-3.0 
-4.0 
-5.0 
-1. 0 
-4.0 
-2.0 
-4.0 
-1.0 
-·3 + 0 
-3.0 
-4.0 
-4.0 
-5.0 
-4.0 
-1.0 
-3.0 
-3.0 
-3.0 
-2.0 
-2.0 
-2.0 
-3.0 

1.0 
-4.0 

2.0 
-4.0 

1.0 
-3.0 
3.0 

-2.0 
1.0 

-3.0 
1.0 

[i F' 

0.022 
0.030 
0.013 
o.02s 
0.024 
0.024 
0.047 
0.007 
0.033 
0.025 
0.022 
O.Ol.3 
0.022 
0.011 
0.018 
0.011 
0.006 
0.031 
0.013 
0.032 
0.054 
0.022 
0.045 
0.012 
0.009 
0.017 
0.011 
0.061 
o. o 1 o_ 
0.020 
0.012 
0.041 
0.026 
0.017 
0.014 
0+040 
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=================================== 
ORIENTATION 0.195000Ft03 

=================================== 
POSI. Cf' .98 Cf' MOY CF' f' IC 

(. 000 -0.402 -0.627 -1.106 
10.000 -0.652 -0. 8!33 -1.793 
2.000 -0.371 -0.562 -1.032 

:1:I..000 -0.746 -0.561 -2.074 
3.000 -0.400 -O.~i46 --1 .045' 

12.000 -0.887 -1.298 --2.329 
17.000 -0.238 -0.373 -0.639 
l~L 000 -0.340 -0. ~}57 -0.9:1 .. 6 
18.000 -0.450 -0.214 -1.211 
14.000 -0.816 -1.203 -·2.195 
19.000 -0.411 -0.230 -1.106 
15.000 -0.419 -0.659 -1. 129 
4.000 -0.427 -0.737 -1.177 

16.000 -0.391 -0.516 -1.078 
5.000 -0.305 -0.540 -0.856 

20.000 -0.209 -0.427 -0.585 
6+000 -0.325 -0.~·27 -r. 0-1 t. •. , + \,.I I u 

21.000 -0.472 -0.269 -1.273 
34.000 -0.350 -0.552 -0.886 
22.000 -0.976 -0.847 -2.468 
~X,5. 000 -0.982 -1.374 -2.615 
~~6. 000 -0.398 -0.582 -1.059 
26.000 -0.476 -0.718 -1.246 
40.000 -0.279 -0.425 -0.730 
27.000 -0.431 -0.654 -1.181 
41.000 -0.261 -0.380 -0.715 
28.000 -0.351 -0.612 -1.050 
42.000 -0.224 -0.302 -0.669 
29.000 -0.404 -0.589 -1.051 
43.000 -0.237 -0.280 -0.61B 
30.000 -0.388 -0.568 -0.972 
44.000 -0.318 -0.249 -0.795 
31.000 -0.369 -0.553 -1.027 
45.000 -0.242 -o. 185 -0.673 
32.000 -0.372 -0.565 -0.978 
46.000 -0.436 -0.220 -1.145 

..... - . ,..,,.· 

GF' DELTA DF' 

2.752 -4.0 0. 011 
2.752 -3.0 0.02~j 

2. 781 -4-0 0.008 
2+781 4.0 0.040 
·} 1. ')t::-
...... 4 1 .•• •.:.: •••.. 1 -· ._"", • 1 • .) 0+012 
2.t.)2~7.i -4. Cr o.02t. 
2+689 -4.0 0.007 
2 4 /:.B9 -· 4 7 0 0, 0 :I 2 
2. t.,90 :1.2.0 0.030 
2. 690 -4. () 0.029 
2.691 8 +O 0.038 
2. t.:.9:1. -•L 0 0.019 
2.760 c· ~ 

-~1 + IJ 0.00'7' 
2+760 -3.0 0.012 
2+804 -:.i.O 0.005 
2.804 • {l -c: .• " o.oo? 
r:, J. (:i -:i -·· 4. 0 r. "• 1 •·• 
,,;., . ~-, / .~ t: • ') . ... ~ . 

2+697 8.0 0.029 
2. 52<>) -4.0 0.005 
2.529 2.0 0.045 
2.662 -3.0 0.038 
2+6b2 -4.0 O.OlB 
2.619 -4.0 0.011 
2.619 -4.0 0+006 
2.742 -4.0 0. 017' 
2.742 -4.0 0.029 
2,S>BB -··5. 0 0.013 
2+988 -3.0 0.018 
2+604 -4.0 0.009 
2.604 -2.0 0.007' 
2. ~.i04 -4.0 0.007 
2.504 3.0 0.020 
2.786 -4.0 0.020 
2.786 4.0 0.011 
2.627 -4.0 0.010 
2+627 10.0 0.026 



, . 

L 

L 
L 

===~=~============================= 
ORIENTATION 0.345000E+03 

=================================== 
F'DSI. CF' .98 CF' MOY CF' F'IC 

:! .• 000 0.428 0.196 1.184 
~. 0 . 000 -0.876 -0.838 -2.421 

:·~ i 000 0.646 0+674 1. 86t. 
11. 000 -0.525 -0.71.9 -1.516 
3.000 0.565 0.574 1.534 

1.2-000 -0.344 -0.56'2 -0. 93'.3 
:l.'?.000 --0.813 -0.900 -2.171 
13.000 -1.021 -1.541 -2.725 

GP DELTA [If' 

2.76~.'.i 12.0 0.031 
'"' "? L r: .1::. t I \,I \,J 1 " 0 0.045 
2+890 -1.0 0.0"12 
2.890 -3.0 0.020 
2.713 -1.0 0.029 
2.7:1.3 _ ,,. 0 o.oon 
2.6"70 -1.0 0.070 
2.670 -4.0 0.032 
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=================================== 
ORIENTATION 0.315000E+03 

=================================== 
F'OS I. CF' +98 CF' MOY CF' PIC 

1.000 -0.187 -0.185 -0.487 
10.000 -0.83.9 -0.674 -2.127 
2.000 0.398 o.337 1.182 

11.000 -0.641 -1.o:rn -1.901 
3.000 0.368 0.291 1.031 

12.000 -0.560 -0.959 -1.570 
3.7.000 0.512 o.414 1.451 
13.000 -0.637 -0.64'2 -1.806 

GP DELTA [Ip 

2+597 1.0 0.009 
2.597 3.0 0.034 
2.967 2.0 0+026 
2.967 -4.0 0.042 
2.soo 3.0 0.011 
2.aoo -5.0 0.014 
2.836 3.0 0.026 
2.836 -1.0 0+045 



5.1-nJq s+o+1ns9J sap xnoa1qo1 
·saJnsaw ap s+u1od sap +a saooJ.JnS sap uo1+1u1~9a 

OOe BWJOJ D/ JnS SfJnSBW 

cl:J 1e b:J UOJSSBJd ep SIUBJ:J!JJBO:J 

J 

J 

I 
J 



r-

.,.-· 

~3 

h 

l 

io2 
~ c ·"-. m / ·I 

E G b ~. ·~:__i 
01 ° .~ 

n- o. 

A 13 cp 

ou 0,61 -0,50 

15° 0,5'9 -0,50 
.. :' 4 -

45° 0,33 -0,60 

90" -0,9B -Oi98· 

180" 

Tabelle 4.6.5 

h : b : I = 2.57 : 1 : 1 

Toiture plate 

- -... 

COEFFICIENTS DE PRESSION 

cqe C*qe 

surf ace 
surface d'application localisee 

c D E F G H m n 0 

-0,00 -0,98 -0,~6 -0,96 -0,+o -0,1-0 -0, ~'\ -0,Sl -0,9~ 

-0,69 -0,80 -0,91 -0,BI -0,16 -0,58 -0,80 -0.+1 

(),33 -0,60 -0;65 -0,65 -0,18 -0,35 -1,2'3 -1.~3 0,56 

0,64 -0,50 -0,96 -0,10 -0,96 -0,'lO -o,e,+ -0,<3'1 

A 

cqe = -1,1 

~ 1. ,-----
\] ~,)'!) 

COEFFICIENTS 

DE FORCE 

cl c2 c3 

surf ace de 
reference = 
surf ace exposee 
au \lent 

bxh lxh lxb 

Coefficient c =O 
de frottement t 



---. 
I , • 

~ : r ' I 

COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

:3 cpe C*pe cl c2 CJ 

h· surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 
au vent 

l _ iOz 

~ c -"~ 
'" ; .. , I 

E- G • , 'b 

a1 o< :lffil:J_ 
0 

A (3 c D E F G H m n 0 bxh lxh lxb cp 

•. au 0,E>S -0,48 -0,98 -0,<38 -1, :20 -1, :10 -0,+6 -0,+6 -\,09 -\,00 -0.83 
I 
I 15° 0,'59 -0,54 -Or'\2 -0,+6 -1, 18 -1,01 -0,53 -0,1-5 -1,08 -0,E>9 

45° O,ll -0,68 0,21 -0,68 -0,+4 -0,85 -0,9G -0.~9 -1,53 -1,53 04G 

90" -0.~8 -O,~· 0,ES .;.Q,"\8 -1,20 -0.':1-6 -1,'lO -0,1-6 -1,00 -1,03 

180° 

Tabelle 4.6.5 

h : b : I = 2.57 : 1 : 1 

- Coefficient c =O c = - l,lb pe de frottement t 

Toiture plate 
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UOJSSa.Jd ap SaSJ.Jd sap UOJlQlO.J~WnN 
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CJ 
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, .. =================================== 
ORIENTATION o.o 

----------------------------------------------------------------------
F'OSI. r.: F' .98 Cf' MOY Cf' f'IC Gf' IIELTA [If' 

I 1.000 0.413 0.194 0.844 2.045 12.0 0.026 
17.000 -1.097 -0.870 -2.244 2.045 3.0 0.006 

r· 2.000 o.593 0.544 1. 206 2.033 1.0 0.014 
18.000 -1.0'28 -0.907 -2.090 2.033 2.0 0.046 
3.000 o.541 0.475 1.124 2.075 2.0 0.025 

19.000 -0.970 -0.827 -2.012 2+075 2.0 0.035 
I r~ 37.000 0.482 0.387 1.019 2.114 3.0 0.012 

47.000 -0.907 -0.000 -1.916 2+114 2.0 0.041 
38.000 0.704 0.755 1.471 2.091 -1.0 0.019 
48.000 -·0.871 -0.914 -1.822 2.091 -1.0 0.031 
39.000 0.122 0.684 1.429 1.980 1.0 0.062 
49.000 -0.958 -0.899 -1.897 1.980 1.0 0.031 
76.000 0.545 0.401 0.863 1.583 4.0 0.015 
84.000 -·O. 937 -0.805 -1.484 1.583 2.0 0.017 
/'/'. 000 o.630 0.768 1.282 2.034 -2.0 O.Ol3 
85.000 -0.877 -0.956 -1.783 2.034 -1.0 0.036 
10.000 -0.874 -0.998 -1.742 1.993 -2.0 0.033 
12 .. 000 -0.702 -0.735 -1.400 1.993 -1.0 0.015 
13.000 -0.891 -1.174 -1. 837 2.063 -3.0 0.024 
14.000 -0.669 -0.758 -1.380 2.063 -2.0 0.021 
1~:. .000 -0.957 -1.182 -1.943 2.029 -2.0 0.028 
16.000 -0.592 -0.610 -1.202 2.029 -1.0 0.040 
34 . 000 -1.029 -1. 172 -2.189 2.128 -2.0 0.037 
69.000 -0.852 -0.922 -1.813 2.128 -1.0 0.039 
62.000 0.499 0.306 0.998 2.002 7.0 0.022 
70.000 -0.927 -0.900 -1.855 2.002 1.0 0.034 
63 . 000 o.587 o.563 1. 217 2.072 1. 0 0.010 
"7:1..000 ·- 0 .. 930 -0.842 -1. 968 2.072 2.0 0. 05 ··~ 

<S4.000 o.644 0.651 1.340 2.000 -1.0 0.023 
72.000 -·0.891 -0.884 -1.8:54 2.oao 1.0 0.034 
65.000 0.719 0.719 1.470 2.046 -1.0 0.011 
/3.000 -0.962 -0.918 -1.968 2.046 1.0 0.066 
6b.OOO 0.713 0.773 1.499 2.103 -1.0 0.012 
74.000 -0.981 -0.982 -2.064 2.103 -1.0 0.054 
67.000 0.724 0.780 1.522 2.103 -1.0 0.038 
75.000 ·· 0.878 -0.947 -1.846 2.103 -1.0 0.032 
6B.OOO o.752 0.805 1.541 2.050 -1.0 0.022 
9 2 .000 -0.990 -1.14,S -2.030 2.050 -2.0 0.025 
1.?3.000 -0.915 -1.195 -1. 982 2.166 -3.0 0.024 
?4 . 000 -0.961 -1. 199 -2.082 2+166 -2.0 0.029 
<75. 000 -0.980 -1. 208 -2.058 2 .101 -2.0 0. 021 
96.000 -1.038 -1.259 -2.181 2.101 -2.0 0.02.s 
9 ? .000 -0.870 -1.172 -1.912 2 .198 -3.0 0.021 
98.000 -0.892 -1.213 -1.961 2.198 -3.0 0.056 . 
ao.ooo 0.476 0.444 0.991 2.oa2 1.0 0.016 
86.000 -0.848 -1.084 -1.766 2.082 -3.0 0.021 

L 



----------------------------------------------------------------------
ORIENTATION 15.0 

----------------------------------------------------------------------
POSI. CP .98 CP MOY CP f'IC GP DELTA DP 

1.000 0.491 o.349 1.046 2.131 5.0 0.025 

I - 17.000 -0.863 -0.669 -1.840 2.131 3.0 0.083 
2.000 0.533 0+484 1.085 2.034 2.0 0.018 

18.000 -0.877 -0.693 -1. 784 2.034 3.0 0.063 

r· 3.000 0.525 o.426 1+083 2.063 3.0 0.014 
19.000 -1.010 -0.805 -2.083 2.063 3.0 0.073 
37.000 0.613 o.576 1.312 2.141 1. 0 0.013 
47.000 -0.621 -0.720 -1.329 2.141 -2.0 0.075 
38.000 0.626 0.702 1.307 2.087 -2.0 0.029 
~8.000 -0.661 -0.797 -1.379 2.087 -2.0 0.029 
39.000 0.631 o.633 1.278 2.025 -· 1 • 0 0.023 
49.000 -0.832 -0.743 -1.685 2.025 2.0 0.039 
76.000 o.669 o.695 1. 381 2.064 -1. 0 0.015 
84.000 -0.537 -0.721 -1.109 2.064 -3.0 0.027 
77.000 0.616 o.7o5 1.264 2.051 -2.0 0.07.5 
85.000 -o. 63t, -0.7.~,9 -1.305 2.051 -2.0 0.027 
10.000 -0.648 -0.879 -1.396 2. 156 -3.0 0.038 
12.000 -0.582 -0.753 -1.254 2+156 -3.0 0.023 
13.000 -0.749 -1.013 -1.552 2.071 -3.0 0.017 
14.000 -0.455 -0.533 -0.942 2.071 -2.0 0.010 
15.000 -0.874 -1. 1 78 -1.760 2.014 -3.0 0.019 
16.000 -0. 495 -0.697 -0.997 2.014 -3.0 0.010 
34.000 -0.897 -1. 087 -1.925 2. 146 -2.0 0+027 
69.000 o.555 -0.703 -1.190 2.146 -3.0 0.033 
62.000 0.606 o.505 1.275 2.106 2.0 0.031 
70.000 -().f...07 -0.69"! ·- 1 • :n ::=: '.:.'. 106 _"') .~. C1 +0l5. ,;_'I'··.! 

63+000 0.703 0+721 1.48'7' 2. 117 -1. 0 0.015 
71.000 -0.540 -0.676 -1.143 2.117 -3.0 0.013 
64.000 0.699 0.750 1.434 2.052 -1.0 O.Ol.O 
72.000 --0. 599 -0.697 -1.230 2+052 -2.0 0.028 
65.000 o.734 o.784 1.568 2.136 -1.0 0.038 
73.000 -0.683 -0.705 -1.459 2.136 -1.0 0.044 
66.000 0.741 0.792 1.532 2.066 -1. 0 0.030 
74.000 -0.709 -0.71.7 -1.466 2.066 ·-1. 0 0.044 
(.."?.000 0.673 o.76~i 1. 475 2.193 -2.0 0. 0:19 
75.000 -·O. 656 -0.694 -1.438 2.193 -1.0 0.040 
68+000 0.679 o.725 l. 410 ::? • ·')77 -1. 0 0. 0?.1 
92.000 -0.792 -0.992 -l. .644 2+077 -3.0 0.031 
93.000 ·-0.804 -··O. 967 -1.622 :::: • 0 l 7 -- 2 • 0 0.0:,::-3 
94.000 -0.827 -0.983 -1.669 2.017 -2.0 0.012 
95.000 -0.833 -0.998 -1.762 2.116 -2.0 0.016 
96.000 -0.798 -1.040 -1.690 Z.116 -3.0 0.042 · 
97.000 -0.846 -1.064 -1.733 2+048 -3.0 0.022 
98.000 -0.955 -1.149 -1.956 2.048 -2.0 0.023 
ao.ooo 0.363 0.291 o.791 2.175 3.0 0.022 
86.000 -0.53l. -0.806 -1. 198 2.175 -4.0 0.034 



I 
I =================================== 

ORIENTATION 45.0 
=================================== 

POSI. CF' .98 CF' MOY CF' PIC GP DELTA DP 

1.000 0.467 0+322 0.949 2.033 5.0 0.021 
17.000 -0.450 -0.519 -0.914 2.033 -2.0 0.025 
2.000 0.288 0+152 0+589 2+041 9.0 0.017 

18.000 -·O. 633 -0.609 -1.292 2.041 1.0 0.041 
3.000 0.305 0.147 0.635 2.085 11.0 0.029 

19.000 -0.646 -0.585 -1.347 2.085 2.0 0.043 
37.000 0.618 0.531 1.213 1.963 2.0 0.029 
47.000 -0.575 -0.682 -1.128 1.963 -2.0 0.048 
38.000 0.352 0.251 0+696 1.976 5.0 0.015 
48.000 -0.540 -0.757 -1.068 1.976 -3.0 0.014 
39.000 0.358 0.222 o.727 2.030 7.0 0.013 
49.000 -0.585 -0.714 -1.1138 2+030 -2.0 0.022 
76.000 o.647 0.592 1.296 2+005 1.0 o.oos 
84.000 -0.528 -0.691 -1.059 2.005 -3.0 0.016 
77.000 0.331 0.263 0+680 2+051 3+0 0.027 
85.000 -0.602 -0.713 -i.234 2.051 -2.0 0.027 
10.000 -0.472 -0.508 -0.964 2.044 -1.0 0.012 
12.000 -0.351. -0.489 -0.716 2.044 -3.0 0.023 
13.000 -0.651 -0.848 -1.368 2 .103 -3.0 0+019 
14.000 -0.779 -0.958 -1.638 2.103 -2.0 0.027 
15.000 -0.653 -0.737 -1.327 2.034 -2.0 0.014 
16.0C;O 0.472 -0.664 -0.959 2.034 -3.0 0.040 
34.000 -0.498 -0.711 -1.043 2.097 -4.0 0.011 
69.000 -0.489 -0.725 -1.02.s 2+097 -4.0 0.021 
l, 2 + () 0 0 C-.6'2 ·~· o.584 1+225 1.955 1. 0 0.027· 
70.000 -0.5t:5 ·-0, 7,S6 -1.144 1.955 -3.0 0.023 
63.000 o.331 0+574 2+808 8+494 -5.0 1.084 
71.000 -0.142 -0.765 -1.204 8.494 -9.0 0.031 
64.000 0.562 0.515 1+148 2.044 1.0 0.019 
72.000 -0.536 -0.733 -1.096 2+044 -3.0 0.017 
65.000 o.5t9 0.475 1.126 2.168 1.0 0.010 
73.000 -·0.513 -0.741 -1.112 2+168 -4.0 0.013 
66.000 0.498 0.412 1+007 2.020 3+0 0.011 
74.000 -·0.517 -0.700 -1.045 2.020 -3.0 0.016 

L 67.000 0+445 0+362 o.907 2.038 3.0 0.021 
75.00•') -0.582 -0.734 -1.185 2+038 -3.0 0.031 
68.000 0.382 0.299 o.782 2+045 3.0 0.012 
92.000 --0./'51 -0.923 -1. 537 2.045 -2.0 0.020 
93.000 -0.708 -0.930 -1.452 2.051 -3.0 0.01.s 
94.000 -·O. 800 -1.001 -1.642 2.051 -3.0 O.Ol4 
95.000 -0.725 -0.864 -1.535 2.116 -2.0 0.017. 
96.000 -0.751 -0.751 -1.590 2+116 1.0 0.016 
97.000 -0.819 -0. 5;::;5 -1.610 1.966 5.0 0.033 
S'8.000 -0.819 -0.402 -1.611 1.966 11.0 0.087 
80.000 -0.155 -0.073 -0.323 2.082 12.0 0.010 . 
86.000 -0.482 -·0.691 -1.004 2.082 -4.0 0.009 -·-

l 



=================================== 
ORIENTATION o.1aooooE+03 

=================================== 
f'OS I. Cf' .98 Cf' MOY Cf' f'IC GP DELTA II F' 

1.000 -0.606 -0.492 -1.265 2.089 3.0 0.036 
17.000 -0.811 -0.561 -1.693 2.089 5.0 0.040 
2.000 -0.515 -0.445 -1.014 1.969 2.0 0. 0:18 

18.000 -1.000 -0.974 -2.142 1.969 2.0 0+026 
3.000 -0.516 -0.435 -1. 035 2+006 2.0 0. 0:19 

19.000 -0.935 -0.832 -1.875 2.006 2.0 0.027 
37.000 -0.584 -0.549 -1.193 2.041 1. 0 0.019 
47+000 -0.991 -0.743 -2.023 2.041 4.0 0+052 
38.000 -0.488 -0.506 -0.998 2.044 -1.0 0+025 
48.000 -0.956 -1. 034 -1.953 2.044 -1.0 0.021 
39.000 -0.481 . -0.463 -1.019 2.117 1. 0 0.021 
49.000 -0.917 -1.006 -1.941 2.117 -1.0 0.031 
76+000 -0.610 -0.571 -1.235 2.025 1. 0 o. o:n 
84.000 -0.712 -0.616 -~.442 2.025 2.0 0. 02t; 
77.000 -0.477 -0.542 -0.952 1.994 -2.0 0.0:17 
85+000 -0.924 -1.041 -1. 843 1.994 -2.0 0.032 
10.000 -0.843 -0.997 -1.765 2.093 -2.0 0.025 
12.000 -0.977 -1.202 -2.045 2.093 -2.0 0.033 
1.3.000 -0.604 -0.706 -1.239 2.053 -2.0 0 • 0 :1 7 
14.000 -0.884 -1.197 -1.815 2.033 -3.0 0.019 
15.000 -0.621 -0.662 -1. 237 1.992 -1. 0 0.018 
16.000 -0.897 -1.127 -1.787 1.992 -3.0 0.022 
34.000 -0.481 -0.519 -0.969 2.013 -1.0 0.015 
69.000 -0.964 -0.73'5 -1.940 2. 0 l. 3 4 . 0 0.023 
62.000 -0.645 -0.582 -1.284 1.7·90 2.0 0.054 
70.000 -0.925 -0.749 -1.840 1.990 3.0 0.030 
63+000 -0.571 -0.547 .:...1.175 2.057 1. 0 0.009 
71.000 -0.809 -0.796 -1.664 2.057 1.0 0+033 
64+000 -0.653 -0.527 -1.259 1.928 3.0 0.021 
72.000 -0.853 -0.804 -1.646 1+928 1. 0 0.043 
65.000 -0.569 -0.527 -1.197 2+104 1. 0 0.024 
73.000 -0.924 -0.9'21 -1.945 2.104 1.0 0.039 
66.000 -0.543 -0.508 -1.117 2.057 1 • 0 0.030 
74.000 -0.936 -0.960 -1.925 2.057 -1.0 0.034 
6?+000 -0.557 -0.506 -1.119 2.009 1. 0 0.028 
75.000 -0.998 -1.010 -2.006 2.009 -1.0 0.033 
68.000 -0.5t.2 -·0,497 --1.107 1.970 :::: • 0 0.03? 
92.000 -0.746 -0.673 -1.469 1.970 2.0 0.035 
93.000 -0.663 -0.654 -1.370 2.066 1.0 0.015 
94.000 -0.680 -0.692 -1.406 2.066 -1.0 o.036 . 
95.000 -0.629 -0.679 -1. 266 2.013 -1.0 0.014 
96.000 -0.706 -0.708 -1.422 2.013 -1.0 o.02a 
97.000 -0.665 -0.701 -1. 338 2+013 -1.0 0.031 
98.000 -0.648 -0.719 -1.304 2.013 -1.0 0.011 
so.ooo -0.47? -0.538 -0.993 2.074 -2.0 0.016 
86.000 -0.559 -0.539 -1.159 2.074 1.0 0.021 

l_J 



=================================== 
ORIENTATION 0.195000Et03 

=================================== 
POSI. Cf' .98 CF' MOY Cf' F'IC GP I•EL TA ·[Ip 

1.000 -0.514 -0.532 -1.060 2.061 -1.0 0.015 
17.000 -0.393 -0.348 -0.810 2.061 2.0 0.032 
2.000 -0.574 -0.502 -1.127 1.963 2.0 0.035 

18.000 -0.731 -0.397 -1.435 1.963 9.0 0.054 
3.000 -0.622 -0.477 -1.274 2.oso 4.0 0.031 

19.000 -0.631 -0.321 -1.295 2.050 10.0 0.068 
37.000 -0.457 -0.609 -0.938 2.054 -3.0 0.011 
47.000 -0.452 -0.412 -0.929 2.054 1.0 0.034 
38.000 -0.461 -0.588 -0.953 2.067 -3.0 0.008 
48.000 -0.721 -0.508 -1.491 2.067 5.0 0.056 
39.000 -0.439 -0.545 -0.922 2.102 -2.0 0.009 
49.000 -0.759 -0.499 -1.595 2.102 6.0 0.023 
76.000 -·0.512 -0.655 -1.042 2.036 -3.0 0+015 
84.000 -0.351 -0.379 -0.715 2.036 -1.0 0.018 
77.000 -0.397 -0.580 -0.826 2.083 -4.0 0.012 
85.000 -0.619 -0.375 -1.289 2.083 7.0 0.046 
10.000 -0.768 -0.687 -1.633 2.126 - 2.0 0.034 
1:,~.000 -0.906 -1.181 -1. 925 2.126 -3.0 0.025 
13.000 -0.460 -0.482 -0.891 1.935 -1.0 0.013 
14.000 -0.812 -1. 003 -1.572 1.935 -2.0 0.023 
15.000 -0.495 -0.687 -1.081 2.186 -3.0 0.012 
lb.000 -1.176 -1.367 -2.571 2.186 -2.0 0.039 
34.000 0. 40,L, -0.5';'1 -0.866 2.134 -4.0 0.007 
b9.000 -0.413 -·0+468 -0.882 2.134 -2.0 0.014· 
62.000 -0.541 -0.648 -1.073 1.984 -2.0 0.015 
70.000 -0.464 -0.384 -0.920 1.984 3.0 O.Ol.7 
63.000 -0.504 -0.608 -1.o:n 2.030 -2.0 0.015 
71.000 -0.564 -0.321 -1~144 . 2.030 a.o 0.028 
64.000 -0.515 -0.603 -1.051 2.041 -2.0 0.020 

I " 72.000 -·0.492 -0.330 -1.005 2.041 5.0 0.025 
65.000 -0.490 -0.599 -1.012 2.063 -2.0 0.013 
73.000 -- 0 + ~; 73 -<•.318 -1.1B2 2.063 9.0 0.036 

I. 66.000 -o. 4'7'3 -0.600 -1.003 2.034 -2.0 0.026 
74.000 -O.f:..97 -0.341 -1.418 2.034 11. 0 0.024 
t.7. 000 -0.481 -0~5s-·::.i -0.9B6 2.048 -2.0 0.012 

l .. 
7~5. 000 - · () i 800 -0.438 -1.639 2.048 9.0 0.059 
68.000 -0.51.2 -0.601 -1.066 2.002 -2.0 0.028 
92.000 -0.773 -0.697 -1.610 2.002 2.0 0.025 
93.000 -0.681. -0.517 -1.330 1..982 4.0 0.036 

l .. 94.000 -0.588 -0.474 -1.166 1. 982 3.0 0.024 
95.000 -0.441 -0.443 -0.877 1.989 -1.0 0.019 
96.000 -0.448 -0.447 -0.892 1. 989 1.0 0.015 
97.000 ·· 0.510 -0.512 -1.020 2.000 -1.0 0.021 
?8.000 -0.545 -0.608 -1.090 2.000 -2.0 0.019 
so.ooo -0.366 -0.522 -0.797 2.176 -3.0 0.003 
86.000 -0.300 -0.399 -0.652 2.176 -3.0 0.010 



l. 

=================================== 
ORIENTATION 0+225000Et03 

=================================== 
POSI+ CP .98 Cf' MOY CP f'IC 

10.000 -1+229 -1.527 -2.485 
lf +000 -0.424 -0.524 -0.857 

=================================== 
ORIENTATION 0.255000Et03 

=================================== 
F'OSI. Cf' .98 CP MOY CP PIC 

10. 000 -0.804 -1.082 -1. 650 
12.000 . 0. 909 -1.193 -1.865 

=================================== 
ORIENTATION 0.270000Et03 

==~================================ 
POSI. 

A.0.000 
lt.ooo 

Cf' • 98 

-0.935 
-0.927 

Cf' MOY CP f'IC 

-1.091 -1.921 
-1.183 -1.903 

GP [IELTA 

2.023 -2.0 
2.023 -2.0 

GP DELTA 

2. O::i 1 -3.0 
2.031 -3.0 

13f' DELTA 

2.053 -2.0 
2.052: -3.0 

DP 

0.022 
0.011 

[IF' 

0.017 
0.026 

DP 

o. o:rn 
0.023 



l 
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I. 
s_inJq s+o+1ns9J sap xnoa1qo l 

·saJnsaw ap s+u1od sap +a saoopns sap UO!.J.!U!J90 

o l € awioJ DJ ins S'!Jnsaw 

d:J ,a b:> UO/SSBJd ap s,ua/:J/JJBO:J 



COEFFICIENTS DE PRESSION 

ia3 

TI 
: 

I cqe 

I 
surface d'application 

h 

cp A 13 c D E F G H 

ia2 
~ mmc -r ~ : EOBb ~ 0• A , f H _l 

01 n ~ 

ou 0,59 -0,"1 ~ -0,32 -0,~.2 -l,'l<J -1,'19 -0,4'l -0.41-

15° 0,59 -0,SI -0,C61 -0,1-G -1,05 -0,% -0,45 -0,"19 
D 

45° 0,3'.1 -0,51 0,32 -0,Sl -0,56 -0,65 -0,1'1 -0,43 

90" -0,9'l -0,9~· 0,5~ -0,19 -0,9G -0, "fO -0 ~~ -0,lO I 

Tabelle 4.6.6 
180') 

h : b : I = 2.66 : 1 : 1 

Toiture a 10° 

-

C* qe 

surf ace 
localisee 

m n 0 

-1,55 -0,90 -o.~r 

-l,4Cj -0,92 

-1,80 

-0 '30 , -1,55 

A 

cqe = -\ 80 , 

--:f ----. 

'1 '-"I'> ' ,_. .. 

COEFFICIENTS 

DE FORCE 

cl c2 CJ 

surf ace de 
reference = 
surf ace exposee 
~11 v~nt 

bxh lxh lxb 

Coefficient c =O 
de frottement t 



r---- - -----, ----.. -, 
I--, I } \j :) c) 

COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

ia3 

TI 
h 

cpe C* cl c2 c3 pe 

surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 
au vent 

cp A 0 c D E F G H m n 0 bxh lxh lxb 

iaz 
~ mmc -t '!0 : EGB b 

~ 0• A ' f H _j_ a, ~ 

ou o,s3 -0,4b -0,84 -0.~ -1, 5() -1,so -0,SO -o,so -\,"lO -\,\6 -0,8l \,03 0,05 \,<34 

15° 0,5+ -0,5:) -0,31 -0,Eic.:l -l, 43 -1,23 -0,5S -0,61 - \,1-5 -0,82 J,O?. 0,01 1.+B 
0 

45° 0, I «J -0,64 0,19 -0,61 -058 -Q'30 -0,'ll -0,59 -\,'35 0,&1 '0,95 1,4 l 

90" -0,&1 -0,81' o.s~ -0,4~ -1,SO -0,50 -\,50 -0.50 -I, IB -1,lO . -0,0{, I, I G f,'ll 

Tabelle 4.6.6 180° 

h : b : I = 2.66 : 1 : 1 

Toiture a 10° 

-
- \,~5 Coefficient c =O c = pe de frottement t 
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=================================== 
ORIENTATION o.o A 

=================================== 
POSI. CP .98 CP MOY Cf' f'IC GP DELTA DP 

1.000 0.374 0.194 o.744 1.990 10.0 0.021 
17.000 0.011. o.ooo o.o~u o.ooo 

r . 2.000 o.534 0.485 1.044 1.954 2.0 0.012 
10 . 000 0.062 01035 0 .1~0 o.ooo 
3.000 0.533 0.430 1.047 1.966 3.0 0.022 

19 . 000 0 d~49 0.029 01099 01000 r· .37.000 o.5oa 0.363 0.989 1.948 4.0 0.020 
47,000 0.060 0,034 0,119 o.ooo 
38.000 o.669 o.685 1.294 1.934 -1.0 0.034 l ' 4B,OOO -0~60 0.02+ -0, H :7 o.o.o.o. 
39.000 o.617 0.620 1.265 2.053 -1.0 0.027 
49.000 O.Oa9 -o.o~a -o.1~i o.ooo 

I 
76.000 o.562 0.429 0.994 1.770 4.0 0.009 
84.000 0.064 0.039 0.1~2 o.ooo 
77.000 o.599 0.722 1.231 2.056 -2.0 0.017 
85.000 0J();z 1 o. oG6 0.147 01000 

I 10.000 -0.903 -1.181 -1.875 2.011 -3.0 0.015 
l b 00G 0 . 096 0.068 -0.202 o.ooo 
12.000 -0.472 -0.501 -0.935 1.981 -1.0 0.013 

I 13.000 0.016 o.ozo - 0.1~4 o.ooo 
14.000 -0.467 -0.491 -0.919 1.967 -1.0 0.024 
15.000 o.oao 0+050 0.159 o.ooo 

I 
16.000 -0.438 -0.482 -0.849 1.939 . . -1.0 0.014 
eis;i.ooo - o '07-J - 0.049 ... o .14J o.ooo ·---· 
62.000 0.457 0.290 0.890 1.949 6.0 0.013 
10 . 000 0.074 Ow053 0.146 o.ooo 
63.000 o.573 0.503 1.138 1.986 2.0 0.011 
-?-1-r-OQO Ow0 7 3 o'l~-4-4 o.146 o. ooo 
64.000 o.587 o.585 1.219 2.078 1.0 0.023 
?2 .()00 o.o~ o.o9a o.ooo 
65.000 0.672 0.661 1.360 2.022 1.0 0•020 
7-3.-000 - · -- -{h--06-6 -·-··- --0 .-~-3-7 --- · --<h-136---.. - · -.(hG-0-0 --· .. ·-·- - ·--- ---- .. -- . - - - ~ 

66.000 0.658 o.696 1.349 2.051 -1.0 0.022 
74.000 -0.101 -(}-.-()7-8---~~-1-2 - -·---0~-00-0· ----··-·----------.----·--

67.000 0.695 o.726 1.371 1.972 -1.0 0.029 
75.000 o.ooo -0 .. -0-0{}-----0-..-~---<h--OOO-·----· . 
68.000 0.725 0.112 1.404 1.936 1.0 0.016 
35,000 (h-{)00 0.-000 o.ooo o.ooo 
34.000 -1.349 -1.503 -2.672 1.981 -2.0 o. o:;;o 
00.000 o.ooo o.ooo o.ooo o.ooo 
36.000 -1.554 -1.532 -3.044 1.959 1.0 0.075 
86.000 o.ooo (hOOO 0. oc~o o.ooo 



I 
f 

I =================================== 
ORIENTATION 15.0 p 

=================================== 
POSI. CP .98 CP HOY CP PIC GP DELTA DP 

1.000 o.557 0.345 1.119 2.010 7.0 0.029 f. 11" dHH~ (), 000 o.oeo G dH)G G.GOO 
2.000 o.562 0.458 1.049 1.866 3.0 0.027 

18.000 o.ooo o.ooo o.ooo O-.-Q..Q-0-------
3.000 0.458 0.405 0.955 2.085 2.0 0.023 

19.000 o.ooo 0 dHH~ <h-00-0 0. 0-0-0 
37.000 o.603 0.581 - 1. 262 2.092 1.0 0.023 
4-7--T-OOO o.ooo o.ooo o.ooo o .... ~ 
38.000 o.678 o.683 1.349 1.989 -1.0 0.024 
40.000 o.ooo o.ooo o.o~ 
39.000 0.621 0.615 1.240 1.978 1.0 0.023 
49,000 o.ooo o.ooo (h-~OO-~ ... G-G-0--- ---
76.000 0.659 o.678 1.335 2.025 -1.0 0.017 
84.000 o.ooo o.ooo o.ooo o.ooo 
77.000 o.617 0.698 1.188 1.926 -2.0 0.014 
os.ooo o.ooo o.ooo o.ooo o.ooo 
10.000 -0.865 -1.149 -1.767 2.043 -3.0 0.017 
11.000 01090 o.ooo 0.-0-0-0--0-.-0-0 
12.000 -0.490 -0.610 -0.971 1.983 -2.0 0.012 
13.000 o.ooo o.ooo ~().0 0.00-0-
14.000 -0.445 -0.549 -0 .876 1.966 -2.0 0.014 
1s . ooo o.ooo o.ooo <h--0-00-------<h<l-OO-- --------- - ... ···-· -- - --
16.000 -0.495 -0.662 -0 .956 1.932 -3.0 0.005 
69.000 o.ooo o.ooo o.ooo o.ooo 
62.000 o.583 o.so2 1.201 2.062 2.0 0.012 
10.000 o.ooo o.ooo O,Ol)O 0. ooo. -
63.000 o.661 0.673 1.402 2.121 -1. 0 0.026 
11.000 o. ooo o.eoe e.ooo o.ooo 
64.000 o.733 0.717 1.441 1.966 1.0 0.013 
;z2.ooo o.ooo o.ooo O,OOQ 0 -.--0-0-0------------------------.. 
65.000 0.110 o.746 1.448 2.016 -1.0 0.013 
73.000 o. ooo o. ooo 0 , 01)-0 ~ 
66.000 0.732 o.748 1.466 2.002 -1.0 0.034 
74.000 o.ooo o. ooo o.ooo o-. 0-0-0------ - - -· 
67.000 o.698 0.737 1.445 2.010 -1.0 0.022 
~00 o.ooo o.oeo o.ooo o~ 

68.000 o.677 0.690 1.325 1.955 -1.0 0.016 
35,000 o.ooo o.ooo o.ooo o.ooo 
34.000 -1.205 -1.299 -2.307 1.915 -1.0 0.059 
eo.ooo ().000 o.ooo o.o~ o.oo~ 

36.000 -1.488 -1.748 -3.030 2.036 -2.0 0 .133 
86.000 <hOOO (hOOO o.ooo o.ooo 

L 



r 
=================================== 

ORIENTATION 45.0 ~ =================================== 
POSI. GP .98 CP MOY CP PIC GP DELTA [IP 

1.000 o.426 0.307 0.883 2.073 4.0 0.009 
17.000 o.ooo o.ooo o.ooo o.ooo 
2.000 0.294 0.152 0.604 2.051 10.0 0.022 

18,000 o.ooo o.ooo o.o~o o.ooo 
3.000 0.260 0.121 0.538 2.069 12.0 0.021 

19,<HH> o.ooo o.ooo o.ooo o.ooo 
37.000 o.568 0.500 1.21s 2.140 2.0 0.035 
47,000 o.ooo o.ooo o.ooo o.ooo 
38.000 o.367 0.222 0.734 2.001 7.o 0.019 
48.000 o.ooo 0.00-0 o.ooo o.ooo 
39.000 o.385 0.212 0.745 1.932 9.0 0.033 
49,000 o.ooo o.ooo o.ooo o.ooo 
76.000 o.646 o.546 1.285 1.990 2.0 0.048 
~0----(). 000 o.ooo 01000 o.ooo 
77.000 0.267 0.245 0.552 2.066 1.0 0.000 
es.ooo -0 .-000 o.ooo o.ooo o.ooo 
10.000 -0.571 -0.759 -1.142 2.001 -3.0 o.ooa 
11.000 o.ooo o.ooo o.ooo o.ooo 
12.000 -0.430 -0.586 -0.840 1,953 -3.0 0.009 
13.000 o.ooo o.ooo o.ooo o.ooo 
14.000 -0.735 -0.870 -1.438 1.957 . -2.0 0.029 
1-§-. 000 -- -----0.--000 - ---- ---0 ~ 000 0+000 o.ooo 
16.000 -0.473 -0.668 -0.944 1.998 -3.0 0.007 
69.000 o.ooo o.ooo (hOOO o.ooo 
62.000 0.620 o.52s t.259 2.030 2.0 0.040 
~ o.ooo o.ooo o.ooo o.ooo 
63.000 o.591 0.531 1.205 2.039 2.0 0.018 
7-1,~(){)- Or-0-00----<> .. ·™ o~o o.ooo 
64.000 0.492 o.474 0,994 2.022 1.0 0.018 
7--~----.(HH! --- ----- -0 • 0 0 0 0+000 o.ooo o.ooo 
65.000 o.527 0.436 1.046 1.983 3.0 0.011 
'73, <Hrn --0~~00 o.ooo o.ooo 
66.000 0.499 0.390 o.998 2.000 3.0 0.023 
~~-0-- --~--0.000 o.ooo 

l. 67.000 0.430 0,339 0.930 2.163 3.0 0.035 
7~.000 o.ooo o.ooo o.ooo o.ooo 
68.000 0.410 0.276 0.024 2.011 5.0 0.018 
:rn. ooo o.ooo o.ooo o.ooo o.ooo 
34.000 -0.564 -0.799 -1.172 2.oao -3~0 0.012 
so.ooo o.ooo o.ooo o.ooo o.eoo 
36.000 -1.799 -1.948 -3.531 1.963 -1.0 0.034 
86.000 o.ooo o.ooo o.ooo 0 JE)OO 



[ 

f 

r 
-----------------------------------, - -----------------------------------.. 

ORIENTATION o.1aooooE+03 A 
=================================== 

POSI. CP .98 . cp HOY CP PIC GP DELTA DP 

1.000 -0.567 -0.472 -1.120 1.976 3.0 O.Ol.6 
17.000 o.ooo o.ooo 0.0-00 Q,06{) 
2.000 -0.509 -0.421 -1.018 2.000 3.0 o.046 

1:8.000 o.ooo o.ooo o.ooo O,OO(} 
--3 .000 -0.506 -0.413 -1.079 2.132 3.0 0.021 
1-9-...-000 o.ooo o.ooo o.ooo o.o-O-G 
37.000 -0.573 -0.527 -1.000 1.901 1.0 0.020 
47.000 o.ooo o.ooo o.ooo o.ooo 
38.000 -0.555 -0.492 -1.084 1.953 2.0 0.034 
48.000 o.ooo o.ooo o.~--------· --
39.000 -0.462 -0.448 -0.923 1.998 1. 0 0.018 
49,000 o.ooo o.ooo O"J-OGO (h-0-00--·--·---·~ 

76.000 -0.542 -0.531 -1.076 1.986 1.0 0.023 
84.000 o.ooo o.ooo G-riOO o.ooo 
11.000 -0.422 -0.509 -0.854 2.023 -2.0 0.014 
Ba,000 o.ooo Od~OO o.ooo o.ooo 
10.000 -0.489 -0.535 -1.023 2.091 -1.0 0.031 

- ---0. 00-0 0. 0-00 ---·-
12.000 -1.147 -1.468 -2.318 2.020 -3.0 o.o3s 
l~hOOO ().000 -~----0 .ooo- --- - -0 .-000----·---------------.. .. ----
14.000 -1.059 -1.473 -2.239 2 .114 -3.0 0.010 
15.000 o.ooo o.ooo o.ooo o.ooo 
16.000 -1.674 -1.602 -3.331 1.989 1.0 0.046 
69.000 o.ooo o.ooo o.ooo 0. (H)-0 

62.000 -0.624 -o.sss -1.258 2.016 2.0 0.034 
10.000 o.ooo o.ooo o.ooo o.oo 
63.000 -o.s00 -0.526 -1.173 1.996 2.0 0.029 
71 . 000 o.ooo o.ooo o.ooo o.ooo 
64.000 -0.569 -0.506 -1.178 2.073 2.0 0.040 
72+000 o.ooo o.ooo o.ooo o.ooo 
65.000 -0.482 -0.492 -1.004 2.os1 -1.0 o.008 
7do000 o.GOO o.ooo o~~ 
66.000 -0.526 -0.482 -1.046 1.987 1.0 0.014 
7<1.000 o.ooo o.ooo o.oQo 0.00-0 
67.000 -0.485 -0.475 -1.038 2.139 1.0 0.047 
761000 o.ooo O dHH~ OwOGO o.ooo 
68.000 -0.480 -0.483 -0.975 2.029 -1.0 0.012 
35.000 o.ooo o.ooo o.ooo o.ooo 
34.000 -0.466 -0.485 -0.905 1.944 -1.0 0.011 
00.eoo o.ooo o.ooo o.ooo o.ooo 
36.000 -0.444 -0.503 -0.885 1.993 -2.0 0.012 
86.000 o.ooo o-ri()-0 G, 0--0-0 0. 00-0 



r 

r 
r. 

=================================== 
ORIENTATION 0.195000E+03 ~ 

=================================== I ' POSI. CP .98 CP HOY CP PIC GP DELTA [IF' 

1.000 -0.535 -0.517 -1.085 2.020 1.0 0.030 

r . ~ o.ooo o.ooo o.ooo o.ooo 
2.000 -0.571 -0.463 -1.126 1.973 3.0 0.057 

10.000 o.ooo o.ooo o.ooo o.ooo 
3.000 -0.591 -0.447 -1.220 2.064 4.0 0.025 

iA;i,ooo o.ooo o.ooe o.ooo ~hOOO 

37.000 -0.506 -0.582 -0.974 1.923 -2.0 O.Ol2 
'47.000 o.ooo o.ooo o.ooo o.ooo 
38.000 -0.495 -0.561 -0.982 1.982 -2.0 0.024 
~----0-.-00-0---() -.-0-0-0~ 

39.000 -0.473 -0.530 -0.925 1.957 -2.0 0.032 

I 
4~.ooo o.ooo o.ooo o.ooo o.ooo 
76.000 -0.562 -0.646 -1.066 1.898 -2.0 0.012 
&+.<H>O o.ooo 0.-000 o.ooo o.ooo 
77.000 -0.407 -0.582 -0.833 2.048 -4.0 o.ooa 

I es.eoo o.ooo o.ooo o.ooo o.ooo 
10.000 -0.777 -0.768 -1.522 1.959 1.0 0.045 
11 dH~O -o.ooo o.ooo o.ooo o.~ 

I 12.000 -1.022 -1.427 -2.013 1.970· - -3.0 0.019 
l:-3-.-G-O-O o.-~~oo 0....-()..()-0 o.oo.o. 
14.000 -0.920 -1.229 -1.839 1.998 -3.0 0.013 
1s.ooo o.ooo OwOOG o.ooo o.ooo 
16.000 -1.833 -2.038 -3.781 2.062 -2.0 0.081 
69.000 o.ooo o.ooo o.ooo o.ooo 
62.000 -0.473 -0.630 -0.961 2.033 -3.0 0.013 
70 . 000 o.ooo o.ooo o.ooo o.ooo 
63.000 -0.526 -0.607 -1.059 2.013 -2.0 0.021 
71.000 o.ooo o • o~---<h-e-0-0 o.ooo 
64.000 -0.493 -0.604 -1.002 2.035 -2.0 0.006 
72 . 000 o.ooo o.ooo O,OQO o.ooo 
65.000 -0.621 -0.602 -1.229 1.980 1.0 0.090 
73 , 000 o.ooo o . ooo o.ooo 0 ' 000· 
66.000 -0.518 -0.581 -1.064 2.os5 -2.0 0.036 
74 , 000 o.ooo o.ooo o. o<rn o.ooo 
67.000 -0.479 -0.587 -0.957 1.998 -2.0 0.010 
;t§,000 o.ooo O.OOQ o.ooo o.oo 
68.000 -o.s21 -0.585 -1.008 1.934 -2.0 0.014 
35.000 o.ooo o.ooo o.ooo o.ooo 

L 
34.000 -0.420 -0.531 -0.851 2.021 -3.0 0.013 
89,009 o.ooo <h-0-00 o,ooo o.o.o.-o 
36.000 -0.460 -0.606 -0.939 2.044 -3.0 o.ooa 
86,000 o,ooo 9.()99 o,ooo o~ooo 
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s.i.nJq s+o+1ns~u sap xnoa1qo1 
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r- ----i 
~I 

COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

J..°• I cqe C* cl c2 c3 qe 

30·~ surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 

~2 
C .n 

l 
B b 

J 
~ o10° A 

"""""-'-

E G 

F H 

~ 
0 

au VPnt 

A a c D E F G H m n 0 bxh lxh lxb . cp 
I 

oo 0,-'13 -0,3:1 -0, 'l'l -0,11 a::i.e 0,28 -0,53 -0,S3 -0,62 -O,•rl 

15° 0,21 .±0,20 -0,55 -0,53 -0~3 -0,61 I 

45° 0,'l9 -033 0,21- -0,3~ ±QlD -0,15 -Q19 -0,S~ -Q~G -0,~3 I 

90" -0,:20 -0,'JO 0,52 -0,2-:l -0,45 -0,18 -0,"15 -0,IB -0,22 -1,10 

Tabell~ 4.6.8 
180° 

h : b : I = 0.47 : 2 :1 - Coefficient c =O cqe = -l,50 de frottement t 
Toiture a 30° 



,.----

---i ----i ~ II r ( ,, 

COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

+u3 i 

•oVfri 
~2 

cpe C*pe cl c2 c3 

surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 
au vent 

c 'l 
e b 

J 
~ "0100 A 

= 
E G 

F H 

D 

c D E F G H m n 0 bxh lxh lxb cp A 13 

ou 0,58 -0,88 -0,44 -0,-'t~ 0, \I O, \ l -1,00 -l 1 l0 
- '' 12 -1. 1';2 0,'91 -0,0f 1,~5 

15° O,lO .!O, lC -1,re -1,00 -\,og -l.00 I, l, 0.31 0,35 

45° 0,l~ -0,53 0.10 -0,5l ±0,\0 -0. '20 -1, l"l -0,9'; -0,84 -1,38 0,bj 0,65 1,01 

90" -0,:22 -0.'ll 0,~5 ~0,'1t -0,68 -0,'31 -0.6e> -0,3\ -0,'lf ....,1,41 . O,o~ 0,51 1,24 

Tabelle 4.6.8 180'> 

h : b : I = 0.47 : 2 :1 

Toiture a 30° 

-
- l,4~ Coefficient c =O c = pe de frottement t 
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=================================== 
ORIENTATION o.o 

=================================== 
POSI. CP .98 CF' .MOY Cf' F'IC GP IlELTA DP 

t.eee 1,~94 3,3Q4 d.g24 2.s2~ °]_I 0 0.005 
2.000 0.421 o.349 1.272 3.023 3.0 0.017 
3.000 -0.387 -0.441 -1.091 2.821 -2.0 0.014 
6dHH~ . Q,3QQ (),:;z10 Q.9~;J J.206' li ' 0 o.ooa 
7.000 -0.950 -1.472 -2.962 3.117 -4.0 0.036 
9.000 -0.410 -0.876 -1.336 3.259 -6.0 0.009 

10.000 -0.176 -0.156 -0.612 3.478 ::? • 0 0.012 
11.000 -0.471 -1.001 -1.610 3.417 -6.0 0.009 
12.000 -0.552 -1.018 -1.673 3.029 -5.o 0.013 
13.000 0.244 0.063 o.773 3.161 29.0 0.012 
15.000 0.205 0.149 0.049 2.978 10.0 0. 0:1.1 
14.000 -0.511 -0.960 -1. 773 3.472 -s.o 0.010 
16.000 -0.553 -1.036 -1.638 2.960 -5.o 0.011 
18.000 -0.236 -0.133 -0.750 3.182 0.0 0.010 
19.000 o.3o3 0.056 o.961 3.171 44,0 0.015 
20.000 -0,616 -1.122 -1.981 3.217 -s.o o.ooo 

( 

l 



r 

=================================== 
ORIENTATION 15.0 

-------------------------- --------------------------------------------
POSI. CP • 98 CF' MOY Cf' f'IC GP DELTA DP 

1· . 000 1.:158 ;,191 ;5,681 2. 921---=-7 ...... 0.-- - - .. -0 .... .0.04----
2.000 o.395 0. 3:54 1.166 2.955 2.0 0.013 
3.000 -0.492 -0.769 -1.490 ' 3.030 -4.0 0.013 
<QI 000 0.277 0.5 9 - ~ .. o o.ood 
7.000 -0.867 -1.640 -2.850 3.288 -~.o 0.015 
9.000 -0.415 -0.778 -1.201 3.085 -5.0 0.006 I , 10.000 -0.242 -0.321 -0.733 3.025 -3.0 0.000 

11.000 -0.540 -0.961 -1.641 3.040 -5.0 0.023 
12.000 -0.578 -0.991 -1.713 2.962 -5.0 0.026 

{ ~ 13.000 -0.151 -0.109 -0.470 3.121 4.0 0.005 
15.000 0.234 0.081 o.715 3.056 19.0 0.009 
14.000 -0.468 -0.960 -1.561 3.339 -6.0 o.ooa 
16.000 -0.524 -1.006 -1.697 3.239 -5.0 0.021 
18.000 -0.302 -0.303 -0.998 3.301 -1.0 0.009 
19.000 -0.216 -0.010 -0.697 3.233 0 • . 197000Et03 0.013 
20.000 -0.833 -1.087 -2.327 2.793 -3.0 o.ooo 

l 



I 
I 
f 

;I ~ 

l~ 
I 
L 

=================================== 
ORIENTATION 45.0· 

== == =============================== 
POSI. CP .?8 Cf' MOY Cf' f'IC Gf' 

1.000 1. o;z;z d. 11?!;! dt40i. d. 1g:;z 
2.000· 0.221 0.105 0+650 2+942 
3.000 -0.269 -0.481 -0.834 3.098 
6.00 0 0.2B4 0 .621 ~ ... -8-1-1--~ 4 
7.000 -0.331 -0.659 -0.992 2.998 
9.000 -0.314 -0.617 -1.132 3.609 

10.000 -0.185 -0.374 -0.619 3.350 
11.000 -0.424 -0.766 -1.273 3.001 
12.000 -0.485 -0.851 -1+4l.9 2.923 
13.000 -0.161 -0.248 -0.504 3+132 
15.000 -0.135 -0.144 -0.449 3.325 
14.000 -0.544 -1.061 -1.734 3 .185 
16.000 -0.443 -0.806 -1+ 353 3.056 
18.000 -0.201 -0.211 -0.646 3.211 
19.000 -0.240 -0.215 -0.794 3.304 
20.000 -0.731 -0.937 -2.314 3+166 

DELTA Ilf' 

.. ;z. 0 0 • .00~ 
11.0 0.010 
-5.0 0.005 
- 6-. 0 o~ 

-5.0 0.005 
-s.o 0.012 
-6.0 0.004 
-5.0 0+019 
-s.o 0.011 
-4.0 0.005 
-1.0 0.006 
-s.o 0.012 
-s.o 0.006 
-1.0 0.014 
2.0 0.019 

-3.0 o.ooo 



1· 
I . 
f . 

I 
l 
l 

=================================== 
ORIENTATION 90.0 

=================================== 
POSI. CF' .93 CF' MOY Cf' f'IC 

1.000 1.oso 3.062 3.17"4 
2.000 -0.213 -0.287 -0.646 
3.000 -0.250 -0.471 -0.725 
6.ooo 0.294 o.766 0.930 
7.000 -0.239 -0.517 -0.765 
9.000 -0.236 -0.441 -0.679 

10.000 -0.197 -0.395 -0.622 
11. 000 -0.194 -0.382 -0. 6:~6 
12.000 -0.175 -0.337 -0.524 
13.000 -0.190 -0.347 -0.541 
15.000 -0 .169 -0.267 -0.531 
14.000 -0.149 -0.274 -0.453 
16.000 -0.189 -0.394 -0.604 
10.000 -0.139 -0.184 -0.401 
19.000 -0.215 -0.281 -0.593 
20.000 -0.157 -0.278 -0.545 

GP DELTA DP 

3. 02"4 1.0 0.002 
3.038 -3.0 0.004 
2.899 -5.0 0.007 
3,190 7.0 0 .045 
3.202 -6.0 0.003 
2.000 -5.0 0.005 
3.152 -6.0 0.004 
3.287 -5 •. o 0.005 
3.000 -5.0 0.005 
2.841 -5.0 0.002 
3+153 -4.0 0.006 
3.048 -5.0 0.003 
3.194 -6.0 0.002 
2+886 -3.0 0.002 
2.758 -3.0 0.005 
3,459 -5.0 o.ooo 



I =================================== 
ORIENTATION 0.135000E+03 

----------------------------------------------------------------------r· POSI. CP • '78 CP MOY CP f'IC GP DELTA DP 

1.000 0,944 3.013 3 .167 31356 710 o.oo~ 

1 · 
2.000 -0.283 -0.324 -0.828 2.931 -2.0 0.007 
3.000 -0.336 -0.616 -0.980 2.914 -s.o 0.007 
li.000 o. :;nu o.7Ja 0.915 ;;,25a 7.0 0.002 
1.000 -0.330 -0.633 -1.032 3.131 -s.o 0.007 
9.000 -0.32:5 -0.631 -0.963 2.967 -5.0 0.011 

10.000 -0.435 -0.730 -1.212 2.789 -s.o 0.011 
11.000 -0.204 -0.332 -0.599 2+940 -4.0 o.oos 
12.000 -0.166 -0.221 -0.507 3.052 -3.0 0.005 
13.000 -0.433 -0.813 -1.294 2.989 -s.o 0.010 
15.000 -0.608 -1.044 -1.877 3.088 -5.0 0.014 
14.000 -0.107 -0.091 -0.332 3.115 2.0 0.004 
16.000 -0.309 -0.548 -0.922 2.986 -5.0 0.011 
10.000 -0.289 -0.494 -0.915 3.172 -s.o 0.013 
19.000 -0.855 -0.843 -2.486 2.907 1.0 0.024 
20.000 -0.296 -0.226 -0.861 2.905 4.0 o.ooo 

L 



=================================== 
ORIENTATION 0+165000E+03 

=================================== 
POSI. CP .98 CF' MOY CF' f'IC GP IIEL TA DP 

1.000 1.006 3.011 3.145 3.125 -1.0 0.003 
2.000 -0.489 -0.771 -1.483 3.034 -4.0 0.012 
3.000 -0.565 -0.766 -1.632 2.889 -3.0 0.017 
6.000 0.329 0.732 0.964 2.933 -6.0 0.004 
7.000 -0.314 -0.686 -1.053 3.349 -6.0 0.006 
9.000 -0.931 -1.447 -2.671 2.870 -4.0 0.040 

10.000 -0.527 -0.881 -1.549 2+940 -5.0 o.ooa 
11. 000 -0.219 -0.233 -0.662 3.024 -1.0 0.007 
12.000 -0.132 -0.040 -0.443 3.368 23.0 0.006 
13.000 -0.479 -0.851 -1.497 3.124 -5.0 0.014 
15.000 -0.451 -0.881 -1.420 3.149 -5.0 0.010 
14.000 0.221 0.101 o.684 3.092 12.0 0.014 
16.000 -0.467 -0.715 -1.515 3.246 -4.0 0.021 
10.000 -0.498 -0.733 -1.577 3.165 -4.0 0.024 
19.000 -0.594 -1. 007 -1.882 3.168 -5.0 0.015 
20.000 -0.185 -0.028 -0.567 3. 070- sa.o 0<000 



I 
I 

I 

L~ 

L 

=================================== 
ORIENTATION o.1aooo0Et03 

=================================== 
f'OSI. Cf' .98 Cf' MOY CF' F'IC 

l:. 000 11094 3,e29 3d:~6 

2.000 -0.495 -0.744 -1.450 
3.000 -0.489 -0.884 -1.587 
6.000 0.36 2 o . os9 1.002 
7.000 -0.327 -0.692 -1.048 
9.000 -0.840 -1.291 -2.383 

10.000 -0.462 -0.864 -1.453 
11.000 -0.166 -0.059 -0.546 
12.000 0.301 0.081 0.872 
13.000 -0.461 -0.889 -1.4.S1 
15.000 -0.478 -0.894 -1.433 
14.000 0.263 0.134 0.020 
16.000 -0.373 -0.508 -1.147 
18.000 -0.359 -0.657 -1.152 
19.000 -0.538 -0.989 -1.831 
20.000 0.461 0.020 1.449 

Gf' DELTA DP 

2.99d ;z' e 0.003 
2.931 -4.0 o.ooe 
3.248 -5.0 0.015 
2.993 6.e o. ee4-
3.206 -6.0 0.000 
2.837 -4.0 0.024 
3.146 -s.o 0.010 
3.285 19.0 o.oos 
2.897 27.0 0.012 
3.169 ··5. 0 0.013 
2.996 -s.o 0.013 
3.113 10.0 0.014 
3.073 -3.0 o.ooa 
3.208 -s.o 0.007 
3.401 -s.o 0.014 
3.141 0.224000Et03 o.ooo 



l 
l 

l 

=================================== 
ORIENTATION 0.195000E+03 

=================================== 
POSI. CP •98 CP MOY CP PIC GP 

1, GGQ 1 .1d5---3--....0d1 d1194 2 • .a14 
2.000 -0.518 -0.830 -1.591 3.074 
3.000 -0.494 -1.066 -1.630 3.301 
/,,GQG () .-4-14---·----0,-9-95.r---4-.~4-7-~. -0 ~ 1 
7.000 -0.341 -0.716 -1.035 3.039 
9.000 -0.615 -0.693 -1.768 2.873 

10.000 -0.441 -0.953 -1.596 3.619 
11. 000 0.274 0.160 o.964 3.521 
12.000 0.310 0.110 0.895 2.884 
13.000 -0.496 -0.970 -1.582 3.189 
15.000 -0.570 -0.972 -1.791 3.140 
14.000 0.225 0.087 0.675 3.002 
16.000 -0.282 -0. 179 -0.832 2,955 
18.000 -0.446 -0.730 -1.330 2.982 
19.000 -0.623 -1.043 -1.962 3.146 
20.000 -0.245 -0.005 -0.727 2.968 

DELTA DP 

-;z '0 --4~ 
-4.0 0.020 
-6.0 0.012 
-e.O 0 .01-0--
-6.0 0.007 
-2.0 0.023 
-6.0 0.012 

7.0 0.019 
9.0 0.015 

-s.o 0.007 
-5.0 0.018 
16.0 0.012 

6.0 0.013 
-4.0 0.013 
-5.0 0.022 
0.446000Et03 o.ooo 



=================================== 
ORIENTATION 0.225000Et03 

=================================== 
POSI. CP .98 CF' HOY CP PIC GP DELTA DP 

i,0ee 9,99-;;. 3 ,969 31299 3,22e -;;.,e e d)0-4 
2.000 -0.402 -0 . ·505 -1.234 3.070 -3.0 0.013 
3.000 -0.435 -1.002 -1.585 3.643 -6.0 0.010 
~.00 o.a4S 1 . 2 66 1'79;a 6.~69 6 .(} e dH-4 
7.000 -0.239 -0.507 -0.791 3.307 -6.0 0.002 
9.000 0.407 0.481 1.2139 3.168 -2.0 0.018 

10.000 -0.898 -1.454 -2.841 3.165 -4.0 0.031 
11.000 -0.330 0.002 -0.999 3.028 -0.135900Et04 0.018 
12.000 -0.116 -0.052 -0.357 3.085 13.0 o.oos 
13.000 -0.749 -1.381 -2.366 3.157 -5.0 0.022 
15.000 -0.663 -0.860 -1.875 2.020 -3.0 0.014 
14.000 -0.130 -0.156 -0.412 3.168 -2.0 0.003 
16.000 -0.354 -0.085 -1.167 3. 302- 32.0 0.037 
18.000 -0.833 -1.069 -2.533 3.042 -3.0 0.032 
19.000 -0.623 -0.732 -1.844 2.962 -2.0 0.021 
20.000 -0.279 -0.240 -0.822 2.943 2.0 o.ooo 



I 

=================================== 
ORIENTATION 0.270000E+03 

=================================== 
POSI. CP .98 CP MOY CP f'IC GP DELTA DP 

1, eee f,0"4 5 31056 3 d : ;tS 3,939 :;z' 9 9,993 
2.000 -0.235 -0.464 -0.789 3.351 -s.o 0.011 
3.000 -0.666 -1.317 -2.130 3.199 -5.0 0.011 
6dHH~ e,5;z;z 1.2~9 1-.;z9o ~ .10-7----&....0---0 .... ..01-5 
7.000 0.273 0.045 0.904 3.307 51.0 0.012 
9.000 -0.247 -0.365 -0.705 2+859 -4.0 o.oos 

10.000 -1. 090 -1.418 -3.044 2+793 -3.0 0.020 
11. 000 -0.829 -1.241 -2.679 3.230 -4.0 0.020 
12.000 -0.691 -1.015 -2.026 2+932 -4.0 0.013 
13.000 -0.563 -0.973 -1.945 3.454 -s.o 0.021 
15.000 -0.209 -0.313 -0.613 2.941 -4.0 0.007 
14.000 -0.207 -0.336 -0.655 3.165 -4.0 0.007 
16.000 -0.766 -1.277 -2.578 3.364 -5.0 0.027 
18.000 -0.962 -1.281 -3.010 3.128 -3.0 0.034 
19.000 -0. 190 -0.345 -0.597 3.137 -5.0 0.005 
20.000 -0.255 -0.341 -0.810 3.180 -3.0 o.ooo 



I 
I 

=================================== 
ORIENTATION 0.315000E+03 

=================================== 
F'OSI. Cf' .98 CF' MOY Cf' f'IC GP DELTA DP 

1.000 1. 06.3 -~··-*·7--7-~ ... 41-5----J.-..il-14-·7-....0.-·---0. 00:'.i 
2.000 -0.142 -0.066 -0.434 3.068 12.0 0.006 
3.000 0.440 o.354 1.270 2.BB3 3.0 0.021 
61000 01453 1.006 1+394 3,077 610 o.ooe 
7.000 0.373 0.364 1.139 3.056 1.0 0.022 
9.000 -0.342 -0.636 -1. 025 2.995 -5.0 0.006 

10.000 0.270 0.098 0.804 2.975 18.0 0.017 
11. 000 -0.928 -1.374 -2.882 3.105 -4.0 0.025 
12.000 -0.835 -1.308 -2.405 2.0ao -4 .• 0 0.019 
13.000 0.317 0.001 1.012 3.191 0.245700E+04 0.155 
15.000 -0.127 -0.089 -0.408 3.220 5.0 0.005 
14.000 -0.751 -1.014 -2.146 2.857 -3.0 0.017 
16.000 -0.989 -1.552 -3.125 3.159 -4.0 0.014 
18.000 0.319 0.309 0.993 3.114 1.0 0.012 
19.000 -0.270 -0.054 -0.847 3.142 40.0 0.029 
20.000 -0.673 -0.771 -2.262 3.363 -2.0 o.ooo 



r 

r 

r 

I ~ 

I. 

I 
l 

=================================== 
ORIENTATION 0.345000E+03 

=================================== 
F'OS I. CF' .98 CP HOY CP PIC 

1.000 :h-14 4 3.220 J.440 
2.000 0.357 0.233 1.090 
3.000 -0.219 -0.136 -0.678 
e.ooo 0 • 6 5 & -4...4.S~--O..+.!i. 9 0 
7.000 -0.677 -0.738 -2 .124 
9.000 -0.450 -0.903 -1.341 

10.000 . 0.217 0.066 0.683 
11. 000 -0.603 -1.076 -1.8(>3 
12.000 -0.599 -1.077 -1.835 
13.000 0.259 0.102 0.792 
15.000 0.277 0.105 0.803 
14.000 -0.498 -1.066 -1.715 
16.000 -0.608 -1.075 -1.729 
18.000 0.248 o.136 0.741 
19.000 0.343 0.057 0.953 
20.000 -0.635 -1.147 -1.916 

GP DELTA DP 

J,OOe -7.0 o.ooJ 
3.oss s.o 0.017 
3.095 7.0 0.005 
2.:z:za -6.0 o.oo:z 
3.138 -1.0 0.040 
2.982 -6.0 o.oos 
3.140 24.0 0.014 
3.092 -5.0 0.020 
3.065 -5.0 0.010 
3.oss 16.0 0.012 
2.901 17.0 0.026 
3.448 -6.0 0.012 
2.842 -5.0 0.015 
2.989 9.0 0.010 
2.783 51.0 0.015 
3.015 -5.0 o.ooo 



s+nJq s+o+1ns9J sap xnoa1qo l 
·saJnsaw ap s+u1od sap +a saooJ,Jns sap uo1+1u1J9a 

g ewioJ DJ ins s51insew 

O:J 1e b:;, UO/SSBJd ep SIUB/:J/JJBO:J 

J 



r- r--

COEFFICIENTS DE PRESSION 

J.?3 
cqe 

surface d'application 

~2 
~ n. C 

a1~ 
- f.i= 

E G 

A 

F H 

l 
B b 

J 
D 

D E F G H . cp A B c 

ou 0,59 -0,.t10 -0,ffi -0,BG -1,08 -\,08 -0.~8 -Q18 

15° 0,56 -0.~ -0,"1(; -0, 1-3 -1,05 -0.<36 -0,11 -0,SS 

45° 0,'36 -0,5l 0,33 -0,53 -0,44 -0,6.9 -0,Gc5 -0,4\ 

90" -0,53 -0,53' 0,61 -O,'l3 -0,91 -0, 19. -o.~:i -Q\~ 

Tabelle 4.6.7 180° 

h : b : I = 1.6 : 2 : 1 

Toiture a 10° 

C*qe 

surf ace 
localisee 

m n 0 

-1,21 -O,S3 -~8( 

-I ,'20 -0,"ll -O,g4 

-l,'23 -l.~ 0,56 

-Ql,2 -\, \"l Q'\~ 

-
cqe = - I 80 I 

--, ----, 
) J 

COEFFICIENTS 

DE FORCE 

cl c2 c3 

surf ace de 
reference = 
surf ace exposee 
au vent 

bxh lxh lxb 

Coefficient c =O 
de frottement t 

-----
,-: c::. 
\ _, 



~- ~ - ---. 
U r· 
\ L- ) 

/ 

COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

~3 i 

cpe C*pe cl c2 c3 
I 

.Jl h 

: 

surf ace de surf ace reference = surface d1 application localisee surf ace exposee 
I 

i\11 vent 

~2 

~m "' 
at O~ A 

.= 

E G 

F H 

l 
B b 

J 
0 

A [3 c D E F G H m n 0 bxh lxh lxb cp 

ou 0,51' -0,4l -0,99 -0,'3CJ - l,f>8 -l,6g -0,6l -0,6t -\,B~ -0,SS -0,'31 0,<34 0,0'.l :l .12 

15° 0,49 l-0,ss -0,14- -0,90 - I,\ I -1,2~ --0,13 -0,1-2 -1,85 -0.18 - \I 'I l,O\ -0,ob 1.~~ 

45° o,~8 -O,B2 0,2:1 -0,81 - 0,60 - 0,65 -1,0~ -0,&4 -l,b6 -1,62 0,\9 o.~~ 0.11 l1~8 

90" -0,59 -0,59· 0,6~ -0,56 -1.~5 -0,l4 -1.35 -0,l5 -0,1-2 -1,36 0,35 0,00 °'80 I, lt 

180° 
Tabelle 4.6.7 

h : b : I = 1.6 : 2 : 1 
-

- ?..53 Coefficient c =O c = pe de frottement t 

Toiture a 10° 
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r 
=================~=============~=== 

ORIENTATION o.o 
: ========= ========================= 

F' D :=: I .. CF' 
,..,,., 

.. "'J C.• CF' MOY C.F' F'IC. GP DELTA It F' 

1.000 o.553 0.578 1+491 2.698 -1.0 0.036 
10.00 0 -(),.833 -0.947 -2.247 2.698 -2.0 0.042 
2.000 o.724 0.591 1+677 2.317 3.0 0.026 

11. 000 -0.681 -0.676 -1.577 2.317 1.0 0+026 
:~ f 0 0 0 0.491 0.427 1.306 2.662 2.0 0+023 

1 2. 000 ·-0.480 -0.674 -1.276 2.662 -3. () 0.0 2 9 
:l '/ .000 -0. 87'8 -0.7'11 -2.172 2.419 -1. 0 0.046 
1'.3+000 -l.. 084 -1. 427 -2.622 2.419 -3.0 0.029 
l f : . 0 0 0 -·O. 84 0 -0.987' -2.165 2.578 -2.Q 0+058 
:!.4. 000 -0.445 -0.622 -1.148 2.578 -3.0 0.014 
1~? .. () 1) 0 ·-o t· so t, -0 .. ~ :~3 -2 .. 072 2,. 5?0 ·-2. 0 0 .. 0 2 ~.i 

t 5 .; 000 -1. 077 -1.683 -2.768 2.570 -4.0 0.011 
47.00() -0.940 -1.074 -2.276 2+422 -2.0 o.036 
l.6.000 -0.540 -0.633 -1.308 2.422 -2.0 0.017 
4E:.O OO --0.926 . -1.182 -2. 153 2. :32 (; -3.0 0+036 
52.000 -0.325 -0.432 -0.756 2.326 -3.0 0.014 

I 49+000 1.362 3.210 3+281 2.409 -6.0 0.001 
~:i:L 000 -0.400 -0.463 -0.963 2.409 -2.0 0.012 
~~ .. 4 .. 000 --1.074 -1.483 -2.712 ,.., C"'")..{ -3.0 0. 03~.; ~ . '-' ..:.. \) 

I 
~:.~ 4. 0 0 0 -0.292 -0.431 -0.738 2.526 -4.0 0.005 
35.000 -0.436 -0.588 -1.159 2.661 -3.0 0.020 
36.000 -1.189 -1.849 -3.162 2.66 :L -4.0 0.023 
26.000 0.699 0.688 1+736 2+483 1.0 0.012 

l 40+000 -0.767 -0.983 -1.905 2.483 -3.0 0+024 
27.0 0 0 0.656 0.705 1+728 2.635 -1.0 0.018 
41I000 -0.841 -0.983 -2.216 2.635 -2.0 0.045 

I 
2 :3 .000 0.661 0.7?.6 1.798 2.721 -1. 0 0.012 
4:.! + 000 -0.782 -0.988 -2. 127 2.721 -3.0 0+040 
29.000 0.698 0.707 1.861 2.665 -1.0 0.051 
43.000 -0.854 -1.015 -2.277 2+665 -2.0 0+032 

l. 30.00() o.705 0.688 1.700 2.412 1.0 0.024 
44 . 000 -0.846 -1.010 -2.042 2.412 -2.0 0.031 
31.000 0.707 · 0.678 1. 771 2.506 1.0 0.036 

I 4 •:.=:. . 000 -0.907 -1.029 -·2. 273 2.506 -2.0 0.048 

l • ~52. 000 0.721 0.661 1. 791 2.483 1.0 0.042 
L16+000 -0.917 -1.012 -2.276 2.483 -1.0 0.066 

I 
~'i ? .000 -1. 236 -1.821 -·3 +178 2.572 -4.0 o.o5o 
59.000 -0.401 -0.583 -1.032 2.572 -4.0 0.015 

l • 58.000 -1.797 -2.534 -4.783 2.662 -3.0 0.082 
60.000 -0.504 -0.605 -1.342 2.662 -2.0 0.017 

l. 

: 
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=================================== 
OF:IENTt1TION 15.0 

=================================== 
F'OS I. CF' • '7' 8 CF' MOY CF' F'IC. 

:?. .:r Cr0C) O~t.C·3 0 • ~.j .~. 7 1T '~6 3 
10.000 -0.738 . 0. 87 l -1.839 
2.000 0.520 0.455 1.342 

11.000 ·-o.t..93 -o.e1: ·-1,.787 
. 3. 000 0.450 0.314 1.063 
12.000 -0.548 -0.719 -1.297 
17.000 -0.538 -0.826 -1.377 
:1.3.000 -0.958 -1. 285 -2.451 
:I. u. 000 -0.629 -0.898 -·1.573 
14.000 -0.450 -0.630 -1.125 
JS'.0C)0 -0.583 -0.908 -1.589 
:l.~~.000 -0.943 -l.514 ..., C" -1-

- ..:... t '-'' ~ 
.... ··; .-.. -. ,,... 

.. , / • 1,.J I.) 'J -0.725 -0.884 -1.813 
16.000 -0.6'7'6 -0.837 -1.742 
4B-.OOO -0.568 -0.818 -1.508 
52.000 -0.284 -0.438 -0.753 
49.000 1.224 3. 22e. 3.307 
53.000 -0.383 -0.518 -1.035 
34.000 -0.880 -1. 227 -2 .157 
54.000 --o. 390 -0.498 -0.957 
3~~.000 --0.402 -0.615 -1.010 
36. 000 -1.157 -1.664 -2.909 
26.0CO 0.650 0.649 1. 617 
40.00() -0.546 -0.767 -1.360 
27.000 0.736 0+641 1.710 
41..000 -0.590 -0.789 -1. 372 
28.0()0 0+606 o.646 1.570 
42.000 -0.565 -0.792 -1.464 
2'71-0CJO 0.620 o • ..so:s 1.476 
43.000 -0.657 -0.805 -1. 564 
30t000 " ".":"t:'\-"""I 

~} .. \,,) ,., .:.. 0.608 1.603 
44.000 -0.533 -0.829 -1.468 
31.000 o.647 o.543 1.600 
45,000 -().6~.i8 -·0.874 -1.627 
:~2 + 000 o.578 o.535 1.480 
46.000 -0.650 -0.895 -1. 664 
57.000 -1.078 -1.626 -2.776 
5~.i.000 -0.424 -0.620 -1.092 
5B,OOO -·1.564 -2.052 -3.811 
60.000 -0.72.7 ~o.764 -1.771 

CF' DEL Tri D? 

:.:.l;2E 1 (\ 
,L '!' ._.: 

.-. .-...... , .. 
'._} . '.) .. :.:: ::~: 

"" ,, .... ,,...., ,;;,. + .,. ,,;:... •:i ·-2 + 0 0' 0 :1? 
'1 C'1r1 
,:.: + '-; I C• :: •CJ 0.03C1 
... , r::· -., ,-, -· 2 !- {) 0 • 0 ::2 ·.~:· ,;;, t ~..1 i C• 

,..., "":Lr::'. 5.0 0 • C- 1 A ..;. , '"'\-'U • ... • 

"'1 -.~ l. r::: -· 3 + () () " ·~· j -~! .-•• + \,,• '···' '···' 

2.~3~:5 ·_7 - 4 T :.:· C· ,. () ? -!:. 
r-, r.:· c:- -· .. -· ;\ . / •: ,r., r· . . -·. "! 
,,·:. l ·,,.1,_1 ... 

2.4?? .. , , .. 
-· -~· . '.) ::) ;. 0 ~~.:: 1 

..., -~Cl!:• 
,,;.. .... , / ·' - 3 ., 0 !) .; ·:~:: ·; :.: 
'") -']'')<:) 
,,.· .. + ·' .i:... \ •• • -·4.0 t) <f () :.? :i 

2.12n -· 4., () :~· ·' 0 ~·: ··~ 

2.501 -2 t () f).02J 
2.501 -2 • (:r 0. 07'0 
;,:'. • {~) ~:3 ~:=j -4.0 Ci • 0 1 1 
2. 65.5 -·4. 0 0.008 
2 .70:1. -· / . •,) '.).004 
2. 70:1. -3.0 0.012 
2. 4~;0 -· ~ -· ..:.j. •J 0 • CJ.~.A 
2.4~.SO --·3. 0 C•, 0 l .'.:. 
2 • ~-; l ~:-~; -· 4 + 0 i) '.· {) : . .. 

2.~~;15 -4.0 ·~) ~ 0 2 :~~~ 

2.489 1. 0 0 • () 1 ,:::, 

2.489 -3.0 o. o:-:.:,~. 

2.324 2.0 0.040 
2.324 -·3. 0 0,01A 
~ r:-o "1 
..:... • •. .J; ~· - l. () (){,():1.0 

2. 5C:~3 -:.LO 0.02:: 
.,, "70·1 
..:.. • .... •u .L 1.0 ("1,.0:2? 
2. 38 l. -2.0 " "r"1'7' 'J t 1,J ,,:_~ ~-' 

2+755 ·- l. 0 0. 02(:. 
2 t 75~5 -·4 .. 0 0 t 0 1 Ci 
2. 4 7~5 2" 0 O.O?E: 
2. ·~ /3 -·· 3 v 0 r). C•4t· 

2.539 l. • 0 0~01f~ 

2 t 55'? -3.0 o.o;:.6 
2.576 -·4. 0 0. 0 ~~ 4 
2.~j7f> -4.0 0.020 
2.437 -3.0 0.043 
2.437 -l. 0 0 .. 02? 



== = = = ======== ~ ===================== 

ORIENTATION ~3.0 
=================================== 

F'OS I. CF' .98 CF' MOY CF' PIC GP DELTA [IF' 

1.000 0.313 0.255 0.777 2.484 3.0 0.008 
10.000 -0.521 -0.728 -1.293 2.484 -3.0 0.013 
2.000 0.244 0.084 0.679 2.784 20.0 0.017 

11. 000 -0.405 -0.638 -1.127 2.784 -4.0 0.011 
3.000 0.234 0.048 0.557 2+379 39.0 0.010 

12.000 -0.406 -0.640 -0.965 2.379 -4.0 0.011 
17.000 -0.465 -0.787 -1.188 2.554 -5.0 0.006 
13.000 -0 . 587 -0.834 -1.499 2.554 -3.0 0.021 
18.000 -0.552 -0.803 -1.272 2.304 -4.0 0. 017 
14.000 -0.352 -0.509 -0.812 2+304 -4.0 0.006 
19.000 -0.556 -0.938 -1. 379 2. 479 -5.0 0.017 
1. 5. 000 -0.778 -1+ 084 -1.928 2.479 -3.0 0.024 I . 47.000 -0.481 -0.693 -1.155 2+402 -4.0 0.020 
16.000 -0.424 -0.639 -1.018 2.402 -4.0 0.016 
48.000 -0.397 -0.630 -0.948 2.386 -4.0 0.005 

1 · 
52.000 -0.379 -0.644 -0.905 2.386 -5.0 o.oos 
49.000 1.331 3.212 3.285 2.467 -6.0 0. 002 
53.000 -0.469 -0.627 -1.158 2. 467 -3.0 0.016 

I 
34.000 -0.578 -0.773 -1.433 2.478 -3.0 0.035 
54.000 -0•448 -0.699 -1.110 2+478 -4.0 0.032 
35.000 -0.370 -0.624 -0.899 2 • 4:;.c_? -5.0 0. Ol. 3 
36.000 -0.841 -1.163 -2.043 2+429 -3.0 0.023 
26.000 o.371 0.263 0.924 2+491 5.0 0.015 
40.000 -0.453 -0.701 -1.129 2.491 -4.0 0.013 
27.000 0.385 0.250 0.933 2.424 6.0 0.019 
41.000 -0.467 -0.695 -1.131 2.424 -4.0 0.012 
28.000 0.394 0.260 1.022 2.596 6.0 0.015 
42.000 -0.448 -0.713 -1.164 2.596 -4.0 0.016 
29.000 0.435 0+230 1. 115 2.563 9.0 0.060 
43.000 -0.451 -0.744 -1.156 2. ~563 -4.0 0.009 
30.000 0.293 0.192 0.012 2+773 6.0 0.026 
44.000 -0.436 -0.780 -1. 209 2.773 -5.0 0.016 
31.000 0.301 0.164 0.791 2.624 S'. 0 0.020 
45.000 -0.474 -0.751 -1.244 2.624 -4.0 0.010 
32.000 0.290 0.136 0.757 2.608 12.0 0.022 
46.000 -0.492 -0.824 -1.284 2.608 -5.0 0.012 
57.000 -0.814 -1.140 -1.981 2+434 -3.0 0.020 
59.000 -0.428 -0.717 -1.042 2+434 -5.0 o.oos 
58 . OOC1 -0.974 " C•"'"f - 1.) • ._, •.,_J _, ·-2.418 2. •iB3 3. () 0 .0 ::9 
60.000 -0.490 -0.691 -1.216 2+483 -3.0 0.01.5 

l~ 

l.~ 



!' 
=================================== 

!~ ORIENTATION 90.0 
=================================== 

F'OSI. CF' .98 CF' MOY CF' F'IC GP DELTA [IP 

1.000 -0.455 -0. 39f:.. -1.:?.39 :?.502 2.0 0.013 
10.000 -0.199 -0.259 -o.A·7·7 :: + !:.~02 -3.0 0. 00·'1 
2.000 -0.307 -0.252 -0.733 2+390 3.0 0.018 

11.000 -0.218 -0.270 -0.5?0 2.390 -2.0 0.013 
3.000 -0.281 -0.279 -0.693 2.468 l. 0 0+018 

12.000 -0.181 -o. 242 -0.448 2.468 -3.0 0.004 
· :1.7.000 -0.255 -0.362 -0.618 2.425 -3.0 0.005 
13.000 -0.185 -0.228 -0.448 2+425 -2.0 0.012 
18.000 -0.228 -0,362 -0.557 2+444 -4.0 0.008 
1.4.000 -0.228 -0 + C1 9:!. -0.556 2. 4 4.4 1 ~5. 0 0.015 
:I. 9. 000 -0.247 -0,374 -0.615 2.487 -4.0 0.008 
15.000 -0.2:-z,1 -0.201. -0.575 2.487 2.0 o.oos 
47.000 -0.21.8 -0.359 -O.~i26 2./113 -4.0 0+003 

r- 1.6.000 -·0.187 -0.312 -·0.4::'.il 2.4L:; -5.0 0.006 
48.000 -0.212 -0.330 --0. 503 2+376 -4.0 0+005 
52.000 -0.311 -0.320 -0.740 2.376 -1.0 0.020 

l 
49.000 1.252 3.123 3.187 2+545 -6.0 0.002 
53.000 -0.326 -0.268 -0.830 2+545 3.0 0.019 
34.000 -0.208 -0.280 -0.479 2+299 -3.0 o.ooa 
54.000 -0.526 -0.394 -1.209 2+299 4.0 0.017 
35.000 -0.244 -0.218 -0.619 2 .. 538 2.0 0.010 
36.000 -0.308 -0.253 -0.783 2. ~538 3.0 0.012 
26.000 -·0.526 -·0.45l -1.364 r) c · f. ' "1 

.a.:. . t ~J 'J ..: •• 2.0 0.025 
40.000 -0.265 -0.385 -0.688 2+592 -4.0 0.016 
27.000 -0.519 -0.384 -1. l 69 2+253 4,0 0.019 
41.000 -0.292 -0.374 -0.657 2+253 -3.0 0.009 
28.000 -0.431 -0.354 -1.083 2+511 3.0 0.021 
42.000 -0.247 -0.369 -0.620 2.~511. -4.0 0.010 
29.000 -0.411 -0.331 -1.083 2.637 3.0 0+025 
43.000 -0.248 -0.372 -0.65'5 2+637 -4.0 0.013 
30.000 -0.377 -0.28~.i -1.015 2.691 4.0 0.027 
44.000 -0.216 -0.359 -0,582 2. 69l -4.0 0.009 
31.. 000 -0.370 -0.26El -0.896 2+424 4.0 o.oos 
45.000 -0.243 -0,356 -0,588 2.424 -4.0 0.010 
32.000 -0.319 -0.244 -0.809 2. 5 :~9 4.0 0.016 
46.000 -0.226 -0.351. -·O. 5"?5 2+539 -4.0 0.005 
57.000 -0.215 -0.230 -0.5~5 2.576 -1. 0 0.006 
59.000 -0.242 -0.241 -0.622 2+576 1. 0 0.010 
58.000 -0.235 -0.270 -0.580 2+465 -2.0 0.030 
60.000 -0.265 -0.339 -0.654 2+465 -3.0 0.012 

L 
L 



r 

I 
= = =============~================ === 

ORIENTATION 0+135000F.t03 
== = = ===== = = == = = = ===== == == = = =====~= ~ 

F'OSI. CF' .98 CF' MOY CF' F'IC GF' DELT{1 [IF' 

1. 000 -0.499 -0.759 -1. 19B 2, 4CJ0 ~ ~ - ~., + •,} O.C1CJ9 

10.000 -0.483 -0.6.t,9 ·-1.159 2.400 -3. 0 0.01-4 
2 .. 000 -·O. 448 -0. 614 -1.os.:. • • • :• r-• I 

-- \·'.· - 1, • C; ~ 0 J. :.:: ... : . .. ,.:•d\:;. 

11.000 -0.595 -0.759 -1.403 2 4 3~),::. -3. 0 0.011 
~5. 000 -·0.486 -0.751 -1.158 2 + 38:1. -·'1 + 0 0+012 

12.000 -0.689 · ·0.846 -1. 641 2.381. -2. 0 0+051 
:1.7+000 -0.509 -0.654 -1.314 ::.s~~~\ - ~~ . ·~~· 0 ·. ·~) 1 ·::· 
13+000 -0.423 -0.654 -1.091 2. 58:·5 -4.0 0. 026 
:1.8. 000 -0.443 -o.~1 17 -1.078 2.432 -A. O 0.007 
14.000 -0.766 -1. 056 -1.864 2.432 -3.0 0.021 
:1.9.000 -0.495 -0.787 -1.297 2 t f..,:l 9 -4.0 0.01?. 
i::.;.ooo -0.353 -0.634 -0.924 2. f.:.1 <j -5.0 0.005 
47.000 -0.450 -0.708 -1.097 2. 43<j -4.0 0.010 
16.000 -0.577 -0.793 -1. 408 2.439 -3.0 0.018 
4B.OOO -0.407 -0.688 -0.984 2.421 - ~.;. C1 o.oos 
~'o2. 000 0.290 0.252 0.701 2.421 2 • (l 0 .. 0 l l:· 
4<1,000 1.236 2.983 3.049 2.46)' --t. .• o 0.003 
53.000 -0.155 -0.114 -0.383 2. 4f.:.7 4.0 o.oon 
34.000 -0.430 -0.661 -1.053 2.449 -4.0 0 • 0 1 0 
54.000 0.478 0.370 1+170 2.449 3.0 0.019 
35.000 -0.786 -1.192 -1.904 2.423 -4.0 0.025 
36.000 -0.416 -0.694 -1. 008 2.42~5 -5.0 0.009 
26.000 -0.445 -0.769 -1.187 2. (.,66 -5.0 0.010 
40.000 -0.498 -0.759 -1.329 2. 666 -4.0 0.012 
27.000 -0.511 -0.754 -1.221 2.389 -4.0 0+013 
4 :L. 000 -0.550 -0.742 -1.314 2. 38<? -3.0 0.028 
2B.OOO -0.494 -0.733 -1.215 2.4~58 -4.0 0.008 
42.000 -0.477 -0.716 -1. 173 2,45B -4.0 0.013 
2<1. 000 -0.502 -0.726 -1. 177 r, .. 1. ,d:-") 

.a:. • • ,_,}'l.,:... -4.0 0.006 
43.000 -0.493 -0.706 -1.156 2. 3-!l~ -4.0 0.017 
30.000 -0.456 -0.704 -1.146 2+514 -4.0 0. 011 
44.000 -0.455 -0.717 -1.144 2+514 -4.0 0.005 
31.000 -0.504 -0.676 -1.192 2.36:'."i -3.0 0.013 
45.000 -0.480 -0.700 -1. 135 2. 36'.".i -4.0 0.007 
32.000 -0.461 -0.650 -1.153 2.502 -3.0 0.020 
46.000 -0.451 -0.719 -1.129 2.502 -4.0 0.013 
57.000 -0.358 -0.676 -0.999 2. 78<.r -5.0 0.010 
59.000 -0.683 -1.042 -1.904 2+789 -4.0 0.022 
5B.OOO -0.444 -0.660 -1.048 2.364 -4.0 0.010 
60.000 -0.794 -0.845 -1.877 2.364 -1.0 0+035 

l 



=================================== 
ORIENTATION 0.165000E+03 

=================~========== = ====== 

P0'3I, CF' .98 CF' MOY CF' PI C r; F' DEL Tt1 DP 

:l.. (i 00 -0.392 -0.5-42 -0.993 -. C"-.., 
.. : • ..J~; -·3. 0 0+016 

10.000 -0.680 -0.'792 -1.726 2.~.\:37 ·-:. 0 0.024 
2. 000 -0.365 -0.465 -0.838 2.299 -·3. 0 o.ou. 

11.000 -0.840 -0.983 -1. 9~H 2. 27·9 ·- 2 • () 0 + 02 ::. 
3.000 -0.369 -0.531 -0.945 2.~i6 ".3 -4.0 0. 0 :1. 0 

l.2.000 -0.875 -1.222 -2.244 2. ~i6 ·5 -3.0 r"i I'\" 0 ~} . ~) ~ ·' 

17.000 -0.642 -0.838 -1.785 2. 7EIO -3.0 0.031 
13.000 -0.433 -O.t.98 -1. 204 2 + ''? H 1' ) -4.0 0.013 
18.000 -0.711 -0.862 -1.689 2.377 -2.0 0.025 
l.4.000 -1.049 -1. 381 -2.493 2.377 -3.0 0.024 
l.9.000 -0.750 -0.884 -1.839 2.451 -2.0 0.025 
j~5.0C·O -0.460 -o.t.61 -1.128 2. 4 ~il -4.0 ·'.),t'.Jl3 
47.000 -0.767 -0.899 -1.925 2.511 ·-2. 0 o.031J 
l f:,. 000 -0.819 -1.180 -2.056 2+511 -4.0 0.010 
48.000 -0.673 -0.842 -1. 52:1. 2.257 -2.0 0.021 
52.000 0.613 0.607 1.383 2+257 1. 0 0+027 
49.000 1.180 3+010 3.094 ,..., i . ""),.., 

.:. • • \,,I,,;.."- -7.0 0.004 
53.000 0.215 0.032 0.564 2.622 58.0 0.010 
34.000 -0.551 -0.715 -1.307 2.371 -3.0 0. OU. 
54.000 0.700 0.671 1.659 2. 371. 1 t 0 0.023 
3~).000 -1.046 -1.452 -2.567 2+455 -3.0 0.087 
3l:i+OOO -0.431 -0.640 -1.059 2.45~5 -4.0 0.013 
26.000 -0.37'6 -0.532 -·1+017 2.571 -3.0 0.018 
40.000 -0.793 -0.951 -2.039 2.571 -2.0 0.040 
27.000 -0.383 -0.521 -0.962 2.~.511 -·3. 0 0 + 006 
41..000 -0.741 -0.890 -1.862 2+5Ll -2.0 0.036 
2B,OOO -0.376 -0.492 -0.905 2.410 -3.0 O.OOl1 
42.000 -0.680 -0.860 -1.638 2.410 -3.0 0.022 
29.000 -0.401 -0.487 -1.033 2.576 -2.0 0.021 
43.000 -0.576 -0.857 -1.485 2+576 -4.0 0.015 
30.000 -0.431 -0.469 -1.004 2.331 -1.0 0+016 
44.000 -0.674 -0.857 -1.571 2+331 -3.0 0.016 
31..000 -0.342 -0.466 -0.873 2.550 -3.0 0.010 
45.000 -0.658 -0.870 -1.678 2.550 -3.0 0.024 
32.000 -0.365 -0.457 -0.878 2.407 -3.0 0 •. 006 
46.000 -0.744 -0.879 -1.792 2.407 -2.0 0.034 
57.000 -0.419 -0.579 -0.990 2+360 -3.0 0+017 
59.000 -1.201 -1. 509 -2.833 2+360 -3.0 0.058 
58.000 -0.619 -0.667 -1.494 2.414 -1 ; 0 0.015 
60.000 -1.180 -1.346 -2.849 2.414 -2.0 0.045 

._, 

l 



r 
·- =================================== 

ORIENTATION 0.180000Et03 
=================================== 

F'OSI+ CF' .98 CF' MOY CF' PIC GP DELTA [Ip 

1.000 -0.316 -0.416 -0.765 2 .. 422 -3.0 0.005 
10.000 -0.561 -0.641 -1.359 2.422 -2.0 0.020 
2:000 -0.414 -0.439 -0.971 2.346 -1+ 0 0.015 

11+ 000 -0.878 -0.958 -2.039 2.346 -1.0 0+025 
3+000 -0.392 -0.499 -0.973 2.482 -3.0 0. 02t.. 

12.000 -1+ 037 -1.303 -2.374 2 t ... ~ :~ :~ :: -3.0 ·~) t 0 2::_:: 
17.000 -0.654 -0.648 -1.659 2.536 1. 0 0.03:1. 
:1.3. 000 -0.423 -0.621 -1.073 2.~:;:36 -·4. 0 0.012 
18+000 -0.845 -0.988 -2. 100 2.484 -2.0 0+077 
l.4.000 -1.024 -1.453 -·2.542 2. •'lB4 -·3 + 0 ,.. ,. ....... ~ - ~ 

V + V.:: .• :: 

19+000 -0.803 -0.911 -2.118 2.637 -2.0 0.034 
:1.5. 000 -0.428 -0.614 -1.128 2.63? -4. (1 0+018 
47.000 -0.856 -1.023 -2.016 2.355 -2.0 0.030 
16.000 -1. 036 -1.424 -2.440 -2 t 35~~' -3.0 0.012 
48.000 -0.463 -0.488 -1.144 2.469 -1.0 0+026 
52+000 0.556 0.691 1.373 2.469 -2.0 0+018 
49+000 1.288 3.046 3 .139 2.4:~7 -6.0 0.0()4 
53.000 0.506 -0.006 1+232 2.437 - 0.798000Et03 0 + 30:; 
34.000 -0.469 -0.572 -1.083 2.315 - ·:?, + 0 0. 0 u. 
54+000 0.721 0.640 1.668 2.315 2.0 0+019 
35.000 -0.944 -1.534 -2.484 2.633 -4.0 o.oos 
36.000 -0.400 -0.580 -1.052 2.633 -4.0 0.026 
26+000 -0.310 -0.438 -0.705 2.270 -3.0 0.008 
40.000 -0.852 -0.674 -1.933 2.270 3.0 0.033 
27.000 -0.288 -0.433 -0.676 2.350 -4.0 0.004 
41 . • ooo -0.714 -0.679 -1.678 2.330 :I. • 0 0.042 
28.000 -0.326 -0.414 -0.769 2.360 -3.0 0.008 
42.000 -0.679 -0.694 -1.602 2. 3..SO -1.0 0+033 
29.000 -0.288 -0.417 -0.733 2.549 -4.0 0.01~; 

43.000 -0.663 -0.748 -1.691 2+549 -2.0 0.023 
30.000 -0.297 -0.410 -0.813 2.741 -3.0 0.020 
44+000 -0.704 -0.826 -1.930 2.741 -2.0 0.032 
31.000 -0.385 · ·O. 423 -0.921 2.392 -1.0 0.020 
45+000 -0.812 -0.910 -1.943 2.392 -2.0 0.027 
32.000 -0.353 -0.434 -0.918 2.599 -2.0 o.oos 
46+000 -0.813 -1.007 -2.113 2.599 -2.0 0+046 
57.000 -0.388 -0.547 -0.908 2+341 -3.0 0.009 
59.000 -1.303 -1. 684 -3.051 2.341 -3.0 0+061 
58.000 -0.460 -0.543 -1.156 2.~;15 -2.0 0+025 
60.000 -1.679 -1.987 -4.223 2. 5l.5 -2.0 0.081 

l 
; 
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l. 
l. 

=============================== ==== 
ORIENTATION 0,195000Et0 3 

= = = ==== = ==== == = = == = = === = = = = =~= = ==== 

POSI. 

1.000 
10.000 

2 -. 00C) 
1l. .ooo 

"'7. ""',..,.., ,,) • v ',) 'J 

12.000 
1 7 .. •JOO 
13.000 
18.000 
14.000 
19.000 
15.000 
47.000 
16.000 
4B.OOO 
~:.~2.000 

49.000 
53.000 
34.000 
54.000 
3~).000 

36.000 
2t>. 000 
40.000 
27.000 
41.000 
28.000 
42.000 
29.000 
43.000 
30.000 
44.000 
31.000 
45.000 
32.000 
46.000 
57.000 
59.000 
58.000 
60+000 

CF' • 'i 8 

--0.451 
-0.948 

"'?Ct 'i 
\.} ~ , ,) ,; ~ .. 
r e-~ 

-J.J ~ J 

-0.43Q 
-0.911. 
-·0-409 
-0.468 
-0, 6'Uj 
-1.075 
-0.612 
-0.442 
-0.594 
-0.954 
-0.297 

0 + ~.;83 

:I.. 335 
0.428 

-0.509 
o.561 

-1.0l~i 

-0.400 
-0.452 
-0. 3'7'8 
-0.448 
·-0.481 
-0.402 
-0.507 
--0.417 
-0.419 
-0.443 
-0.659 
-0.423 
-0.613 
-0.461 
-0.688 
-0.447 
-1. 352 
-0.505 
-1.830 

CF' MO '( 

- 0 . 6 1B 
·-1.107 
-0~~.i?~: 

-0.640 
,,.. ,. -, ••v 

- 1.J + C1 ,J - ~' 

-0.7"71. 
- O t i~'? C· 
-~ £77 Vt I '\-1 '- ·' 

-0.:;3 1 
-1.561 
-0.468 

~ -~ 7 C• -v.,.., 7 

-0.429 
-0 .. 9l:.·b 
-0.48t) 
O. /' ~i4 

3.331 
0.239 

-0.762 
0.631 

-1.681 
-0.731 
-0. 60"? 
-0.49::. 
-0.620 
-0.473 
-0.:.;91 
-0.408 
-0.607 
- 0 • 4 l. l 
-0.611 
-0.421 
-0.591 
-0.420 
-0.586 
-0.497 
-0.706 
-1.957 
-0.728 
-1.799 

CF' F'IC 

-1.:1.49 
-2.418 
-·· l. ·=i 7~~ 

-t.520 
-1.:1.16 
·-2(.318 
-lv 0? 1 
-·1.i.:.s 
-··1 •. :S61 
-2.563 
-1.590 
-1.148 
-1.479 
-2.375 
-0.760 

l • 4 '? :l. 
3+419 
t.096 

-1.329 
1+466 

_rJ C• 7C> 
.&:, . t U/ \ .,I 

-l.133 
-l.112 
-0.9BO 
-1. 138 
-1 .222 
-1. 064 
-1.341 
-··1.103 
-l..1.09 
-1.137 
-1.692 
-· 1 • 110 
--1. 610 
-1.147 
-1.713 
-1.136 
-3.433 
-1.235 
-4.473 

GF' 

2 + 5 .49 
2.549 
2. -;..-40 
2.?40 
:? ~ ~:; 4 ~ 'i 
2 t-545 
? ; .. ~95 
2. 4(7:5 
2.:~H'..5 

2.385 
2+'597 
2+59"7 
2.489 
2.489 
2 + ~.:i ~.= .. , 9 

:~. ~.i~59 

2. 56:1. 
2.561. 
2.613 
2+61.3 
2. 8~5~) 
2, B:~5 
2+459 
2. 4~'i9 
2. ~; :·~ (? 
2+539 
2.647 
2+647 
2+644 
2.644 
2+566 
2+566 
2.627 
2+627 
2+490 
2+490 
2+538 
2+538 
2+444 
2+444 

DELTA 

-3.0 
-2.0 
~·· 4 .. 0 

-2.0 
-· ·1 • () 

2.0 
- ? ~ ( "t 

-4.0 
4.0 

-4.0 
4+0 

-5.0 
4+0 

-1.. 0 
-4.0 
-3.0 
-6.0 
s.o 

-4.0 
-2.0 
-4.0 
-5.0 
-3.0 
-2.0 
-3.0 

1 • 0 
-4.0 

3.0 
-4.0 

l.. 0 
-3.0 

6.0 
-3.0 

5+0 
-3.0 

4.0 
-4.0 
-4.0 
-4.0 

1.0 

D F' 

0.010 
0.025 
o.o~~ 

0+02~) 

0.013 
0.048 
C) .. 0 1_ ~.:· 

0.021 
0.022 
0.020 
0.039 
0. 011 
0+024 
0.042 
o.oos 
0+0:1.6 
0.003 
0.023 
0.022 
0.025 
0.026 
0.012 
0. 021. 
0+014 
0.015 
0+034 
0.014 
0.020 
0.012 
0.006 
0.021 
0.039 
0.013 
0.036 
0.013 
0.034 
0.015 
0.051 
0+015 
0.032 



r 

I 
r-
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======= ==== == ====================== 
ORIENTATION 0.225000Et03 

----------------- --- --- --------------------------------- --------------
POSI. CP .98 CP MOY CP PIC 

1. 000 -0.561 -0.964 -1.427 
10.000 -1.082 -1.559 -2.751 

2.000 -0.53t. -0.976 -1.414 
11.000 -1. 2~; 9 -1. :7>16 -3.322 
3+000 ·-0, 5B3 ~~ r ·1 i:;: 0 - • .. ) • :1 ..J ~ .. 1 -·· 1.43S 

l.2.000 -0.349 -0.554 -0.861 
17.000 -0.245 -0.292 -0.632 
13.000 -0.823 -1.328 -2.122 
18.00 0 0.4t-.B 0 -:")C) 

t ....J- I 1.212 
14.000 -0.849 -1.029 -2.201 
19.000 0.387 0.25? 1.046 
i.5.000 -0.3"?7 -0.740 -1.020 
47.000 0.481 0.350 1. 223 
16.000 -~.742 -2.~.i1:.. 7 -6.965 
48.000 -0.259 -0.317 -0.672 
52.000 0.384 0 + :7,90 0.994 
4~).000 1.347 3 + 3 88 3 ~ 4~.;R 

5:3.000 0.600 0.641 1.540 
34.000 -0.653 -1.15'? -1.732 
54.000 0. 3~; 4 0+224 0.939 
35.000 -0.878 -1.288 -2.198 
36.000 -0.448 -0.799 -1.120 
26.000 -0.587 -0 t 7'9f.; -1.470 
40.000 -0.3l4 -0 t 387' -0.786 
27.000 -0.584 -0. 9 96 -1.493 
41.000 -0.231 -0.200 -0.589 
28.000 -0.603 -0.966 -1.475 
42.000 -0.173 -0.03'/' -0.423 
29.000 -0.541 -0.966 -1.402 
43.000 0.290 0.042 0.752 
30.000 -0.5C)1 --(). 952 -1.501 
44.000 0.352 0+146 0.910 
31.000 -0.541 -0.959 -1.428 
45.000 0.400 0.265 1.056 
32.000 -0.539 -0.938 -1.392 
46.000 0+446 0.264 1+154 
57.000 -0.557 -0.972 -1.483 
59.000 -0.938 -1.479 -2.498 
58.000 -0.730 -1.074 -1.790 
60.000 -1.395 -1. 030 -3.421 

GP DELTA DP 

2.542 -5.0 0.019 
2.542 -4.0 0.016 
2.638 -5.0 0.004 
2.638 -1. 0 0.024 
2.46B -4.0 0.015 
2.468 -4.0 0+007 
2.580 -2.0 0+00'7 
2.580 -4.0 0.014 
2. 5 ~,l:I. 5.0 0. 01 t, 
2.591 -2.0 0.032 
2.703 6.0 0 • 0 l 'l 
2.703 -5.0 0.004 
2.540 4.0 0.026 
2.540 -1.0 0.121 
2+591 -2.0 0+009 
2+591 -1.0 0.02.s 
2 + 5l>b -7.0 0.003 
2. 56~. -1.0 0.025 
2. 6~ •. ~ -5.0 0+013 
2.6~.';3 6.0 0+023 
2.502 -4.0 0.019 
2+502 -5.0 0.009 
2.504 -5.0 0.014 
2+504 -2.0 o.oos 
2.557 -5.0 0+019 
2.557 2.0 0.010 
2+446 -4.0 0. 011 
2+446 37.0 0.007 
2.591 -5.0 0.010 
2.591 60.0 0.009 
2.583 -4.0 0.021 
2.583 15.0 0.019 
2+641 -5.0 0.011 
2+641 6+0 0.027 
2.585 -5.0 0.017 
2.585 7.0 0.013 
2+662 -5.0 0.014 
2+662 -4.0 0+032 
2+453 -4.0 0.017 
2+453 4.0 0+301 



I 
r 

l. 

l. 

ORIENTATION 0.270000E+03 
~ ================================== 

PC1~3l t 

1.000 
10.000 
2.000 

11.000 
3+000 

12.000 
J7.0 0 0 
13.000 
18.000 
:14. 000 
:t ·:;·" 000 
15+000 
47.000 
16+000 
48.000 
~2.000 

49.000 
53.000 
~4.000 

~: •• ~ t 000 
:·)5. 000 
;i;(;. 000 
26.000 
40.000 
2?.000 
41.000 
:?B.000 
4 ,;,'. 000 
2.C.f'+000 
43.000 
~50 •. 000 
44.000 
:~:1.000 

4~5.000 

32.000 
4(:.>+000 
57.000 
59.000 
58.000 
60.000 

CF' , 98 

-0.550 
-1.165 
-0.735 
-1.031 
-0.Sl.5 
-0.956 

c· ., 487' 
-0.974 

0+6'."i7 
-0.416 

0 t 37::5 
-0.446 

0+784 
-1.235 

0. 439 
-0.574 

1+360 
-0.826 
-0.834 
-0.69'7' 
-0.476 
-0.495 
-0.582 
0.517 

-0.648 
0.663 

-0.676 
0.764 

-0.653 
0.748 

-0.685 
0+704 

-0.787 
0.831 

-0.754 
0.806 

-0.624 
-0. 70~~ 
-1.289 
-1. 206 

CF' MDY 

-0.506 
-1.361 
-0. 7'87 
-1.329 
-0.856 
-1.345 

0.351 
-1.339 

0./'04 
-0.378 

0.571 
-0.392 

0.795 
-1.401 

0.435 
-0.887' 

3.166 
-0.981 
-1.080 
-0.696 
-0.417 
-0.399 
-0.537 
0.307 

-0.557 
0.512 

-0.606 
0.657 

-0.649 
0.699 

-0.718 
0.706 

-0.807 
0.750 

-0.905 
0.734 

-0.723 
-0.780 
-1.566 
-1.500 

CF' F' IC 

-1.306 
-2.769 
-1.824 
-2.558 
-1. 7'43 
-2.279 

1. 170 
-2.330 

1.736 
-1.100 

1. 393 
-1. 086 

1. 79?.. 
-2.823 

1 • 0 7 l 
-1.401 

3.232 
-1.964 
-2.025 
-1. 6'78 
-1.180 
-1. 228 
-1.506 

1.337 
-1. 551 

1.586 
-1. 570 

1+774 
-1.694 
1.939 

-1.700 
1.746 

-1. 868 
1+970 

-1.835 
1.962 

-1. 526 
-1.719 
-3.245 
-3.035 

GF' 

2.377 
.., 7. "7....., 
.:.. .... , ~ l 

2.481 
2.481 
2.383 
2.383 
·-) -,~ 0 ·-:· 
,,,;., + ... i ,j .\·-

2.:~92 

2.-~4-4 

2.644 
2 .. 43:3 
2+433 
.., ·-,nr 
~.ta,. 0 I 

2.287 
2.440 
2.440 
'"") 7--, ._.,_,;, 
2.377 
2. 429 
2.42'i 
2.480 
2.480 
2.587 
2.587 
2.392 
2+392 
2. 32:1. 
2.321 
2.593 
2.57-~, 

2.481 
2.481 
'") "'l"'..,.., 
.:- tu I ,;,_ 

2.372 
2.433 
2.433 
2.443 
2.443 
2.517 
2.517 

DELTA 

1. 0 
-2.0 
-3.0 
-3.0 
-1. 0 
-3.0 

4. 0 
-3.0 
-1+ 0 
2.0 
1.. C: 
2.0 

- l.. 0 
-2. 0 

1 • 0 
-4.0 
-6.0 
-2.0 
-3.0 

1 • 0 
2.0 
3.0 
1.0 
7.0 
2.0 
3.0 
2.0 
2.0 
1.0 
1. 0 

-1.0 
-1.0 
-1. 0 
2.0 

-2.0 
1.0 

-2.0 
-1.0 
-2.0 
-2.0 

DF' 

0.017 
0+040 
0.014 
0.035 
0.032 
0.017 
0.012 
0.035 
0. 02 :L 
0.012 
0. 0:33 
0.022 
0. 011 
0.046 
0. 0:1.2 
0.010 
0.001 
0+027 
0+018 
0.02~3 

0.021 
0.018 
0.018 
0.020 
o.038 
o.02s 
0.021 
0.021 
0. 03:1. 
0.045 
0.034 
0.019 
0.04H 
0.021 
0.014 
0.038 
0.027 
0.015 
0.044 
0.039 



r 

I 

l 
I 

----------------------------------------------------------------------. 0 
OF:IENTATION O.~ 315 

=================================== 
POSI, 

l.. 000 
1.0.000 
2.000 

11 •. ooo 
3.000 

12.000 
17.000 
13.000 
18.000 
14.000 
15'.000 
15.()(l() 
47.000 
16.000 
48.000 
52.000 
49.000 
53.000 
34.000 
~.;4,000 

35.000 
36.000 
2.'.). 000 
40.000 
27.000 
41.000 
28.000 
42.000 
29.000 
43.000 
30.000 
44.000 
3:1..000 
lj~'j. 000 
:~2. 000 
46.000 
57.000 
59.000 
58.000 
60.000 

CF' .98 

0.408 
-0.935 
0.494 

-1.077 
0.478 

-0.681 
0.556 

-0.431 
0.330 

-0.373 
0.300 

-1.010 
0.376 

-0.694 
0.499 

-0.447 
1. 346 

-0.502 
-1.055 
-0.449 
-0.390 
-0.869 

0.425 
0.534 
0.513 
o.586 
0.445 
0.461 
o.502 
0.441 
o.540 
0.424 
0.539 
0.378 
0. ;-;::;9 
0.331 

-1.227 
-0.506 
-1. 250 
-0.653 

.., 

CF' MO Y 

0.343 
-0.934 

0.531 
-1.618 

0.475 
-1.090 

0.191 
-0.601 

0.116 
-0.653 

0.084 
-1.245 

0 .155 
-1.178 

0.135 
-0.851 

3+108 
-0.801 
-1.345 
-0.809 
-0.702 
-1.406 

0.354 
0.197 
0.396 
0.299 
0.431 
0.327 
0.442 
0.294 
0.473 
0.264 
0.500 
0.222 
0.513 
0 .139 

-1. 662 
-0.833 
-0.827 
-1.041 

; 

CF' F' ::: C 

1.088 
-2.494 

l.. 312 
-2.859 

1.275 
-1.819 

1. 314 
-1.019 

o.836 
-0.947 

o.712 
-2.397 

0+901 
-1.662 

1.268 
-1 • 136 
3.180 

-1.187 
-2.673 
-1.138 
-1.014 
-2.258 

1.081 
1.358 
1+191 
1+359 
1.159 
1+199 
1.273 
1.117 
1.340 
1+052 
1. 351. 
0+948 
1+410 
0.835 

-2.989 
-1.233 
-2.911 
-1.521 

r:-i::· ·'' 
2 •. ~.68 
2+668 
2.653 
.., '- ""'1' 
~ .. ~} ... J .._, 

'"°)I ~ -_,_,.., 
A- •• \ .' I •. ! 

2.C:.70 
2+36? 
2.362 
2.53f:1 
2. ~)36 
2.374 
2+374-
2.395 
2.395 
2.542 
2+542 
2+363 
2.363 
2.53-<1 
2 - ~:,;34 

2.59B 
2.598 
2.~543 

2.543 
2.320 
2+320 
2.602 
2.602 
2.535 
2.535 
2.480 
2.480 
2 + 50f. 
2. 50(~, .., .,...,, ... ~ ... '-·' 

.., ""'"l7 

..:.. • J,:..._i 

2.436 
2.436 
2.330 
2.330 

DEL "f :.:, 

2+0 
1+ Cl 

- l t') 

-4.0 
1 - Ci 

-4.0 
'J () r-. 
•• ••• ·.1 4 • •• • 

- .j . () 

15) . 0 
-~j . () 

2 6. () 
-;.:. 0 

:l:"i. 0 
-5.0 
27.0 

r:: ('1 -· · . ..' . ·-· 
-6.0 
-4.0 
-3. ~) 
- · ~:; ~ 0 

-~~ . 0 
-4.0 

3 4 0 
18.0 
3.0 

l. 0. 0 
1 • 0 
5+ 0 
"' ~ ~'. t I,.) 

5.0 
2.0 
7.0 
:I.+ 0 
s.o 
l. • ('.: 

14.0 
-3.0 
-4.0 
6.0 

-4.0 

[I? 

0.031 
0+030 
(),017 
0.028 
0 4 02 \,, 
0.01~:; 

·j. 023 
0 .. 013 
0.020 
0.010 
0.022 
0. 02::; 
0. 02t, 
0.010 
0.046 
0.008 
0+003 
0.017 
0.030 
0 "'OC1 7' 
0. 005' 
0.014 
0. 01 '1 
0.010 
0. 011 
0.034 
0.009 
0.024 
0+024 
0.026 
0.024 
0.046 
0.020 
0.026 
0.019 
0.018 
0.039 
0.009 
0.101 
0.016 
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Tabelle 4.6.1 O 

h : b : I ... 2 : 2.5 : 1 .25 

Toiture a 30° 

cp A B 

ou 0,60 -0,61 

15° 0,Sl -0,52 

45° 0,40 -0,54 

90" -0,60 -0,60 

180') 

COEFFICIENTS DE PRESSION 

cqe 

surface d'application 

c D E F G H 

-0,80 -0,~ -0.43 -0,13 -0,53 -0,53 

-0,"4 -0,"l3 -0, "2.'2 -0.43 -0,54 -0,64 

0,'32 -0,60 -0,31 -0,41 ... o,so -0,68 

0,68 "G'.25 -0,61 -0, '25 -0,81 -0.~B 

c 

COEFFICIENTS 

DE FORCE 

C* cl c2 c3 qe 

surf ace surf ace de 
reference = 

localisee surf ace exposee 
au vPnt 

m n 0 bxh lxh lxb 

-0,63 -Q38 -0,81 

-0,Gl -0,33 -1,02 

-0,5t -0;1-6 0,61 

-O,e6 -), \0 052 I 

- Coefficient c =O c = -1, 15 qe de frottement t 
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·~(II 
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.J,?2 
i/m ~. c 
~ 

o!'p. , E G 
? 
? l 

B b 

J F H 

D 

Tabelle 4.6.1 O 

h : b : I = 2 : 2.5 : 1.25 

Toiture a 30° 

cp A (3 

ou 0,53 0, f,S' 

15° 0,55 -0,b5 

45° 0,11- -0 86 • 

90" -0,6G -O~· ' 

1801) 

COEFFICIENTS DE PRESSION 

cpe 

surface d'application 

c D E F G H 

-\, '1 - \, \4 -0,\4 -0,,~ -O"lt -0,lt 

-0,lO -0,9~ -0,01 -0,t'3 ·-0.81 -0,el> 

0,11 -000 
' 

..:O,lS -0,35 -1, 18 -0,90 

o.~l -0,35 -Q8'3 -0,26 -08~ I -0,1G 

C*pe 

surf ace 
localisee 

m n 0 

-0,b1 -0,'22 - I, l3 

-0,GO -0,05 -\,\0 

-0,55 -0,\0 0,'30 

-0,~1 -1,31 0,3'.l 

-c = pe - \,43 

------, 
J 

COEFFICIENTS 

DE FORCE 

cl c2 c3 

surf ace de 
reference = 
surf ace exposee 
au vent 

bxh lxh lxb 

\, O:l 0,0~ -o.~ 

I,~ o,o+ -0,-:f.t 

\,01 ·o.B::l - \' \4 

0.05 0,t-9 -Q"tl 

Coefficient c =O 
de frottement t 

----. 
. , I \ . 
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=================================== 
ORIENTATION o.o 

====================== ============= 
POSI. Cf' .98 CP MOY Cf' f'IC 

1. 000 0.685 o.562 1+622 
10.000 -0.486 -0.288 -1.151 

2.000 0.673 0.562 1.583 
11.000 -0.566 -0.774 -1.331 

3.000 0.47$ 0 • 4 1. 4 1.169 
12.000 -0.523 -0.761 -1. 278 
1.7.000 -0.866 -1.125 -2.032 
13.000 -0.435 -o. 168 -1.021 
18.000 -0.901 -1.188 -2.065 
14.000 -0.517 -0.786 -1 • 186 
19.000 -0.881 -1.082 -2.005 
15.000 -0.473 -0.163 -1. 077 
47.000 0.731 o.7o3 1.820 
16.000 -0.564 -0. ~'BO -1.405 
48.000 1+361 3.281 3.346 
52.000 -0.747 -1. 173 -1. 836 
49.000 0.346 0+243 0.805 
53.000 -1.147 -1.425 -2.t..6e.. 
34+000 -0.529 -0.405 -1. 286 
54.000 -0.606 -0.731 -1. 4 72 
35.000 -0.491 -0.754 -1.178 
36.000 -0.648 -0.358 -1. 553 
26.000 0.649 0.681 1+663 
40.000 -0.905 -1.249 -2.320 
27.000 0+698 0.699 1.67:1. 
41.000 --0.946 -:I.. 27~i - .., "') . -: ... ~ .• .:.. t"> ,_, 

28.000 0.804 0+696 1.837 
42.000 -0. r;·66 -1.224 -2.206 
29.000 0+710 0.695 1.693 
43.000 -1.024 -1.275 -2.445 
30.000 0+654 0.680 1.666 
44.000 -0.917 -1.281 -2.337 
31+ 000 0.750 0+666 1. 675 
45.000 -1.038 -1.230 -2.318 
32.000 0 .t,86 0.623 1.696 
4t .• 000 -0.965 -1+24~i ·-2. 386 
57.000 ·-(l. 620 -0.64l ·-1.415 
59.000 -0.603 -0.730 -1.376 
58.000 -0.849 -1.036 -1. 995 
60.000 -0.676 -0.805 -1. 587 

GP DELTA [If' 

2.368 3.0 0.034 
2.368 7.0 0.010 
2.350 2.0 0.061 
2.350 -3.0 0.017 
2.446 2.0 0.015 
2.446 -4.0 0.042 
2.347 -3.0 0.018 
2.347 16.0 0.036 
2.293 -3.0 0.026 
2.293 -4.0 0.009 
2.277 -2.0 0.032 
2.277 19.0 0.014 
2.490 1.0 0.023 
2.490 -3.0 0.028 
2.458 -6.0 0.003 
2.458 -4.0 0.010 
2.324 5.0 0.014 
2.324 -2.0 0+033 
2.430 4.0 0.009 
2.430 -2.0 0.032 · 
2.396 -4.0 0.009 
2.396 9.0 0.021 
2.564 -1.0 0.014 
2.564 -3.0 0.033 
2.392 -1.0 0.013 
2+392 -3.0 0.028 
2.284 2.0 0.034 
2.284 -3.0 0.017 
2.387 1.0 0.021 
2.387 -2.0 0.035 
2.347 -1+ 0 0.026 
2+547 -3.0 0.025 
2.234 2.0 0.019 
2.234 -2.0 0.024 
2.472 1.0 0+029 
2.472 -3.0 0.043 
2.284 -1.0 0.013 
2.284 -2.0 0.026 
2.348 -2.0 0.022 
2.348 -2.0 0.013 



r 

=================================== 

r· ORIENTATION o.o 
=================================== 

F'OS I. Cf' .98 Cf' MOY CF' f'IC Gf' DELTA [IF' 

f . 1. 000 0.685 o.s62 1.622 2.368 3.0 0.034 
10.000 -0.486 -0.~88 -1.151 2.368 7.0 0.010 

2.000 0.673 0.562 1.583 2.350 2.0 0.061 

r ~ l1. 000 -o. 56t, -0.?74 -1.331 2~35() -3,, 0 0.017 
~5. 000 0.478 0.414 1.169 2.44t. 2.0 0.015 

12.000 -0.523 -0.761 -1+ 278 2.446 -4.0 0.042 
17.000 -0.866 -1.125 -2.032 2.347 -3.0 o.01e 
:1.3. 000 -··0.435 -0. u.s -1.021 2.347 l t;' 0 o.o3b 
18.000 -0.901 -1.188 -2.065 2.293 -3.0 0.026 
14.000 -0.517 -0.786 -1.186 2.293 -4.0 0.009 
19.000 -0.881 -1.082 -2.005 2.277 -2.0 0.032 
:1. 5. 000 -0.473 -0.163 -1+ 077 ') ,.,..,, 

.:_ t ~I / 1 9 + 0 0.014 
47.000 0.731 0."703 1.s20 2+490 1. 0 0.023 
16.000 -0.564 -0.780 -1.405 2.490 -3.0 0+028 
48+000 1+ 361 3.281 3.346 2.458 -6.0 0.003 
52.000 -0.747 -1.173 -1.836 2.458 -4.0 0+018 
49.000 0. 34t. n '") ~ -i 'J • ~., ... J 0. E:05 2.324 5.0 0.014 
53.000 -1.147 -1.425 -2.666 2.324 -2. C1 0.033 
34.000 -0.529 -0.405 -1.286 2.430 4.0 0.009 
54.000 -0.606 -0.731 -1.472 2+410 -2.0 0+032 
35.000 -0.491 -0.754 -1+ 178 2.396 -4.0 0.009 
36.000 -0.648 -0.358 -1.553 2.396 9.0 0.021 
26.000 0.649 0.681 1.663 2.564 -1. 0 0.014 
40.000 -0.905 -l..249 -2.320 2.564 -3.0 0.033 
2?.000 0.698 O,t,99 1. 6 7 ~. ") 70~ 

.;_ .. ~t I 6 .. ·- 1 t () 0.013 
41.000 --0.946 -l..275 -2.263 2.392 -3.0 o.02s 
28.000 o.804 0.696 1+837 2.2B4 2.0 0+034 
42.000 -0.966 -1.224 -2.206 2.284 -3.0 0.017 
29.000 o.710 0.695 1.693 '") 707 

,:_ .. ._11.> I 1. 0 0. 02 l. 
43.000 -1.024 l ri-•C' -2.445 '°) ,. 0 -~· '"> r) 0.035 - +.:.I,_, A.. t '-' \J I - .. :.. . \ 
30.000 0.654 0.680 1. 66t. 2.547 -1. 0 0.026 
44+000 -0.917 -1.281 _..., .,.~ "7 

~ t ~'JI 2. :i47 -3.0 0.025 
31+000 0.750 0.666 1+ t..75 2.234 2.0 0.019 
45.000 -1.038 -1.230 -·2.31B 2.234 -2.0 0.024 
32.000 0.686 0.623 1. 69t.. 2.472 1. 0 0.029 
46.000 -0.965 -1. 245 -2.38t. 2.472 -3.0 0.043 
57.000 -0.620 -0.641 -1.415 2.284 -1.0 0.013 
5 11. 000 -0.603 -0.730 -1.376 2.284 -2.0 0+026 
58.000 -0.849 -1. 036 -1.995 2.348 -2.0 0.022 
60.000 -0.676 -0.805 -1.587 2.348 -2.0 0.013 



=================================== 
ORIENTATION 45.0 

----------------------------------------------------------------------
POSI. Cf' .98 CP MOY CP PIC GP DELTA [IF' 

1.000 0.299 0 .194 0.723 2.417 6.0 0.013 
10.000 -0.351 -0.448 -0.848 2.417 -3.0 0.009 
2.000 0.254 0.063 0-612 2. 41 -!I 31.0 0. 01 '7' 

11. 000 -0.713 -0.840 ·-1.722 2+414 -2+0 0.03B 
3.000 0.249 0.010 0.603 2.426 0.238000E+03 0.163 

12.000 -0.649 -O.E:33 -1.575 2.426 -3.0 0.01.::. 
17.000 -0.555 -0.803 -1.355 .., /j /j ,.., 

.~ •• I f . ..:. . -4.0 0 • r'J l 7 
13.000 -0.37~ -0.372 -0. 90'7' 2.442 1.0 0.025 
18.000 --0. 597 -0.844 -1.391 2.331 - r . 0.011 -.:. .. "-' 
14.000 -0.655 -0.913 -1.528 2. 33 :L -..:., • 1,.J 0.012 
19.000 -0.671 -1.005 -1.600 2.383 -4.0 0.016 
15.000 -0.450 -0.274 -1. 071 2+383 7.0 0.041 
47.000 o.357 0.12:; 0.808 2.265 19.0 0.026 
16.000 -0.714 -0.867 -1.618 2.265 -2.0 0.019 
48.000 1.439 -: -: -, '1 

._, t \JI ~ 3.44·~ 2.393 - t:1 • 1,) 0.003 
52.000 -0.442 -0.711 -l.057 2,393 -4.0 0.01:1. 
49.000 -O.l.38 -0.141 -0.342 2.478 ·-1. 0 0.004 
53.000 -0.410 -0.609 -1.015 2+478 -4.0 0.012 
34.000 -0.258 -0.360 -0.684 2 .. ::,47 -3 . 0 0.005 
54.000 -0.445 -0.743 -1.179 2.647 -5.0 0.023 
35.000 -0.590 -0.892 -1.452 2.461 -4.0 0.015 
36.000 -0.528 -0.421 -1+300 2.461 3.0 0.022 
26.000 o.397 0. 20:~ 0.880 2.218 lO.O o.01b 
40.000 -0.591 -0.702 -1+310 2.218 -2' () 0+014 

I 2?.000 o.392 0.235 0. B7'3 2.277 7 • () 0.022 
41.000 -0.574 -0.678 -1. 307 2.277 -2.0 0.039 
28.000 0.310 0.221 0.734 2.367 5.0 0.012 

I .. 42.000 -0.576 -0.705 -1.363 2.367 -2.0 0.022 
29.000 0.317 0.188 0. SOC· 2.523 / . '\,,·' 0 • 0 1. 4 
43.000 -0.532 -0./'82 -1.341 2.523 -4.0 0.013 
30.000 0.316 0. 173 0.8()5 :~.551 

n ~ 

7 • '·..I 0.021 
44.000 -0.556 -0.801 -1.418 2.551 -4.0 0.015 
31.000 0.313 0. :1.42 0.760 2.429 12.0 0.012 
45.000 -0.635 -0.810 -1.542 2. 42</ -3.0 0.032 
32.000 0.256 0.104 0.720 2.814 :15. 0 0.012 
46.000 -0.572 -0.870 -1.608 2.814 -4.0 0.024 
57.000 -0.533 -0.606 -1. 228 2.302 -2.0 0.018 

L 59.000 -0.719 -0.871 -1.655 2+302 -2.0 0.021 
se.ooo -0.522 -0.619 -1.234 2.362 -2.0 0.022 
60.000 -0.828 ··0.917 -1.956 2.362 -1.0 0.028 

l 
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=================================== 
ORIENTATION 90.0 

----------------------------------------------------------------------
F'OSI. CP .98 CP MOY CP f'IC 

1.000 -0.502 -0.503 -1.209 
10.000 -0.217 -0.300 -0.523 
2.000 -0.353 -0.321 -0.877 

11. 000 -0.211 -0.293 -0.523 
3.000 -0.356 -0.317 -0.815 

12.000 -0.195 -0.260 -0.447 
17.000 -0.458 -0.371 -1.039 
13.000 -0.223 -0,,266 -0.509 
18.000 -0.222 -0.360 -0.546 
14.000 -0.221 -0.233 -0.543 
19.000 -0.288 -0.342 -0.634 
l.~-j.()00 -0.333 -0.258 -0.733 
47.000 -0.547 -0.342 -1. 226 
16.000 -0.228 -0.316 -0.510 
48.000 -0.486 -0.578 -1.~10 

52.000 -0.204 -o. :364 -0.507 
49.000 -0.249 -0.361 -0.635 
53.000 -0.244 -0.373 -0.622 
34.000 -0. 135 ·· O, u.2 -0.33.S 
54.000 -0.282 -0.388 -0.610 
35.000 -0.272 -0.230 -0.620 
36.000 -0.379 -0.311 -0.862 
26.000 -0.548 -0.54•? ·-1.349 
40.000 -0.356 -0.401 -0.877 
27+000 --0. 534 -0.477 4 H1. 275 
41.000 -0.304 -0.378 -0.727 
28.000 -0.558 -0.448 -·1.355 
42.000 -0.317 -0.356 -0.769 
29.000 -0.487 -0.403 -·· 1. 217 
43.000 -0.279 -0.378 -0.698 
30.000 -0.495 -0.366 --1.130 
44.000 -0.292 -0.375 -0.668 
31..000 -0.513 -0.333 -1. 110 
45.000 -·O. 293 -0.347' -·O. t.34 
32.000 -0.354 -0.300 -·O. 905 
46.000 -0.249 -0.369 -0.636 
57.000 -0.310 -0.261 -0.712 
59.000 -0.270 -0.259 -0.621 
58.000 -0.274 -0.325 -0.606 
60.000 -0.285 -0.343 -0.630 " 

GP DELTA DF' 

2.410 -1+0 0.019 
2.410 -3.0 0.010 
2.486 2.0 0.010 
2.486 -3.0 o.ooo 
2.293 2.0 0.019 
2.293 -3. 0 0.004 
2.265 3.0 0.067 
2. 26~i -2.0 0.007 
2.457 -4.0 0.004 
2.437 -1.0 0.007 
2.204 -2.0 o.02s 
2.20-4 3.0 0.008 
2.241 7.0 0.021 
2+241 -3.0 0+006 
2.489 -2.0 0.032 
2.489 -·5. 0 0.006 
,..... E.:' r.:- ~-, .::. .... , ,) .:.. -4.0 0.007 
,., C" C",., 
.;_. JJ~. -4.0 0.022 
2.161 -1.0 0.004 
2.161 -3.0 0.009 ,., ,.,....,, ,.,,, 1.0 o.01a 
2.277 3.0 0.010 
2.462 -1. 0 0. 027 ... 
2.4t.2 -2.0 o.01s 
2. :5si:.i> 2.0 o.01s 
2.389 -2.0 0+014 
2.430 3.0 0.044 
2.430 -2.0 0.021 
2.498 3 + l) 0.017 
2.498 -3.0 o.oos 
2.284 4.0 0.019 
2.284 -3.0 o.ooa 
2.165 6.0 0.021 
2.165 -2.0 0.006 
2.555 2.0 0.015 
2.555 -4.0 o.oos 
2.296 2.0 0.015 
2.296 1. 0 0+014 
2.213 -2.0 0.007 
2.213 -2.0 0.010 
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ORIENTATION 0.135000Et03 
========== == ======= == ======:======= 

F'OS I. CF' .98 CF' MOY CF' F' IC 

:L. 000 - 0 .548 -o. s::i1 -1.300 
10.000 -0.720 . 0.903 -l.. 709 

2 ·i 000 -0.497 -0.829 -1.232 
11.000 -0.340 -0.452 -0.844 
3.000 - 0.474 -0.707 -l.117 

12.000 -0.371 ··O. 421 -0.875 
17.000 -0.610 -0.757 -1.447 
13.000 -0.695 -0.892 -1.649 
:1.8.000 -0.455 -0.665 -1.085 
14.000 -0.382 -0.299 -0.912 
19.000 -0.553 -0.657 -1.260 
:l.~:i.000 -0.673 -0.930 -1. 534 
4"?+000 -··O. 535 --0.791 --1.207 
16.000 --0.388 -0.569 -0.876 
48.000 -0.512 -0.797 -1.150 
~.i2. 000 -· 0.434 -0.693 -0.975 
49.000 -0.468 -0.744 -1.074 
53.000 -0.605 -0.771 -1.390 
34.000 -0.681 ··O, 752 -1.527 
~.i4. 000 -0.431 -0.622 -0.966 
3~.i' 000 -0.544 -0.400 -1. 271 
36.000 - 0.635 -0.921 -1.483 
2b.OOO -0.613 -0.862 -1.349 
40.000 -0.569 -0.752 -1.253 
27.000 -0.524 -0.860 -1.268 
41.000 -0.526 -0.753 -1.273 
28.000 -0.549 -0.850 -1.302 
42.000 -0.523 -0.727 -1.240 
29.000 -0.604 -0.876 -1.396 
43.000 -0.511 -0.753 -1.180 
:30.000 -0.579 -0.854 -1.321 
44.000 -0.564 -0.728 -1.287 
31.000 -0.590 ·-0.837 -1.321 
45.000 -0.515 -0.687 -1.154 
32.000 -0.537 -0.836 -1.252 
46+000 -0.479 -0.668 -1.116 
57.000 -0.653 -0.836 -1.425 
59.000 -0.623 -0.664 -1.359 
58.000 -0.829 -0.925 -1.805 
60.000 -0.609 -0.666 -1.325 

GP DELTA [Ip 

'":• ""! ""'! ') 
..:.. t -..J I .a... -· 4. 0 0.()2~'.: 

"') "7 ""'J "') 
L +-.>I Ii- -3.0 0.026 
2.47B -5.0 0.012 
2.478 - " -.:, • v 0.011 
,.., "'71:::0 
.:... • \.t • •• ! \ .• • "- .. 1 • () {"' ...... , 1 1 

~1 ,, ""' ..... , I. 

2.358 -2.0 0.012 
2+372 -2. () ·:•. 0 18 
2.372 -3.0 0.019 
2.385 -4.0 0.015 
2.385 3.0 0.015 
2+278 -2.0 0.047 
2.278 -3.0 0.017 
2. 25~) -4.0 () + 0 1. 7 
2 t :~ 5 ~:_:; -4.0 0.009 
2.247 -4.0 0.007 
2.247 -4.0 0.025 
2.296 -4.0 0.009 
2.296 -3.0 0.029 
2.241 -1.0 o.01e 
2.241 -4.0 0.015 
2.335 4.0 0.030 
2. 3~55 -4.0 0.024 
2. 20:1. -3.0 0.015 
2.201 -3.0 0.022 
2.41.9 -4.0 0.014 
2 .41.9 -4.0 0.028 
2.370 -4.0 0.007 
2.370 -3.0 0.020 
2.310 -4.0 0.014 
2.310 -4.0 0.011 
2+283 -4.0 0+013 
2.283 -3.0 0.038 
2. 240· -3.0 0.012 
2.240 -3.0 0.023 
2.333 -4.0 0.009 
2.333 -3.0 0.015 
2.100 -3.0 0.012 
2+180 -1.0 0+009 
2+177 -2 ; 0 0.022 
2+177 -1. 0 0.014 
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=================================== 
ORIENTATION 0.165000Et03 

----------------------------------------------------------------------
POSI. • CP .98 CP MOY 

1.000 
10.000 

2.000 
11.000 

-0.524 
"".'0. 757 
-0.534 
-0.480 
-0.466 
-0.398 
-0.998 
-0.705 
-0.755 
-0.424 
-0.799 
-0.565 
-0.411 
-0.470 
-0.423 
-0.640 
-0.493 
-0.774 
-0.602 
-0.841 
-0.544 
-0.576 
-0.589 
-1.087 

-0.664 
-0.813 
-0.658 
-0.343 
-0.599 
-0.227 
-0.904 
-0.775 
-0.823 
-0.153 
-0.849 
-0.763 
-0.640 
-0.520 
-0.659 
-0.843 
-0.673 
-0.918 
-0.656 
-0.813 
-0.341 
-0.811 
-0.704 
-0.931 

CF' PIC 

-1.246 
-1.799 
-1.171 
-1. 054 
-1.082 
-0.925 
-2.379 
-1.682 
-1.811 
-1.017 
-1.901 
-1.344 
-0 . 998 
-1.141 
-1. 011 
-1.530 
-1.210 
-1 . 8'7'9 
-1.431 
-1.998 
--1 . 377 
-1. 455' 
-1.416 
-2.613 

GP DELTA 

2.377 
2.377 
2.195 
2.195 
2.325 
2.325 
2.384 
2.384 
2.400 
2.400 
2.380 
2.3BO 
2.427 
2.427 
2.390 
2.390 
2.453 
2 .4'.B 
2.376 
2.376 
2.534 
2.534 
2.405 
2.405 

-3.0 
-1.0 
-2.0 
s.o 

-3.0 
s.o 
2.0 

-1.0 
-1.0 
18.0 
-1.0 
-3.0 
-4.0 
-1.0 
-4.0 
-3. (l 
-3.0 
-2.0 
-1.0 

1.0 
6.0 

-3.0 
-2.0 
2.0 

3;000 
12.000 
17.000 
13.000 
18.000 
14.000 
19.000 
15.000 
47.000 
16.000 
48.000 
52.000 
49.000 
53.000 
34.000 
54.000 
35.000 
36.000 
26.000 
40.000 
27.000 
41.000 
28.000 
42.000 
29.000 
43.000 
30.000 
44.000 
31.000 
45.000 
32.000 
46.000 
57.000 
59.000 
58.000 
60.000 

-0.128 -0.682 -1.331 10.393 -9.0 
-0.2•l3 
-0.58b 
-0.844 
-0.593 
-0.8t9 
-0.482 
-0.842 
-0. 484 
-0.702 
-·0.479 
-0.863 
-0.650 
-0.608 
-·o.2:n 
-0.763 

-0.879 
-0.661 
-0.855 
-0.666 
·-0.859 
-0.666 
-0.861 
-0.634 
-0.825 
-·0. t.42 
-0.841 
-0.812 
-0.671 
·(:.8 11? 
-0.789 

... 

--2 . 52~· 
-·· 1.414 
-2. 03t, 
-1.416 
-1.955 
-1.154 
-2.019 
-1.14 7 
-1.664 

~ ,.. , -
··- .i. ., i.) ,J _.' 

-1.922 
-- 1 • . ::, -~ .~. 

-1.539 
-- t q .. , ·:·· 

-1.810 

10+39~~ 

2+412 
2.412 
2.386 
2.386 
2.397 
2.397 
2.372 
2.372 
?~ 2 28 

2 .. 228 
:·.:; ~3 32 
.., C-71") 
. ..:.. ~· ,_, \J-:.. 

-2.0 
-2. C• 
-1.0 
-2.0 
-1.0 
-3.0 
-1.0 
-3.0 
-2.0 
-3.0 

1. 0 
-· 2. 0 
-1 • 0 

' · 7'. 7~ -· 1. +0 
2.373. -·1.0 

II F' 

0.022 
0+045 
0+023 
0.016 
o.01s 
0.015 
0.020 
0.030 
0.056 
0.025 
0.036 
0.045 
{). 020 
0.017 
0.010 
0.028 
0+036 
0.046 
0.022 
0.039 
0.018 
0.016 
0.050 
0+055 
0.021 
0.053 
0.031 
0.049 . 
0.027 
0. 0_32 
o-. 011 
o.02e 
0.011 
0+044 
0 . OOf:.. 
0.037 
0.050 
0.022 
t_r .. 1

':1 :S 
0.024 
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ORIENTATION o.1aooooE+03 

----------------------------------------------------------------------
POSI. CP .98 CP MOY CP PIC GP 

1.000 -0.428 -0.629 -1.048 2.449 
10.000 -0.537 -0.752 -1.313 2.449 
2.000 -0.656 -0.661 -1.570 2.393 

11.000 -0.377 -0.215 -0.902 2+39:~ 

3.000 -0.611 -0.656 -1.425 2.331 
12.000 -0.379 -0.107 -0.884 :2.33:t. 
17.000 -0.760 -0.819 -1.761 2.317 
13.000 -0.541 -0.741 -1.253 2.317 
18.000 -1.019 -1.207 -2.388 2.344 
14.000 -0.449 -0.128 -1.052 -2.341' 
19.000 -0.845 -1.099 -2.135 2.527 
15.000 -0.481 -0.735 -1.217 2.527 
47.000 -0.519 -0.635 -1.248 2.404 
16.000 -0.502 -0.476 -1.207 2.404 
48.000 --o. 423 -0.619 -0.975 2.:506 
52.000 -0.810 -1.180 -1.868 2.306 
49.000 -0.430 -0.633 -1.016 2.361 
53.000 -0.616 -0.678 -1.454 2.361 
34.000 -0.518 -0.604 -1.250 2.414 
54.000 -1.174 -1.422 -2.833 2.414 
35.000 -0.521 -0.344 -1.311 2.514 
36.000 -0.514 -0.775 -1.292 2.514 
2l;. 000 -0.469 -0.660 -1.061 '") "') i. -z ._ • .:..o~, 

40.000 -0.869 -0.769 -1.967 2.263 
27.000 -0.433 -0.635 -1.000 2.308 
41.000 -0.783 -0.83S -1. 807 2.308 
2B,OOO -0.474 -0.611 -1.097 2.316 
42.00() -0.789 -0.840 -1.827 2.316 
25>. 000 -0.440 -0.630 -1.048 2.380 
43.000 -0.742 -0.907 -1.766 2.380 
30.000 -0.456 -0.635 -1.078 2.363 
44.000 -0.861 -1. 003 -2.035 2.363 
31. 000 -0.493 -0.649 -1.148 2.326 
45.000 -0.929 -1.073 -2.160 2.326 
32.000 -0.527 -0.652 -1.221 2.317 
46.000 -1. 030 -1.174 -2.385 2.317 
57.000 -0.533 -0.780 -1.380 2.587 
59.000 -0.627 -0.639 -1.622 2.587 
58.000 -0.716 -0.770 -1.570 2.194 
60.000 -0.946 -0.863 -2.076 2 .194 

DELTA [IF' 

-4.0 0.009 
..., ~ 

-~·'·~) 0.01?5 
-1.0 0.050 
s.o 0+027 

-1.0 0.015 
'"> L {'i 
-' •· \ ,.• . • .. · o ., o:.~ b 

-1.0 0.016 
-3.0 o.ou. 
-2.0 0,03B 
2 b .O 0.022 
-3.0 0.027 
-4.0 0.013 
-2.0 0.029 

1.0 0.028 
-4.0 0.014 
-4.0 0.027 
-4.0 0.019 
-1.0 0.037 
-2.0 0.031 
-2.0 0.046 

6.0 0.019 
-4.0 0.018 
-3.0 0+006 
2.0 0.039 

-4.0 0.007 
-1.0 0.025 
-3.0 0.026 
-1.0 0.043 
-4.0 0.010 
-2.0 0.017 
-3.0 0.018 
-2.0 0.045 
-3.0 0.021 
-2.0 0.028 
-2.0 0.012 
-2.0 0.032 
-4.0 0.024 
-1.0 0.027 
-1.0 o_.017 
1.0 0.053 



l 

·· . . ::-.:·: =========== ==== === ================= 
ORIENTATION 0.19S000Et03 

----------------------------------------------------------------------
F'OSI. CF' .98 CF' MOY CF' F'IC GF' DELTA [I:=· 

1.000 -0.577 -0.666 -1.413 2.450 -2.0 0.059 
10.000 -0.521 -0.780 -1.277 2.450 -4.0 0.012 
2.000 -0.578 -0.666 -1.323 2.290 -2.0 0.038 

11.000 -0.330 -0.048 -0.756 2.290 59.0 0.021 
3.000 -O.S92 -0.657 -1.429 2.416 -1.0 0.024 

12.000 o.490 -0.017 1.184 2.416 -0.303000Et03 Ow27't. 
17.000 -0.495 -0.537 -1.258 2.540 -1.0 0.018 
13.000 -0.508 -0.798 -1.290 2.540 -4.0 0.019 
18.000 -0.81.8 -0.801 -1.983 2.424 1.0 0.029 
14.000 -0.431 -0.140 -1.045 2.424 21.0 0.021 
19.000 ·-0.712 -0. 69t, -1.783 2.509 1 • 0 0+036 
15.000 -0.511 -0.753 -1. 281 2.509 -4.0 0.015 
4?.000 -0.47'3 -0.653 -1.232 2+500 -3.0 0.01:5 
it;. 000 -0.412 -0.178 -1.031 2.500 14.0 0.016 
48.000 -0.482 -0.654 -1.193 2.478 -3.0 '' r,-z -, v • "' ... , .... 1 

52.000 -0.692 -0.509 -1. 7l.4 2.478 4.0 0. Oid 
4Sl,000 -0.365 -0.599 -0.931 2.552 -4.0 0.00/' 
53.000 -0.359 -0.54A -0.917 2. =i52 -4.0 0.010 
34.000 -0.491 0.601 -1.171 2.385 __ -2.0 0.016 
54.000 -1.376 -1.484 -·3.280 2.385 -l.. 0 0.037 

.. .... . ··- . 35.000 -0.515 -0.370 -1.221 2.370 4.0 0.035 
36.000 -0.525 -0.797 -1.243 2.370 -4.0 0.016 
2f.>,OOO -0.552 -0.702 -1.3t.s 2.478 -3.0 0.030 
40.000 -0.499 -0.600 -1.236 2.478 -2.0 0.063 
27.000 -- 0.582 -0.701 -1. 385 2.380 -2.0 t).0 7 ~) 

41.0GO -- 0 t ::.; 2 8 -o~~:j73 -1.2:57 -·~· ·7 ·=- (' 4.+~1· .~,..1 --1 • •) 0 T ·~') :_"5 (: 

28.000 -0.536 -0.679 -1.335 2.489 -3.0 0.(!24 
42.000 -0.589 -0.484 -1.465 2.489 3.0 0.041 
29.000 -0.589 -0.663 -1.436 2.438 -2.0 0.031 
43.000 -0.612 -0.517 -1.493 ~.438 2.0 ·'J.029 
30.000 -0.683 -0.672 -1.569 2.296 1 t 0 o.03a 
44.000 -0.718 -0.538 -1.649 2.296 4 • (i 0 £ C1 :.~ 7 

31.000 -0.583 -0.680 -1.452 2.488 -2.0 ·~:·. 025 
'~:: '00 0 --C•.791 --•'.' ,, 51 l --1 ; C},~:-8 :? • . ~,8B 3. ·'.:• t::.· ., ·~· '~ :· 

:·~2. 000 -0.57'6 -0.662 -1.416 ,.) ~-.•-.1 -· ::: • 0 0.014 

l 
..:... t .... , I J -

4 6.000 -0.936 -0.704 -2.226 ?.::~77 4.0 r• . o4:. 
57.000 -0.481 -·O, 746 -1.243 2.584 -4.0 0-017 
59.00 0 ·- 0 t 5? t.. ·-O"~j~.~2 - ] • 4 :::::=.: 7 ,. 58 -~t l . · ~_! ··~ · . ~~' 4 ~ ·· 

5B.OOO -0.734 -·O. 787 -1.784 2.430 -1.0 i).O:~: ? 

60.000 -0.811 -0.652 -1.970 2.430 3.0 0.045 
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I =================================== 
ORIENTATION 0.225000Et03 

----------------------------------------------------------------------
·f'O SI • Cf' .98 Cf' MOY Cf' f'IC Gf' UELTA [I F' 

1.000 -0.634 -0.944 -1. 539 2.429 - 4.0 0.01 7 
1. 0. 000 -0.851 -l . • 213 -2.066 2. 4'.'.9 - 3 .. 0 0 , 02 3 
2.000 -0.588 -0.954 -1.414 2.404 -4.0 0.022 

11.000 -0.757 -0.090 -1.820 2.404 74.0 O+lC1:!:.· 
3.000 -0.593 -0.925 -1.404 2.366 - 4.0 0.021 

12.000 -0. 193 -0.050 -0.457 2.366 2 9.0 0. 00 "? 
17.000 - 0.248 -0.347 -0.651 2.620 -3.0 0.005 
:I. 3. 000 -0.765 -1.197 -2.005 2.620 -4.0 0.020 
18.000 0.450 0.274 1.039 2.310 7.0 0.015 
14.000 -0.498 -0.269 -1.150 2.310 9.0 0.034 
17'. 000 0.407 0.182 0.981 2.411 13 . 0 0.027 
15.000 -0.766 -1.084 -1.847 2.411 -3.0 0.024 
47.000 -0.590 -0.946 -1.401 2.376 -4.0 0.011 
16.000 -1.209 -0.275 -2.872 2.376 35.0 0.047 
"' ,.., ,., ' · ,.. 

.. , L.,i + '.,._} 'J 'J ·- 0. 548 -0.911 -1. 330 2+42b -4.0 0+011 
52.000 0.368 0.299 0.092 2.426 3.0 0. 02~; 
49.000 -0.446 -0.867 -1.169 2.618 -5.0 0.007 
53.000 - 0.323 -0.516 -0.847 2.618 -4.0 0.011 
34.000 -0.772 -1.019 -1. 936 2.508 -3.0 0.070 
54.000 0.641 0.587 1.607 2.508 1. 0 0.035 
35.000 -0.513 -0.440 -1. 251 2.440 2.0 0.020 
36.000 -0.751 -1.104 -1.833 2.440 -4.0 0.025 
26.00 0 - 0.669 -1. 004 -1.561 2.334 -4.0 0.010 
40.000 -0.344 -0.470 -0.802 2. ~'>34 -3.0 0.012 
27.000 -0.643 -0.985 -1.488 2.315 -4.0 0 • 0 1 S' 
41. 000 -0.269 -0.269 -0.623 2.315 -1.0 o.oos 
28.000 -0.677 -0.965 -1. 545 2.202 -3.0 0.000 
42.000 -0.238 -0.116 -0.543 2.2s2 :l. l.. 0 0.013 
29.000 -0.537 -0.978 -1.474 2.743 -5.0 0.016 
43.0 00 -0. 173 -0.041 -0.475 2.743 33.0 o. oos· 
30.000 -0.612 -0.967 -1. 571 2.575 -4.0 0.029 
44. 0 00 0.529 0.023 1.362 2+575 0.217000E+03 0.343 
31..000 -0.586 -0.956 -1.480 2+524 -4.0 0.016 
45.000 0.401 0.127 1.012 2.524 22.0 0.046 
32.000 -0.548 -0.940 -1.381 2.521 -5.0 0.014 
46.000 0.411 0.227 1.037 2.521 9.0 0.020 
57.000 -0.801 -1.135 -1.926 2+404 -3.0 0.025 
59.000 -0.568 -0.5:55 -1.366 2.404 1.0 0.015 
58.000 -1.055 -1.240 -2.688 2.549 -2.0 0.030 

I 60.000 -0.647 -0.074 -1.650 2.549 78.0 0.078 
l 

! 
L~ 



r-

! 

r ----------------------------------------------------------------------
ORIENTATION 0.270000Et03 

r . =================================== 
f'OS I. CF' .98 CF' MOY CF' f'IC GP [IELTA DP 

1.000 -0.614 -0.613 - 1 r.:: :-: 
Jr. • ..J - ·- , 

..... "" r-. c-
- •.at G..J l. 0 0.025 

r~ 10.000 -1.062 -1.274 -2.640 2.485 -2.0 0.028 
2.000 -0.732 -1. 022 -1. 862 2.543 -3.0 0.017 

11.000 -1.099 -1.305 -2.794 2.543 -2.0 0.040 

1 · 
7. ,., r. ,.., -0.875 -0.953 -2. 00/' r:- ""')O~ -l '0 0.041 ,.J • \,." .... "' ..:.. ,_.;.., I W 

12.000 -0.986 -1.303 -2.262 2.293 -3.0 0.021 
1.7.000 0.515 0.3~~1 1.228 2.384 7.0 0.021 

I 
13.000 -1.014 -1.297 -2.417 2+384 -3.0 0.025 
18.000 0.667 0.705 1. ::i81 2 t 37]. -1 • 0 0 • 0 1 I' 
14.000 -0.599 -0.462 -1. 420 2.371 3.0 0.034 
19.000 o.668 o.s12 1.491 2.233 2.0 0.026 
15.000 -0.556 -0.480 -1. 241 2.233 2.0 0.017 
47.000 -0.782 -1.. 002 -1. '890 2 ~ 4 :I.~, -··-:: ,-., 0.019 ·-·' . 
16.000 -1.270 - l.. 37 3 ·-3. Ob9 2.41&. ·-1 • 0 0+047 
48.000 -0.613 -0.642 -1.403 2.289 -1.0 0.032 
52.000 0.750 0.809 1.718 2.289 -1.0 0.034 
49.000 -0.625 -1.053 -1.600 2.560 -5.0 0.029 
53.000 0.367 0.239 0.940 2.560 6.0 0.009 
34.000 -1.060 -1.125 -2.662 2.511. -1 . • 0 0.035 
54.000 0.633 o.538 1.590 2+511 2.0 0.033 
35.000 -0.526 -0.454 -1.257 2. 39:1. 2.0 0.033 

l 36.000 -0.550 -0 t L188 -1.315 2. 351 1 2.0 0.025 
26.000 -0.691 -0.641 -1. 588 2.298 LO 0.030 
40.000 o.551 0.242 1.267 2.298 l3.0 0.022 

I 
27.000 -0.681 -0.670 -1.592 2.337 l.. 0 0.023 
41..000 0.687 0.446 1. t.06 2.337 6 . 0 0.019 
28.000 - 0.680 -0.717 -1.607 2 .. 36:?:. -1,. 0 0.025 
42.000 o.719 0.639 1.699 2. 3t.3 2.0 0.018 
29.000 -0.657 -0.762 -1. 680 2.559 -2.0 0.019 
43.000 0.664 0.686 1.700 2.539 -1.0 0.023 
30.000 -0.749 -0.848 -1.796 2.397 -2.0 0.012 
44.000 0.797 0.708 1.?'11 2.397 2.0 0.043 
31.000 -0.763 -0.902 -1. 855 2.431 -2.0 0.052 
45.000 0.772 0.767 1.877 2.4~1 1.0 0.025 
32.000 -0.882 -0.977 -2.087 2.366 -1.0 o.036 
46.000 o.1a1 0.758 1.848 2.366 1.0 0.021 
57.000 -0.779 -0.910 -1. 830 2.349 -2.0 0.023 
59.000 -0.8:55 -0.911 -2.009 2.349 -1.0 0.024 
58.000 -1.460 -1.433 -3.353 2.297 1.0 0.077 
60.000 -1.462 -1.419 -3.3:58 2.297 1 +"0 0+071 I 

~ 



====== == == ====== ===== ==== ======== == 
ORIENTATION 0.31SOOOE+03 

=================================== 
F'OSI. CF' .98 CF' MOY CF' F'IC GP DELTA Dr· 

1.000 0.439 o.329 1.064 2.421 4.0 0. 016 
:1.0.000 -0"7:1.7 -0.102 -1.737 .-~ .. l "') ·: 

~- ... , ,,.._ ... ,:; l • C• 0 ~ 050 

2.000 o.543 o.509 1.274 2+348 1 t 0 0.016 
11.000 -0.890 -1.269 -2.090 2+348 - ,~.,.I..} 0. C·l 7 
3.000 0.493 0.460 1+157 2.347 1. ':: O.Ol8 

:l:.·'..()00 -0.8t1 7 -1.241 -2.036 2.347 - •1 .,,. '-.} Co • (i 1 4 
17.000 0.610 0.297 1.426 2.337 11. 0 0.028 
13.000 -0.180 -0.024 -0.421 ...., -.. "7 7 

...:.. + '·'"-' ·' b?,O 0.013 
l.8.000 0.360 0. 133 0+860 2.392 l. 7 • 0 0.034 
14.000 -0.729 -1.112 -1.744 2.392 -4.0 0 ~ 025 

19.000 0.274 0.095 o.709 2+586 20.0 0.020 
15.000 -0.415 -0.250 -1+072 2.586 7.0 0.021 
47.000 0.543 0.530 1.305 2+403 1 • 0 0.01:~ 
1.6 ,0.r;·r::· -0.751 -1 . 230 ~i.805 2 ... :;03 -· .. ~ .. ("; 0. 0 :t oJ 
.. :J.E:. o i:-; o 0. 41.1 0 . :~4 7 (i < '7'24 2.243 :2. 0 0. C: 1 t.~ 
52.000 0.347 0.240 o.779 2. 24~) 5.0 0.014 
49.000 0.577 0.763 1+439 2.494 -3.0 O.Ol.2 
53.000 o.619 0.477 1.544 2.494 3.0 0.022 
34.000 -1.068 -0.124 -2.580 2.416 76.0 0.051 
54.000 -0.282 -o.2a.s -0.681 2.416 -1. 0 0.008 
35.000 -0.623 -1+048 -1+ 599 2+566 -5.0 0.012 
36.000 -0.488 -0.500 -1..252 2. 5t.i.~, -1 . • 0 o.037 
26.000 0.438 0.377 1. 117 2.549 2.0 0. Q21. 
40.000 0.595 0.338 1+518 2.~.'.149 s.o 0.018 
27.000 0.473 0.386 1+106 2. 3.t\ 1 3+0 0.018 
41. 000 o.597 0.386 1+399 2.341 6.0 0.019 
2B.OOO 0.538 0.395 1.235 2.294 4.0 0.020 
42.000 0.557 0.395 1.277 2+294 5.0 0.043 
29.000 0. 47'7 0.409 1.128 2.269 3.0 0.012 
43.000 0.551 0.374 1+251 2.269 5.0 0.025 
30.000 0.533 0.441 1.288 2.418 3.0 0+027 
44.000 0.503 0.338 1+216 2.418 5.0 0.024 
31+ 000 O.Sl3 0.483 1+240 2+417 l.O 0.019 
45.000 0.420 0.278 1.016 2+417 6.0 0.025 
32.000 0.561 0.507 1.324 2.359 2.0 0.022 
46.000 0.433 0.195 1.022 2.359 13.0 0.027 
57.000 -0.567 -0.547 -1.318 2+323 1.+ 0 0.022 
59.000 -0.783 -1.130 -1.819 2.323 -4.0 0.012 
58.000 0.321 0.045 0.787 2.452 62.0 0. O·l 4 
60.000 -0.962 -1.280 -2.359 2.452 -3.0 0.033 



I 

=~====== =============== = ====== = === = 

ORIENTATION 0.345000Et03 
== = =======~== ================== ==== 

POSI, 

1..000 
10.000 

2.000 
11+ 000 
3.000 

12.000 
17.000 
13.000 
18.000 
14.000 
:1.9.000 
1. '.';.i. 000 
47.000 
16.000 
48.000 
52.000 
49.000 
53.0C1 0 
34.000 
54.000 
35.000 
36.0"JO 
26+000 
4C1 -: oc;io 
2 :? + 1,; (.J ·~.J 

41.000 
28.000 
42.000 
2'7'+000 
43.000 
30.000 
44.000 
31.,cr:_;.) 
45.000 
32.000 
46.000 
~:~·7 '"000 
59.000 
58.000 
60.000 

CF' , 98 

0.664 
0.660 
0.657 

-0.544 
0.635 

-C1 .543 
-1.0l.9 
0.281 

-0.834 
·-0.544 
-0' .~.::; .~. 

-0.416 
0.777 

-·u.t.11 
0.6B3 

-·o. 432 
o.~.~73 

-· 1 ~c:· ...... , 
.J. +I • ..J,;.. 

-··0T427 
--CJ.351 
-0. 5t.6 
-·(} .. t..42 

e: •. ~,~ .. 7 
--CJ.89 1. 

0 ~ 7 :·5·?·· 
-1.063 

0.717 
--1.078 

0 ,. 78'.) 
-1.142 

0. 7Ml 
-1. 05 l. 

.-. -, -r·, n 
/ .-. .-. 

-1.0C19 
0 f- 74l.i 

-·O. '7'37 
$-I~) + .-:, 1. () 
-0.6/'7 
-O.?t0 8 
-0.693 

CF· MOY 

0.633 
0. 011 
0.691 

-0.797 
0.598 

-0.770 
-l..097 
0.046 

-0.790 
-0.838 
·-0.741. 
-0.140 

0.817 
-·0.819 

o.790 
-0.423 

0.468 
-2.043 
-0.032 
-0.483 
-0.837 
-0.381 

o.715 
-· :1.. 2 8!:. 

0 + "? :· :3 
-· 1. 286 

0+723 
-1.221 

0.7:j6 
-1.230 

0.743 
-1.103 

0 .. ...,:t -t 
-1.001 

0. 77 !:,. 
-0.881. 
·- (' .. ~~=.; 'i ., 

-0.824 
-0.642 
-0.857 

CF' F'IC 

1. 581 
1+570 
1+723 

-1. 425 
1+567 

-1.338 
-2.303 

o.636 
-2.040 
-1.332 
-1.703 
-1.081 

1.797 
-1.414 

1.665 
-1.052 

1.26t1 

-4.238 
-1.056 
-0.868 
-1.296 
-·1. 470 

1.71.8 
-2~?7'5 

l . ·7 :1 '7' 
-2.472 

1.655 
-2.487 

1.7b9 
-2.574 

1.847 
-2.553 

1 ·=-··-:.·•· 
.I ,. '.' .' °7 

-·2. 404 
l . "S';:; 

-2.255 
·- ~ - 3 'is 
-1.::;50 
-1.858 
-1.t..77 

GF' DELTA [Ip 

2+381 1.0 0+027 
2.381 0.583000Et03 
2.620 -1.0 
2.620 -4.0 
2+465 1.0 
2+465 -3.0 
2.261 -1.0 
2.261 52.0 
2.447 1.0 
2+447 -4.0 
2.596 -2~0 

2.596 20.0 
2.312 -1.0 
2+312 -3.0 
2.433 -2.0 
2.433 1.0 
2+419 2.0 
2+41.<? -2.0 

0.029 
0+025 
0.050 
0.033 
0.029 
0.015 
0.021 
0.012 
0.019 
0.036 
0.014 
0.023 
0.019 
0.013 
0.019 
0.047' 

2.474 
2.474 
2+289 
2.289 
2.576 

0.125000Et03 

2.~~}76 
, ... , ""Z' -:· '
.:.... ....... •A..\.J 

2.326 
2.308 
2.308 
2.255 
r"\ ,., C' C" 
..:.· .• ..:.. ~..J 

2.4?8 
2+428 
'") '7•:>7 ,,,., .. · ... • ~ .. · ~ ... 
2.383 
2.406 
2.406 
~·. 2·ro 
2.290 
2 • .£!.j8 
2+418 

-3.0 0.015 
-4.0 0.011 
7.0 0.030 

-1.0 0.016 
-4.0 

l • ::J 
-2.0 
-1.0 
-2.0 

1 • (i 
-1.0 

1.0 
-1.0 

l .. () 
l.O 

-l.. 0 
1.0 
l .. 0 

-2.0 
2.0 

-2.0 

(),007 
O+(i~.6 

0.026 
0.031 
0.060 
0.038 
0.038 
0.02~.i 

0.022 
0 . 1~:· 7 -~; 

o • .:):~6 
0. o:.:·A 
0.037 
~) + 0 1 ::~ 
0.029 
0.026 
0.020 
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s+nJq s+o+1nsE;u sap xnoa1qo l 
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cl:J 1e b:J uo1ssaid ep s1ua1~JJJaO:J .. ~ 
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d7 

COEFFICIENTS DE PRESSION COEFFICIENTS 

DE FORCE 
I 
I 

cqe C*qe cl c2 c3 

surf ace surf ace de 
reference = surface d'application localisee surf ace exposee l iHJ vent 

~2 cp A 0 c D E F G H m n 0 bxh lxh lxb 
I\ c 

l 
8 b 

_l 
.-, , 
1: E G 

' 

F H 

'bm 
~ o• A 

ou 0,56 -0,84 -0,'34 -0,94 o.~'3 o,1q -0,68 -0,58 0,5<3 -0,'.l.b -0,8l 

15° o,s+ -0, ':fO -0.11 -0,80 0,$5 0,'38 -0,6$ -0,59 0,61 o,~":f -0,81-
0 

45° 0,36 -0,66 0,:28 -o,s' 0,31 zo,,o -0,5~ -0,59 D,'13 0,5~ -0,S:J 

90" -0,56 -Oi56' 0,Sl -0,::21 -0, 1'' -o,::i1 -0.~1 -0,11 -0,1-6 -0,11 0,4'3 

180') 

Tabelle 4.6.11 

h : b : I = 1.96 : 2 : 1 
- Coefficient c =O c = -1.5~ qe de frottement t 

Toiture a 50° 
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ijj -( 

COEFFICIENTS DE PRESSION COEFFICIENTS 

DE FORCE 

~3 

·V~T 
~ -L l 
-

cpe C*pe cl c2 c3 

surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 
au vPnt 

~2 cp A [l c D E F G H m n 0 bxh lxh lxb 
n. c 
,-
/ 
/ 
/ E G 
~ 

F H 

l 
B b 

_l ~~ 
oo o.so -0,6'3 -\,00 -\ 100 0,3{, 0,3b -0,+6 ~0.1~ o.~5 -005 -o,<JG '1, 'lb -o,cx= D,33 , 

15° 0,48 -0,61 -o,+~ -0,84 0.41 0,'l1 -0.14 -0,b<J 0,$1 0,21 1,04 I ti<:} 0,30 D,5~ 
0 

45° O,l6 -0,f,5 o,u -O,b3 O,ll !.0,03 -O,S1 -0,81 O, 4' ~ 0,412 -1, 0'1 1,04 ·D,81 0,9~ 

90" -0,51 -0,51 0,60 -0.3\ -0,"tf -0,:5 -0,18 -o,:is i.Q~9 _,I \J 0,18 -0,0S 0,81 0,i-4 

Tabelle 4.6.11 180° 

h : b : I = 1.96 : 2 : 1 

Toiture a 50° 

- Coefficient c =O c = - 1,41-pe de frottement t 
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=================================== 
ORIENTATION o.o 

=================================== 
POSI. CP .98 CF' MOY CP f'IC GF' DELTA DF' 

1.000 0.573 0.545 1. 331 2.322 1.0 0.023 

1 · 
10.000 -0.256 -0.045 -0.594 2.322 48.0 0.024 

2.000 0.559 o.506 1.275 2.283 -2. 0 0+030 
11.000 -0.684 -0.798 -1. 562 2.283 -2.0 0.015 

r· 3.000 0.491 0.436 1.110 2.258 2.0 0.020 
12.000 -0.718 -0.753 -1.621 2.258 -1.0 0.044 
17.000 -0.868 -0.959 -1.929 2.221 -1.0 0.039 
13.000 0.507 0.325 1.125 2.221 6.0 0.067 
18.000 -0.989 -0.996 -2.106 2 .132 -1.0 0.047 
14.000 -0.604 -0.719 -1.288 2.132 -2.0 0.034 
19.000 -0.993 -0.961 -2.166 2.181 1.0 0.025 
15.000 0.463 0.394 1.010 2.181 2.0 0.019 
47.000 0.711 0.637 1.524 2.144 2.0 0.029 
16.000 1.388 2.748 2.974 2.144 ·-5. 0 0.036 
48.000 0.606 0.721 1.343 2.217 -2.0 0.009 
52.00Q -0.739 -1. 065 -1.638 2.217 -4.0 0.013 
49.000 -0.298 -0.180 -0.648 2.175 7.0 0.009 
53.000 -0.982 -1.098 -2.136 2.175 -2.0 0.031 
34.000 1.328 ~, -, I. -,. 

• '- t I U l 2.820 2 + 123 -6.0 0.002 
54.000 .. 0. 796 ·- 1"\ 0 ~ :_ 

',J t ._, ••• • . .J ·-:. 6'7'0 2.123 -1. 0 0.030 
35.000 -0.750 -0.810 --1.692 2.257 -1.0 0.035 
36.000 o. 5:-.:;9 0.489 1.261 2.237 2.0 0.033 
26.000 0.622 0.625 1.414 2.274 -1.0 o.oos 
40.000 -1.009 -0.992 -2.294 2.274 1.0 0.063 
27.000 o.723 0.615 1.551 2 .145 2.0 0.024 
41.000 -1.040 -0.966 -2.231 2 .145 1 • 0 0.044 
28.000 0.669 0. 6l.3 1.545 2.309 1.0 0.023 
42.000 -0.947 -0.990 -2.187 2.309 -1.0 0.021 
29.000 0.651 0.613 1. 454 2.235 1. 0 0. 042\ 
43.000 -1.0?.3 -0~ '798 -2.286 ""' "')""?--

... ~ 6 , _ ._,""' 1 • () 0. 03'.::' 
30.000 0.643 o.595 1.452 2.258 1.0 0.020 
44.000 -0.900 -0.981 -2.032 2.258 -1.0 0.029 
31.000 0.660 o.572 1.433 2.171 2.0 0.023 
45.000 -1.103 -1.028 -2.394 2.171 1. 0 0.046 
32.000 0.609 0.552 1.404 2.307 2.0 0.024 
46.000 -1.019 ·-1.020 -2.352 2.307 -1.0 0.067 
57.000 0.591 0.444 1.266 2.141 4+0 0.022 
59+000 -1+ 084 -0.833 -2.322 2.141 4.0 0.100 
58.000 -0.493 -0.210 -1.139 2.308 14.0 0.024 
60.000 -1.196 -0.861 -· 2. 7 c.o 2.30B 4.0 C.056 



----------------------------------------------------------------------
ORIENTATION 15.0 

----------------------------------------------------------------------
F'OSI. CF' .98 CF' HOY CP F'IC GF' DELTA [IF' 

r· 1.000 o.500 0.491 1.217 2.434 1.0 0.009 
10.000 -0.260 -0.169 -0.632 2.434 6.0 0 • 0 1 t. 

r~ 
2.000 0.456 o.374 1.005 2.206 3.0 0.009 

11.000 -0.721 -0.763 -1.591 2.206 -1.0 0.064 
3.000 0.410 0.331 o.952 2.324 3.0 0.026 

12.000 -0.596 -0.776 -1.384 2.324 -3.0 0.083 
17.000 -0.683 -0.811 -1.578 2.310 -2.0 0.035 
13.000 0.327 0.229 o.756 2+310 s.o 0.014 
18.000 -0.759 -0.840 -1.722 2.268 -1.0 0.043 
14.000 -0.539 -0.757 -1.223 2.268 -3.0 0.026 
19.000 -0.918 -0.831 -2.098 2.286 2.0 0.042 
15.000 0.409 0.289 o.934 2.286 5.0 0.016 
47.000 ~ 0.563 0.496 1.309 2 .. 324 2.0 0.02~5 

16.000 1.410 2.830 3.277 2.324 -6.0 0. u. 6 
48.000 0.538 0.666 1.231 2.290 -2.0 0.020 
52.000 -0.605 -0.837 -1.386 2.290 -3.0 0.018 
49.000 -0.345 -0.333 -0.756 2.190 1.0 0.013 
53.000 -0.727 -0.794 -1.592 2+190 -1.0 0.020 
34.000 1.188 2.840 2.904 2+445 -6.0 0.003 
54.000 -0.724 -0.91l. -1.7e_,9 2+·4 ,~5 -3 . 0 C• i 037 
35.000 -0.744 -0.795 -1.642 2.205 ·- ~ .. (; :.~! .. 0 ~~ J. 
36.000 o.55o 0.414 1.213 r') "") ... 1:..-....... _ •.J d 4.0 0.025 
26.000 0.579 o.538 1.328 2.292 1. 0 0.021 
40.000 -0.792 -0.819 -1.816 2.292 -1.0 0.067 
27.000 o.584 o.547 1.372 2.347 1. 0 0.023 
41.000 -0.671 -0.806 -1.576 2.347 -2.0 0.034 
28.000 0.616 0.547 1.411 2+292 2.0 0.043 
42.000 -0.753 -0.767 -1.725 2.292 -1. 0 0. 04 8 . 
29.000 o.549 o.517 1.278 2.330 1.0 0.027 
43.000 -0.727 -0.826 -1.695 2+330 -2.0 o.035 
30.000 0.608 o.so6 1.300 2 .138 3.0 0.027 
44.000 -0.815 -0.Sl.3 -1.742 2 .138 1.0 0.042 
31.000 o.547 0.470 1.210 2.213 2.0 0. O:? 1 
45.000 -0.789 -0.91.9 -1.747 2.213 -1.0 0.031 
32.000 0.493 0.428 1.129 2.292 2.0 0.028 
46.000 -0.797 -0.839 -1.827 2. 29:: -1. 0 0.03'7 
57.000 o.515 o.353 1.156 2+245 5.0 0.026 
59.000 -0.771 -0.851 -1.731 2.245 -1.0 0.042-"' 
58.000 -0.415 -0.311 -0. 9e..6 "') "7 "') '· ..;..•v-.a.·~<:1 4.0 0.017 
60.000 -0.968 -0.913 -2.252 2.326 1. 0 c~.o7n-

; 

I 

l~ 

l~ 



I =================================== 

r. ORIENTATION 45.0 
------------------ ----------- -------------------- ---------------------

f'OSI. Cf' .98 Cf' MOY CF' f'IC Gf' IlELTA IIP _"'.., 
.:~ ; 
, .. I 

[ l 1.000 o.25e 0.198 0.624 2.420 4.0 0.021 
t9 .. ooo -0.307 -0.353 -0.743 2.420 -2.0 0.016 
2.000 0.197 0:058 0.487 2.475 24.0 0.017 

11.000 -0.622 -0.841 -1.540 2.475 -3.0 0.029 
3.000 0.224 0.056 0.505 2.249 30.0 0.012 

12.000 -0.591 -0.762 -1.329 2.249 -3.0 0.017 
17.000 -0.514 -0.560 -1.096 2.134 -1.0 0.014 
13.000 -0.215 -0.077 -0.458 2.134 19.0 0.021 
ie.ooo -0.585 ··O. 660 -1.395 2.384 -2.0 0.019 
14.000 -0.598 -0.795 -1.425 2.384 -3.0 0.034 

I .; 19.000 -0.642 -0.622 -1.421 2.213 1. O· 0.047 
15.000 0.199 0.038 0.441 2.2l3 43.0 0.013 

~;~ 
47.000 0.204 0.132 0.615 2.167 12.0 0.019 
16.000 1. 4 4 4 2.922 3.129 2. 1l)7 -6.0 0.060 
48.000 o.31.7 0.289 0.668 2.106 1.0 0.013 
52.000 -0.492 -0.565 -1.036 2 .106 -2.0 0.031 
49.000 -0.344 -0.537 -0.818 2.376 -4.0 o.ooe 
53.000 -0.486 -0.619 -1. 155 2.376 -3.0 0.016 
34.000 1.298 2.876 2.926 2.255 -6.0 0.002 
54.000 -0.795 -0.737 -1.791 2.255 1.0 0.073 
35.000 -O.t.-09 -0.828 --1.41.5 2.324 -3.0 0.022 
36.000 0.330 0.079 o.7e_,7 2.324 32.0 0.036 
26.000 o.331 0 • 2 1 () 0.758 2.292 6.0 0.022 . 
40.000 -0.580 -0.585 -1+ 330 2.29~ -1.0 0.042 

"l 
27.000 0.317 0.212 0.755 2.380 5.0 0.022 
41.000 -0.338 -0.527 -1+281 2.380 1.0 0.020 
28.000 o.333 0.206 0.778 2.339 7.0 0.012 
42.000 -0.482 -0.602 -1.127 2.339 -2.0 0.017 
29.000 0.309 0 .186 0.703 2.277 7.0 ~.019 
43.000 -0.533 -0.585 -1.214 2.277 -1.0 0.036 
30.000 o.347 0. 16S' 0.786 2.264 11.0 0.023 
44.000 -0 . 5~:;8 -0.61t. -1.2 6 3 2.264 -1.0 0.015 
31.000 0.21'1 0.130 0.637 2.349 11.0 0.022 
45.000 -0.613 -0.615 -1.440 2.349 -1.0 0.057 
32.000 0.293 0. 103 0.71~i 2.442 19.0 0.023 
46.000 -0.700 -0.637 -1.709 2.442 1.0 0.050 
57.000 -0.252 0.010 -o·. 5f.t.. 2.249 -0.262000Et03 0.014 
~9.000 -0.697 -0. 83C. -1. 567 2.249 -2.0 0.038 
58.000 -0.403 -0.453 -0.951 2.359 -2.0 0.016 
60.000 -1.01.5 -l.005 -2.396 ~ "'T~~ ... _ • w ,,J 7 1. 0 0.050 

l 
L 

I 
L 



r 
I =================================== 

ORIENTATION 90.0 
=================================== 

POSI. Cf' .98 Cf' t10Y CF' f'IC 13 f' I•EL TA DP 
_, 

1.000 -0.542 -0.429 -1.238 2.2es 3.0 0.035 
10.000 -0.214 -0.2.,!\ -0.488 2.285 -2.0 0.020 
2.000 -0.313 -0.258 -0.726 2. 32.0 3.0 0.010 

11.000 · -0.200 -0.17S -0.481 2.320 2.0 0.015 

r. 3.000 -0.335 -0.252 -0.739 2.204 4.0 0.021 
12.000 -0.250 -·O. 271 -0.551 2.204 -1.0 0.015 
17.000 -0.288 -0.309 -0.672 2.333 -1.0 o.oos 
13.000 -0.24S -0.260 -0.572 2.333 -1.0 0.013 

r . 10.000 -0.200 -0.308 -0.470 2.347 -4.0 0.009 
14.000 -0.255 -0.192 -0.598 2.347 4.0 0.011 
19.000 -0. 223 . -0.290 -0.524 2.346 -3.0 0.019 
15.000 -0.292 -0.225 -0.685 2.346 3.0 0.020 
47.000 -0.476 -0.268 -1.003 2.107 s.o 0.016 
16.000 1.586 2.827 3.342 2.107 -5.0 0.000 
48.000 -0.441 -0.432 -0.954 2.164 1. 0 0.024 
52·. ooo -0.217 -0.343 -0.469 2.164 -4.0 0.007 
49.000 -0.242 -0.386 . -0.574 2.369 -4.0 0.009 
53 .• 000 -0.217 -0.337 -0.514 2.369 -4.0 0.013 
34.000 1.306 2.777 2.828 2.166 -6.0 0.003 
5~. 000 -0.246 -0.293 -0.533 2.166 -2.0 0.015 
35.000 -0.281 -0.242 -0.606 2 .154 2.0 o.oos 
36.000 -0.356 -0.257 -0.767 2.1.54 4.0 0.015 
26.000 -0.553 -0.466 -1.251 2.262 2. () (\ ,..,., !. 

V I ,; ' \ •• 

40.000 -0~352 -0.3~4 -0.79t, ..., ,..,. l ,..., . .. =~ .. ·C. :~ \: .. ..,;,.. t ..:..\...•.:.. .L ... i....: 

27.000 -0.528 -0.419 -1.161 2.196 3.0 0.03!' 
41.000 -0.363 -0.278 -0.797 2.196 4.0 0.033 
28.000 -0.509 -0.387 -1.216 2.387 4.0 0.024 
42.000 -0.309 -0.313 -0.738 2.387 -1.0 0.053 
29.000 -0.487 -0.355 -1.065 2 .187 4.0 0.024 
4~. 000 -0.338 -0.339 -0.738 2.187 -1. • 0 0.032 
30.000 -0.420 -0.303 -0.953 2. 26·'> 4.0 0.017 
44.000 -0.336 -0.266 -0.762 2. ?ti.'", 3.0 0.075 
31. 000 -0.440 -0.284 -0.988 2.244 .-s.o 0.019 
45.000 -0.241 -0.315 -0.540 2.244 -3.0 0.009 
32.000 -0.376 -0.257 -0.843 2.243 5.0 0.019 
46.000 -0.249 -0.287 -0.558 2.243 -2.0 0.038 
57.000 -0.387 -0.248 -0.874 2.256 6.0 0.023 
59.000 -0.312 -0.256 -0.703 2. 2~ .. -s 3.0 0.017 
58.000 -0.332 -0.292 -0.68~ 2.074 2.0 0.016 

; 60.000 -0.334 -0.325 -0.692 2.074 1.0 () • 0 1 9 

il 
I 

I 
l 
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I 
=================================== 

ORIENTATION 0.135000E+03 
=====================;============= 

POSI. CP .98 Cf' MOY CF' f' IC Gf' IIELTA IlF' 

c 1.000 -0.556 -0.761 -1.224 2.201 -3.0 0.023 
-:~;:'~ lQ.000 -0. 4_1,2 _ _ -Q.. 7~3- -1.348 2.201 -3.0 0.023 

(" '. 2.000 -0.541 -0.758 -1.203 2.223 -3.0 0.012 
11 ;ooo :-0.336 -0.216 -0.747 2.223 6.0 0.045 

3.000 -0.551 -0.699 -1.213 2.200 -3.0 0.015 
12.000 -0.181 -0.070 -0.399 2.200 16.0 0.021 

r ~; 17.000 -0.915 -0.672 -1.865 2.038 . 4.0 0.049 
13.000 -0.649 -0.857 -1.323 2.038 -3.0 0.020 
18.000 -0.712 -0.605 -1.508 2.117 2.0 0.037 
14.000 -0.236 -0.000 -0.500 2.117 0.272000Et03 0.014 
19.000 -0.691 -0.587 -1.546 2.236 2.0 0.064 
15.000 -0.538 -0.773 -1. 203 2.236 -4.0 0.021 
47.000 -0.536 -0.728 -1.130 2.107 -3.0 0.009 

~ 16.000 1.344 2.703 2.832 2.107 -6.0 0.010 
! 48.000 -0.464 -0.690 -0.997 2.150 -4.0 0.006 -! 

52.000 _-0.438 -0.606 -0.942 2.1so -3.0 0.010 .. 
49.000 -0.541 -0.833 -1.197 2.212 -4.0 0.011 
53.000 -0.862 -0.686 -1.907 2.212 3.0 0.044 
34.000 1.263 2.691 2.747 2.175 -6.0 0.002 
54.000 -0.503 -0.540 -1. 094 2.175 -1.0 0.054 
35.000 0.202 o.oso 0.616 2 .183 26.0 0.025 
36.000 -0.679 -0.791 -1.483 2.183 -2.0 0.105 
26.000 -0.593 -0.779 -1.292 2 .178 -3.0 0.018 
40.000 -1.032 -0./'05 -2.24'7' 2. 1. 78 5.0 0.080 
27.000 -0.564 -0.776 -1.251 2.218 -3.0 0.021 
41. 000 -0.964 -0.697 -2.139 2+218 4.0 0.154 

"""' 28.000 -0.582 -0.765 -1. 265 2.174 -3.0 0.012 
42.000 -0.889 -0.711 -1. 934 2.174 3.0 0.070 
29.000 -0.585 -0.751 -1. 236 2.114 -3.0 0.025 
43.000 -0.770 -0.641 -1.627 2.114 3.0 0.070 
30.000 -0.556 -0.768 -1. 197 2 .154 -3.0 0.009 
44.000 -0.876 -0.727 -1.887 2. ]. 54 3.0 0.075 
31. 000 -0. 59~i -0.752 -1.245 2.094 -3.0 0.023 
45.000 -0.857 -0.699 -1.795 2.094 3.0 0.054 
32.000 -0.557 -0.764 -1. 290 2.316 -3.0 0.022 
46.000 -0.677 -0.614 -1.567 2.316 2.0 0.042 
57.000 -0.579 -0.798 -1.322 2.201 -3.0 0.030 
59.000 0.322 -0.065 0.735 2.201 -60.0 0.313 
58.000 -0.973 -0.920 -2.002 2.058 1.0 0.052 
60.000 -0.465 -0.470 -0.956 2.058 -1.0 0.073 

l 



=================================== 

I 
ORIENTATION 0.165000E+03 

=================================== 
POSI. CF' .98 CF' MOY CF' PIC GP IrELTA [l :=-

r·. 1.000 -0.617 -0.650 -1.416 2.295 -1. 0 0.024 
10.000 -0.769 -o. 7:51 -1.765 2.295 1.0 0.032 
2.000 -0.672 -0.655 -1.547 2.303 1.0 0.066 

11.000 -0.325 -0.162 -0.749 2.303 11.0 0.027 
3.000 -0.615 -0.598 -1.351 2.197 1. 0 0.031. 

12.000 0.393 0.192 0.862 2.197 11.0 0.022 
17.000 -1.171 -0.885 -2.526 2.1sa 4.0 o.04s 
13.000 -0.606 -0.686 -1.307 2.158 -2.0 0.025 
18.000 -0.940 -0.821 -2.107 2.242 2.0 0.002 
14.000 o.443 0.301 0.992 2.242 5.0 0.016 

[ . 19.000 -1.063 -0.841 -2.365 2.225 3.0 0.149 
1.5. 000 -0.570 -0.69:5 -1.269 2.225 -2.0 0.054 
47.000 -0.545 -0.650 -1.-232 2.262 -2.0 0.022 
16.000 1.200 2.022 2.896 2.26?. -6.0 0+003 
48.000 -0.500 -0.621 -1.083 2.132 -2.0 0.013 
52.000 -0.656 -0.770 -1.399 2.132 -2.0 0.048 
49.000 -0.630 -0.851 -1.421 2.255 -3.0 0 • 0 1 t. 
5-3.000 -0.975 -0.881 -2 .198 2.255 2.0 0.059 
34.000 1.231 2.788 2.839 2.307 -6.0 0.002 
54.000 -0.747 -0.807 -1.723 2.307 -1.0 0.058 
35.000 0.542 0.412 1.198 2.210 4.0 0.032 
36.000 -0.799 -0.796 -1.766 2.210 1.0 0.043 
26.000 -0.655 -0.699 -1.464 2.234 -1.0 0. 07 c.. 
40.000 -1.326 -0.925 -2.962 2.234 5.0 (:o. 0 f:..1 
27.000 -0.600 -0.679 -1.394 2.325 _,., ", 

..: .. • l· o .. o::.A 
41.000 -1.060 -0.903 -2.465 2.325 2.0 0.059 
28.000 -0.730 -0.663 -1.505 2.062 2.0 0. 02/' .. 
42.000 -1.190 -0.871 -2.454 2.062 4.0 0.083 
29.000 -0.568 -0.655 -1.291 2.275 -2.0 0.031 
43.000 -0.925 -0.88'2 -2.tOS 2.275 1.0 0. 04°.~; 
30.000 -0.558 -0.646 -1 • 192 2. 136 -2.0 o.Ol.9 
44.000 -1.013 -0.864 -2.164 2. 136 2.0 0.019 
31.000 -0.549 -0.649 -1.269 2.313 -2.0 0.037 
45.000 -0.880 -0.816 -2.03~ 2.313 1.0 0.02~'; 

32.000 -0.556 -0.640 -1.238 "') '")"") (. 
~. 1: .• 1:~ (.,1 -2.0 0.027 

46.000 -0.994 -0.831 -2.212 2.226 2.0 0.142 
57.000 -0.977 -0.827 -2.190 2.241 2.0 0.058 
59.000 0.581 0.418 1.302 2.241 4.0 0.065 
58.000 -1. 091 -0.778 -2.063 1.892 5.0 0.072 
60.000 -0.470 -0.240 -0.889 1.892 10.0 O.OH' 

I 
l. 



=================================== 
ORIENTATION 0.180000E+03 

=================================== 
I f'OSI. Cf' .98 CF' MOY CF' F'IC GP DELTA [IF' 

1.000 -0.552 -0.657 -1.385 2.508 -2.0 0.016 
t9_!_9-Q.9 _____ . -0.655 -0.793 -1.641 2.soa -2.0 0.021 

I 2.000 -0.792 -0.694 -1.818 2.295 2.0 0.042 
-:., ~ 

-:-:--~ 1_1. 000 -0.286 -0.013 -0.657 2.295 0.205000Et03 0.030 
! 3.000 -0.969 -0.695 -2 .195 2.265 4.0 0.067 

I - 1_2. 000 0.445 0.288 1.000 2.265 6.0 0.019 
17.000 -0.793 ··O. 806 -1.897 2.391 -1.0 0.0;34 
1.l..!_000 -0.628 -0.764 -1.501 2.391 -2.0 0.030 

1 ·= 
18.000 -1.034 -1.129 -2.2133 2.207 -1.0 0.036 
!_~_._000 o.576 0.424 1.272 2.207 4.0 0.062 
19.000 -0.916 -1.048 -2.173 2.373 -2.0 0.021 

1 ·: 15.000 -Q_._529 -0.721 -1.255 2.373 -3.0 0.030 
47.000 -0.672 -0.675 -1. 501 2.235 -1.0 0.037 
16.000 1.414 2.848 3.161 2.235 -6.0 0.031 
48.000 -0.450 -0.632 -0.997 2.216 -3.0 0.011 

I .; 52.000 -0.765 -1.060 -1.694 2.216 -3.0 0.025 
: 49.000 -0.555 -0.815 -1.321 2.378 -4.0 0.013 -. 53.000 -0.656 -0.782 -1.560 2.378 -2.0 0.024 

34.000 1.330 2.874 2.935 2.206 -6.0 0.001 
54.000 -1. 04 8 -1.191 -2.313 2.206 -2.0 0.055 
35.000 0.565 o.492 1.319 2.337 2.0 0.015 
36.000 -0.898 -0.767 -2.098 2.337 2.0 0.049 
26.000 -O • .S39 -0.691 -1.443 2.257 -1.0 0.029 
40.000 -0.912 -0.725 -2.057 2.257 3.0 0.035 
27.000 -0.703 -o .. ':..73 -1.507 2.14?. 1. 0 0.025 
41.000 -0,c'7'1 -0 + F:?::;· _,, .... 1 ...., ,.., • 

:'. 1 42 ? , O 0.043 .... . . . · ... \ .. 

28.000 - 0 .. ~. 20 -o.t.~- 4 -1 • 4 /, ::; '") "l L "7 
~ f '...l \I~.> -1. 0- 0.035 

42.000 -0.747 -0.870 -1.766 2.363 -2.0 0.027 
-~ 29.000 -0.662 -0.6~·9 -1.532 2.31.3 1.0 0.076 

I ! 
43.000 -0.784 -0.856 -1.812 2.313 -1.0 0.014 
30.000 -0.764 -0.673 -1.703 2.228 2.0 o.01a 
44.000 -0.897 -0.972 -1.998 2.228 -1.0 o.036 

l . 31.000 -0.803 -0.684 -1.793 2.234 2.0 0.040 
45.000 -0.912 -0.987 -2.038 2.234 -1.0 0.039 
32.000 -0.7t.:.7 -o. t.a:_; -1.743 2.272 2.0 0.025 
46.000 -1.138 ·-1.201. ·-2. 586 2.272 -1. 0 0.053 
57.000 -0.812 -0.811 -2. 124 2.616 1. 0 0.034 
59.000 0.487 0.341 1.274 2.616 5.0 0.024 
58.000 -1.338 -0.828 -2.716 2.031. 7.0 0.075 
60.000 -0.601 -0.184 -1.221 2.031 23.0 0.040 

l. 

L 

LJ' 



r~ ----------------------------------------------------------------------
ORIENTATION 0.195000Et03 

=================================== 

I 
F'OS I. CF' .98 CF' MOY CF' F'IC GF' DELTA [IF' 

1.000 -0.754 -0.691 -1.628 2.159 1. 0 0.029 
10.000 -0.632 -0.799 -1.366 2.159 -3.0 0.018 ,- 2.000 -0.773 -0.683 -1.773 2.293 2.0 0.028 
11.000 0.473 0.271 1.084 2.293 8.0 0.024 .:.· .. 

3.000 -0.683 -0.650 -1.626 2.380 1.0 0.037 
12.000 0.535 0.479 1.273 2.380 2.0 0.015 
17.000 -0.564 -0.510 -1.256 2.227 2.0 0.029 
13.000 -0.643 -0.699 -1.431 2.227 -1.0 0.021 
18.000 -0. 83.4 -0.661 -1.809 2.223 3.0 0.047 
14.000 0.572 0.339 1.272 2.223 7.0 0.032 
19.000 -0.733 -0.613 -1.729 2.359 2.0 0.041 
15.000 -0.561 -0.734 -1.322 2.359 -3.0 0.033 
47.000 -0.602 -0.684 -1.387 2.305 -2.0 0. 085. 
16.000 1.434 3.066 3.306 2.305 -6.0 0.081 
48.000 -0.494 -0.661 -1.080 2 .187 -3.0 0.022 

I 52.000 -0.557 -0.411 -1.210 2.187 4.0 0.041 
49.000 -0.-483 -0.760 -1.099 2.274 -4.0 0.012 

... 53.000 -0.424 -0.554 -0.965 2.274 -3.0 0.012 
34.000 1.341 2.954 3.015 2.247 -e... 0 0.004 

I 54.000 -0.995 · . -0.967 -2.237 2.247 1.0 0.036 
35.000 0.533 0.517 1.219 2.289 1.0 0.014 
36.000 -0.636 -0.820 -1. 455 2.289 -3.0 0.023 

I 26.000 -0.673 -0.718 -1.613 2.397 -1.0 0.03~.; 

40.000 -0.477 -0.535 -1.142 2.397 -2.0 0.034 
27.000 -0.720 -0.707 -1.551 2+155 1.0 0.053 
41..000 -o. 5t.9 -0.490 -1.225 2 .155 2.0 0.032 
28.GOO -~ 0.6~12 -0.701 -1.454 2. z,t)O -1.0 ·~J • G :: :::~ 
42.000 -0.544 -0.444 -1.251 2.300 3.0 o.02t.. 

..... : 29.000 -0.738 -0.693 -1. 686 2+283 1.0 0.023 
43.000 -0.658 -0.501 -1.503 2.283 4.0 o. ot.t 
30.000 -0.747 -0.686 -1.730 2.314 1.0 0.036 
44.000 -0.704 -0.502 -1.629 2+314 s.o 0.040 
31.000 - 0. 6'.'H -0.680 -1.541 2.441 -1.0 0.042 
45.000 -0.650 -0.447 -1.587 2+441 5.0 0.044 
32.000 -0.704 -0.687 -1.681 2.387 1. 0 0.033 
46.000 -0.906 -0.603 -2.163 2.387 6.0 0. 045"' 
57.000 -0. 679 -0.775 -1.543 2. 27::i: -2.0 0.074 
59.000 0.640 0.508 1.455 2.273 3.0 0.051 
58.000 -0.618 -0.792 -1.460 2.363 -3.0 o.01t. 
60.000 0.476 0.000 1.126 2.363 50.0 0.028 

I u 
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ORIENTATION 0.225000Et03 
=================================== 

f'OSI. 

1.000 
10.000 

2.000 
11.000 
3.000 

12.000 
17.000 
13.000 
18.000 
14.000 
19.000 
15.000 
47.000 
16.000 
48.000 
52.000 
49.000 
53.000 
34.000 
54.000 
35.000 
36.000 
26.000 
40.000 
27.000 
41.000 
28.000 
42.000 
29.000 
43.000 
30.000 
44.000 
31.000 
45.000 
32.000 
46.000 
57.000 
59.000 
58.000 
60.000 

CF' • 98 

-0.575 
-0.504 
-0.475 
0.475 

-0.467 
-0.300 
-0.255 
-0.5:43 

0.390 
0.356 
0.364 

-0.557 
-0.504 

1.413 
-0.446 

0.331 
-0.484 
-0.321 

1.337 
0.634 
0.376 

-0.566 
-0.648 
-0.330 
-0.578 
-0.236 
-0.588 
-0.251 
-0.567 
-0.331 
-0.542 

0.356 
-0.500 

0.361 
-0.508 

0.429 
-0.542 

0.450 
-0.707 

0.606 

CF' MO'( 

-0.838 
-0.856 
-0.784 
0.134 

-0.776 
0.043 

-0.256 
-0.814 

0.271 
0.004 
0.207 

-0.830 
-0.777 
3. 011 

-0.790 
0.291 

-0.841 
-0.417 

2.991 
o.607 
0.247 

-0.894 
-0.864 
-0.348 
-0.855 
-0.202 
-0.824 
-0.0t.1 
-0.833 
0.014 

-0.807 
0. 125 

-0.783 
0.195 

-0.774 
0.249 

-0.837' 
0.260 

-0.853 
0.414 

CF' F'IC 

-1.446 
-1.266 
-1.148 

1.147 
-1.165 
-0.747 
-0.592 
-1.259 

0.901 
0.023 
0.823 

-1.258 
-1.120 
3.139 

-1.063 
o.790 

-1.126 
-0.746 

3.053 
1.448 
o.887 

-1.333 
-1.443 
-0.736 
-1. 336 
-0.546 
-1.281 
-0.54f\ 
-1.315 
-0.768 
-1.313 

0.861 
-1. 205 

o.870 
-1. 184 

1.000 
-1.277 

1.059 
-1.605 

1.376 

GP [•EL TA 

2.513 -4.0 
2.513 -5.0 
2.416 -4.0 
2.416 26.0 
2.493 -4.0 
2.493 -so.o 
2.321 -1.0 
2.321 -4.0 
2.309 s.o 
2.309 33.0 
2.260 a.o 
2.260 -4.0 
2.221 -4.0 
2.221 -6.0 
2.387 -s.o 
2.387 2.0 
2.321.i -s.o 
2.326 -3.0 
2.28:~ -6.0 
2.283 1.0 
2.35/; 6.0 
2.356 -4.0 
2.22e -3.o 
2.228 -1.0 
2.311 -4.0 
2.311 2.0 
?.179 -3.0 

DP 

0.020 
0.019 
0.009 
0.033 
0.014 
0.026 
0.007 
0.016 
0.016 
0.110 
0.015 
0.014 
0.007 
0.011 
0.006 
0.020 
o.ou 
o. 011 
0.002 
0.020 
0.021 
o.ooe 
0.028 
0.033 
0.012 
0.013 
0.015 

2.179 32.0 0.044 
2.319 -4.0 0.016 
2.319 -0.245000E+03 
2.421 -4.0 
2.421 19.0 
2.410 -4.0 
2.410 9.0 
2.333 -4.0 
2.333 e.o 
2.355 -4.0 
2.355 s.o 
2.269 -2.0 
2.269 5.0 

0.020 
0.047 
0.012 
0.014 
0.009 
0.017 
0.026 
0.095 
0.034 
0.015 

0.039 



[ • • • • : •" I 
------~----· ~ · - · .. ·-·- .. ----- . ---........--~~--- - .... .. 

ORIENTATION 0.270000f.+03 
=================================== 

POSI. CF' .98 CF' MOY CF' F'IC GF' DELTA [If-' 

I 1.000 -0.548 -0.564 -1.314 2.397 -1.0 0.024 
10.000 -0.769 -1.108 -1.844 2.397 -4.0 0.016 
2.000 -0.732 -0.905 -1.694 2.314 -2.0 0.015 

l .1, •.. ,. ... . 
11.000 -0.797 -1.039 -1.843 2.314 -3.0 0.024 
3.000 -0.822 -0.846 -1.816 2.209 -1.0 0.029 ~ff.:';{\;;~~ 12.000 -0.837 -1.019 -1.849 2.209 -2.0 0.035 

17.000 0.490 0.277 1.117 2.200 a.o 0.038 
13.000 -0.878 -1.057 -2.003 2.200 -2.0 0.034 
18.000 o.596 0.621 1.389 2+331 -1.0 0.025 
14.000 -0.541 -0.506 -1.262 2.331 1.0 0.026 
19.000 0.541 0.520 1.318 2.437 1.0 0.020 
15.000 -0.41.>8 -0.418 -1.140 2.437 2.0 0.031 
47.000 -o. 7~·2 -0.926 -1.705 2.266 -2.0 0.016 

1 · 16.000 1.349 2.857 3.057 2.266 -6.0 0.013 
48.000 -0.497 -0.543 -1.178 2.372 -1.0 0.020 
52.000 o.578 0.697 1.371 2+372 -2.0 0.033 
49.000 -0.701 -0.983 -1. 470 2.098 -3.0 0.022 

. t:·.:~ -: 1 53.000 0.412 0.258 0.864 2.098 6.0 0.014 
~- 34.000 1.289 2.874 2.926 2.270 -6.0 0.001 

54.00-0 o.53'? 0.444 1.224 2.270 3.0 0.015 
35.000 -0.739 -0.810 -1.750 2.306 -1.0 0.013 
36.000 -0.766 -0.885 -1.767 2+306 -2.0 0.023 
26.000 -0.561 -0.592 -1.368 2.436 -1.0 0.027 
40.000 0.432 0.213 1.052 2.436 11.0 0.038 
27.000 -o. 60'.5 -0.6~.4 -1. 408 2.328 -1.0 0.027 
41..000 0. 5~;3 0.416 1.28B 2.328 4.0 0.029 
28. (100 -0 .. 6 / ~. ·-C) . ~.34 - . c: ·} "'? 

~,I .... . .,_, 
,, "')0 L 
~·- .. ..:.. u '-' 1.0 0.019 

4:.000 0. l.13:.i C) .. ~.:,; .. ,, 5 1.4:~~. 2.2E:6 2.0 0.020 
29.00() -0.701 -0. 7 02 -1 .. 540 2 .197 - l.. 0 0.027 

~-.: 'J 
43.000 0.691 0. 5S'3 1. 518 2.197 2.0 0.023 
30.000 -0. l.:0 85 -0.781 -1.614 2+355 -2.0 0.020 
44.000 0. 69:1 o.e.29 1.628 2.335 1.0 0.051 
31.000 -0.71.;4 -0.851. -1.773 2.320 -2.0 0.090 
45.COO O.f, t.. i 0. t..2 l. ~ • 533 2.320 1.0 0.044 
32.000 -0.794 -0~893 -1.794 2.259 -2.0 0.026 
46.000 o.688 o.588 1.554 2.259 2.0 0.024 
57.000 -0.71.:.1 -0, BBB -1.6S'3 ..., ,., ..., "! 

' . .:....:... '"" -2.0 0.018 
~:! 9. 00 0 -· 0.742 ·· ·). :3b0 -1.t.50 -.I ~~7. 

..:. .. ··-.:.. \-·' -2.0 0.010 
58.000 -1 -::.·~ 

... . ·-· \....' • • • J -J.2 ::! 7 -3.061 "') ..., ,. 0 ..... .:.. ""'\..} 1.0 0.063 
60.000 -1.327 -1.191 -2.970 2.238 2.0 0.070 

l 
\.:J 

I , __ 



- ···"• .: ~· .. ;.~:~-~·-":~·:""~·~·~:-:~~·-:-<> .• ·, •. 
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r- =================================== ,• -. - ~ ...... ORIENTATION 0.315000Et03 • -:·.'·! ·:··: • 

=================================== 
POSI. Cf' .98 Cf' MOY Cf' PIC GP ItELTA DP 

1.000 0.409 0.321 0.952 2.326 3.0 0.023 
10.000 0.514 0.417 1.195 2. 3"26 3.0 0.043 
2.000 0.514 . 0.462 1.127 2.193 2.0 0.011 

11. 000 -0.558 -0.847 -1.223 2 .193 -4.0 0.012 
3.000 0.471 0.422 1.076 2.202 2.0 0.016 

12.000 -0.566 -0.847 -1.292 2.202 -4.0 0.013 
17.000 0.555 0.183 1.188 2.142 21.0 0.032 
13.000 0.385 0.254 0.025 2.142 6.0 0.010 
18.000 0.302 0.100 0.665 2.202 19.0 0.021 
14.000 -0.613 -0.886 -1.349 2.202 -4.0 0.009 
19.000 0.220 0.062 o.575 2.525 27.0 0.014 
15.000 0.227 0.149 o.574 2.525 6.0 O.OO? 
47.000 o.503 0.495 1.092 2 .170 1.0 0.020 
16.000 1.342 2.787 2.912 2.170 -6.0 0.014 
48.000 0.345 0.337 0.747 2 .16~ 1.0 0.007 
52.000 0.317 0.198 0.687 2 .165 7.0 0.072 
49.000 0.561 0.601 1. 304 2.324 -1.0 0.015 
53.000 0.549 0.367 1.275 2.324 5.0 0.047 
34.000 1.315 2.786 2.863 2.178 -6.0 0.007 
54.000 -0.206 -0.138 -0.449 2 .178 5.0 0.'.)~:5 

35.000 -0.625 -0.870 -1. 357 2 .170 -3.0 O.Olb 
' "' """''l~ .. -- ··': ....... 36.000 0.385 0.200 0.836 2.170 4.0 0.013 

26.000 0.364 0.305 0.918 2.523 :.o 0.015 
40.000 0.493 0.198 1.245 2.523 15.0 0.014 
27.000 0.433 0.328 0.927 2.140 4.0 0.015 
41. 000 0.554 o.2ee 1.185 2.140 10.0 0.022 
28.000 0.442 0.380 0.964 2.179 2.0 0.014 
42.000 0.543 0.349 1.184 2 .179 6.0 0.092 
29.000 0.461 0.385 0.996 2.160 2.0 0.01.s 
43.000 0.443 0.272 0.958 2+160 7.0 0.02-4 
30.000 0.424 1.037 2 .173 2.0 0.024 
44.000 0.238 0.909 2 .173 e.o 0.017 
31. 000 0. 1U,-:> 1 I :t ~ 4 a . d;°l l • Q 0 .020 
4f." . 000 (r; 0.868 8 _µ).-----· 0 • 0 1 8 
32.000 1.1ao ---~ • 0 0 • 0 3 l 
46.000 0.342 8 21.0 0.016 
)57. 000 0.431 '"I '"'34 6.0 0.034 
59.000 -0.608 -0~ 2. 23~- .. l .. 1_0 0. 0 :I. 6 
58.00 0 0.601 ~.487 2 • 1 9 9 3 • 0-· -.. - ' 0 . c: 2 3 
60.000 - .~ -0.884 2 .199 -3.0 0 .. -613 

... 



,~~1~::~~~:; =~;~.~->: : .. ~: . . : . -: : . ··-: . : -5~~:~~~--.· .. -· .. 
· ">.~:r-1~· .: .. • . 

. ... ; 
1:33 

(':t'::''. 
r· 

- ~ .... ; , 

.. . r ··.:· ·. . .. : 

~ 
4f:.; · "~ 

! 
-~~ 

L. 

.. . 
-----· ·· . 

=================================== 
ORIENTATION 0.345000Et03 

=================================== 
POSI. CP .98 Cf' MOY Cf' F'IC 

1.000 0.565 0.543 1.275 
10.000 0.414 0 .195 0.935 

2.000 0.603 0.587 1.340 
11.000 -0.602 -0.748 -1.338 

3.000 0.620 0.499 1.412 
12.000 -0.553 -0.780 -1.259 
17.000 -0.868 -1.03t. -2.004 
13.000 0.459 o.406 1+060 
18.000 -0.849 -0.790 -1.821 
14.000 -0.625 -0.777 -1.342 
19.000 -0.840 -0.754 -1.831 
15.000 0.427 0.339 0.932 
47.000 0.724 0.715 1.594 
16.000 1. 387 ') -,-c 

,;... t I / ._I 3.054 
48.000 ·J.576 0 ··,r,-, 

t I .,_, 1:.... 1 ~ :-; 7 4 
52.000 -0.450 -0.4S'6 -1.073 
49.000 0.356 0+068 0.764 
53.000 -1.470 -1.562 -3. 157 
34.000 1.281 2.76'? 2.822 
54.000 -0.437 -0.438 -0.963 
35.000 -0.610 -0.798 -1.409 
36.000 0.610 0.542 1.409 
26.000 0.723 0.600 1.535 
40.000 -1.073 -1.142 -2.~76 

27.000 0.639 o.c.09 1. 514 
41.000 -0.960 -1.151 -2.272 
20.000 0.701 0.645 1.498 
42.000 -1.109 -1.153 -2.368 
29.000 0.725 0.633 1. 547 
43.000 -1.033 -1.l.39 -2.204 
30.000 0.688 0.637 1.540 
44.000 -1.017 -1.120 -2.277 
31.000 0. t.88 0.639 1.458 
45.000 -1.. 037 -0.972 - 2. 1 99 
32.000 0.712 0.628 1.481 
46.000 -1.063 -0.849 -2.211 
57.000 0.614 o.so1 1. 395 
59.000 -0.632 -0.793 -1.438 
58.000 0.641 -0.018 1.433 
60.000 -0.916 -0.783 -2.050 

·: ... 

GP IIELTA [IF' 

2.257 1.0 0.036 
2.257 12.0 0.041 .., ..,..,.., '. ~ ... , 1.0 0.012 
2.222 -2.0 0.025 
2.277 3.0 0.062 
2.277 -3.0 0.024 
2.309 -2.0 0.019 
2.309 2.0 0.027 
2.146 1.0 0.028 
2.146 -2.0 0.032 
2.181 2.0 0.022 
2.101 3.0 0.010 
2.202 1. 0 0.026 
2.202 -6.0 0.059 
_.., ·7 Ci i. 
~:.. . ,.} ._. \...• -2.0 0.013 
2.386 -1.0 0.018 
2.148 43.0 0.020 
2.148 -1.0 0.061 
2.203 -6.0 0.002 
2.203 -1.0 0.012 
2.311 -3.0 0.012 
2.311 260 0.023 
2.122 3.0 0.029 
~.122 -1.0 0.024 
2.368 1. 0 0.019 
2.368 -2.0 0.037 
2.135 1.0 0.030 
2.135 -1. 0 0.036 
2.133 2.0 0.030 
2 .133 -1.0 0.026 
2.238 1.0 0.030 
2.238 -1.0 0.023 
~. 120 1. 0 0.026 
;;·. 120 1. • 0 0.029 
2.oao 2.0 0.032 
2~080 3.0 0.043 
2.274 3.0 0.022 
2.274 -3.0 0.053 
2.236 -0.371000Et03 0.513 
2.236 2.0 0.058 
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Tabelle 4.6.9 

h : b : I = 2.36 : 2 : 1 

Toiture a 30° 

I 

cp A B 

I ou O,st -0,l-I 

15° 0,b~ -0,53 

45° 0,4, -O,S5 

90" -0,6~ -0,6Cj 

180° 

---, 

d'd 

COEFFICIENTS DE PRESSION 
COEFFICIENTS 

DE FORCE 

cqe C* cl c2 c3 qe 

surf ace surf ace de 
reference = surface d'application localisee surf ace exposee 
a!l xent 

c D E F G H m n 0 bxh lxh lxb 

- l, 10 P-1,' 0 -0,"lS -O,"l8 -0,S5 ~o,ss -0,<39 -0.1-E -o.~n 

-0,90 "'0,<J9 -O,-=f3 -0,8t -0,4"l -0,E:>S -0,92 -0,""l I -1.~ 

0,4b -0,19 -0.+1 -0,oS -0,65 -0,"l5 -0,68 -0,St 0,'1~ 

0,b9 ·O'l9 I -0.1-1 -0,~ -0,'l\ -0,3l -0,65 -0,81 0,4~ 

. 
- '· 3 \ 

Coefficient c =O c = qe de frottement t 
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COEFFICIENTS DE PRESSION 

J.?3 

•oVfll 
h 

cpe 

surface d1 application 

cp A 0 c D E F G H 
+02 

~i; o. C 

01 o• · 

-.. '"'"'"' 
E G 

" 
F H 

I 
B b 

J_ 

ou o,5e -064 -1,IG -l,16 -0,6~ -O,E:>9 ·0,l8 -0,-:f.! I 

15° 0,53 -0,59 -0,&I -\,08 -0,51 -0,"14 ·0,b9 -0,eA 

0 
45° 0,31 -0,15 0,38 -0,$ -0.~0 -0,65 ·0,Bl 1-Q,~5 

90" -0,S3 -0,5~ O,f>9 -0,"34 -086 -0,19 -0,86 -0,\S 

Tabelle 4.6.9 1801) 

h : b : I = 2.36 : 2 : 1 

Toiture a 30° 

---, --------. I ---: 
\J b 

j 

COEFFICIENTS 

DE FORCE 

C* pe cl c2 c3 

surf ace surf ace de 
reference = 

localisee surf ace exposee 
au vent 

m n 0 bxh lxh lxb 

-0.~ -0,SCJ -0,91 \) 18 ·D,oo t,f.1 

-1, 12 -0,'lt -1, 13 1, \3 -D, 18 l,'19 

-o,~ -0,\0 0,'18 0,~1 · 0,5~ \,Sj 

-0.~4 -1,0b 0,40 - (\ex) o,~3 0,8'2 

- Coefficient c =O c = - l,42 pe de frottement t 
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ORIENTATION o.o 
===~=====================~=~======= 

f'OSI. CF' .98 Cf' MOY Cf' F'IC GF' DELTA [Ip 

1.000 0.578 0.561 1.238 2.143 1.0 0.027 
10.000 -0.779 -0.592 -1.670 2.143 4+0 0.044 
2.000 0.559 0.512 1.217 2.177 1. 0 0.021 

11. 000 -0.603 -0.697 -1.313 2.177 -2.0 0.02~1 

3.000 0.458 0.435 1.019 2.224 1.0 0.026 
12.000 -0.539 -0.652 -1.200 2.224 -2.0 0.028 
l.7.000 -0.899 -0.896 -2.000 2.234 1. 0 0.063 
13.000 -0.637 -0.589 -1.423 2.234 1. 0 0+053 
18.000 -0.967 -0.922 -2.052 2.121 1. 0 0.03l 
14.000 -0.518 -0.650 -1.100 2. 12 j_ -3.0 C• t (• 1. 9 

19.000 -1.011 -0.904 -·2. 154 2.129 2.0 o.o/'~ 

15.000 -0.717 -0.649 -1.527 2.129 2.0 0.032 
37.000 0.705 0.796 1.562 2.216 -2.0 0.024 
16.000 -0.570 -0.702 -1.263 2.216 -2.0 O.Ol."/ 
38.000 0.626 0.715 1.318 2.107 -2.0 0.024 
34.000 -0.714 -0.880 -1.503 2.107 -2.0 0.020 
39.000 0.629 0.658 1.364 2.171 -1.0 0.022 
36.000 -0.993 -0.881 -2.156 2.171 2.0 0.0.51 
50.000 0.556 0.650 1.205 2. 169 -2.0 0,) 015 
35.000 -0.462 -0.659 -1.002 2.169 -3.0 0.01 ::; 
51.000 0.554 o.653 1.350 2.438 -2.0 0.022 
47.000 -0.930 -0.929 -2.267 2.438 1.0 0.028 
52.000 0.435 0.366 0.937 2.154 2.0 0.011 
48.000 -1.099 -1.029 -2.367 2.154 1.0 0+050 
54.000 0.654 0.646 1.378 2 .107 1. 0 0.027 
49.000 -1. 026 -0.962 -2.162 2.107 1. 0 0. 0 5(i 
56.000 -1. 084 -1.000 -2.398 2.213 1.0 0.035 
57.000 -0.957 -0.988 -2.119 2.213 -1.0 0.04!3 
58.000 -0.559 -0.646 -1. 199 2.145 -2.0 0.01~:_; 

60.000 -0.961 -0.926 -2.060 2.145 1. 0 () t 081:'.; 
62.000 0.731 o.e12 1.582 2.165 -2.0 0.039 
69.000 -1.050 -0.967 -2.2"/4 2.165 1.0 0.020 
63.000 0.792 o.a10 1.637 2.067 -1.0 0.034 
70.000 -1.272 -0.981 -2.630 2.067 3.0 0.107 
64.000 0.687 0.821 1. 534 2.232 -2.0 0.019 
71.000 -1.255 -1.006 -2.801 'i '")7•1 ""' . ..:.. '"'..:.. 3.0 0. 04~.\ 
65.000 0.691 0.758 1.450 2.099 -1.0 0.030 
·72. 000 -1.174 -0.978 -2.464 2.099 3.0 0.027 
66.000 0.630 0.793 1. 508 2.392 -3.0 0.021 
73.000 -1.091 -1.036 -2.610 2.392 1.0 0.057 



----------------------------------------------------------------------
ORIENTATION 15.0 

=================================== 
POSI. CF' .98 CF' MOY CF' F'IC GP ItEL TA {If' 

1.000 0.677 0.725 1.507 2.225 -1.0 0.029 
10.000 -0.729 -0.729 -1.623 2.225 1.0 0.024 
2.000 o.511 o.549 1.258 2.461 -1.0 0.016 

11. 000 -0.670 -0.856 -1.647 2.461 -3.0 0+034 
3+000 0.594 0+530 1. 301 2. 190 2.0 0.025 

12.000 -0.724 -0.8'18 -1.ss.5 2.190 -2.0 0.035 
17.000 -1.048 -1.100 -2.307 2.201 -1.0 0+053 
13.000 -0.760 -0.757 -1.672 2.201 1.0 0.031 
18.000 -1. 009 -1.115 -2.269 2.249 -1.0 0.064 
14.000 -0.569 -0.817 -1.279 2.249 -4.0 0.014 
19.000 -1.088 -1.125 -2.378 2t187 -1.0 0.023 
15.000 -0.864 -0.722 -1.889 2.187 2.0 0+033 
37.000 0.816 0.993 1.917 2.350 -2.0 0.021 
16.000 -0.716 -0.907 -1.682 2.350 -3.0 0.019 

I 38.000 0.637 0.821 1.545 2.425 -3.0 0.010 
I 34.000 -0.649 -0.8:30 -1.575 2.425 -3.0 0.020 

39.000 0.698 0.762 1.620 2.322 -1.0 0.023 

l 
36.000 -1.324 -1.417 -3.075 2.322 -1.0 0.069 
50.000 0.660 0.853 1+586 2.403 -3.0 0.013 
35.000 -0.521 -0.834 -1.253 2.403 -4.0 0.013 

l . 
51.000 0.685 0. /'37 1.~58 2.275 -1.0 0.016 
47.000 -0.865 -0.914 -1.969 2.275 -1.0 0.066 
52.000 0.419 0.305 0. S'84 2+346 4.0 0.019 
48.000 -0.897 -0 + 97'5 ·-2 ,. 10-4- 2.31\6 -1.0 0.035 
54.000 0.698 0. 735' 1T5t_,7 2.244 -· 1. 0 0.015 
49.000 -0.958 -1.074 -2. 150 2+244 -2.0 0.070 
56.000 -0.797 -0.843 -1.788 2.242 -1.0 0.029 

l 57.000 -1.096 -0.940 -2.4~8 2.242 2.0 0.050 

L. 58.000 -0.811 -1.019 -2.072 2.556 -3.0 0.043 
60.000 -0.839 -1.097 -2.144 2.556 -3.0 0.031. 
62.000 o.895 1.060 2.009 2.245 -2.0 0.012 
69.000 -0.878 -0.874 -1.972 2+245 1. 0 o.o4o 
63.000 0.000 1.051 2+013 2.288 -2.0 0.013 
70.000 -0.932 -0.869 -2 .132 2.289 1. 0 0.073 
64.000 o.872 0.997 2.022 2.318 -2.0 0.016 
71.000 -1.067 -0.878 -2.473 2.318 3.0 0.060 
65.000 0.812 1.011 1.940 2.389 -2.0 0.014 
72.000 -1.004 -0.916 -2.399 2+389 1.0 0.057 
66.000 0.806 o.965 1.886 2.340 -2.0 0+013 
73.000 -1.036 -0.923 -2.424 2.340 2.0 0.074 



f 

r 
r . 

=================================== 
ORIENTATION 45.0 

===~=============================== 

F'OS I. CP .98 CF' MOY CF' F' IC GP DELTA DP 

1.000 0.389 0.348 0.946 2.431 2.0 0.015 
10.000 -0.518 -0.711 -1.259 2.431 -3.0 0+009 
2.000 0.256 0.145 o.615 2.397 e.o 0.010 

11.000 -0.713 -0.957 -1.710 2.397 -3.0 0 + 02 17 
3.000 0.263 0.154 o.576 2.192 s.o 0.009 

12.000 -0.748 -0.964 -1.6:59 2.192 -3.0 0+026 
17.000 -0.809 -0.933 -1.856 2.296 -2.0 0.030 
13.000 -0.622 -0.732 -1.427 2.296 -2.0 0.021 
18.000 -0.901 -1.054 -2.127 2.361 -2.0 0+026 
14.000 -0.708 -0.938 -1.672 2.361 -3.0 0+030 
19.000 -0.873 -1. 089 -1.974 2+261 -2.0 0.012 
15.000 -0.585 -0.432 -1. 322 2.261 4,0 0.021 
3/.000 0.465 0.454 1.107 2.378 1. 0 0.014 
16.000 -0.658 -0.944 -1.564 2.378 -4.0 0.016 
38.000 0.343 0.246 0.803 2.339 4.0 0.011 
34.000 -0.397 -0.559 -0.928 2.339 -3.0 0.013 
39.000 o.355 0.234 o.791 2.229 6.0 0+020 
36.000 -0.973 -1.219 -2.168 2.229 -3.0 0+015 
50.000 0.419 0.443 0.978 2.335 -1.0 0.009 
35.000 -0.782 -0.914 -1.825 2.335 -2.0 0+030 
51. 000 0.391 0.220 0.905 2.317 e.o 0.020 
47.000 -0.575 -0.732 -1.332 2.317 -3.0 0.022 
52.000 -0.363 -0.313 -·0.811 2.235 2.0 0.008 
48.000 -0.645 -0.832 -1.441 2.235 -3.0 0. 011. 
54.000 0.362 0.236 0.047 2.341 6.0 0.018 
49.000 -0.738 -0.821 -1.729 2.341 -2.0 0.031 
56.000 -0.460 -0.661 -1.003 2.100 -4.0 0+007 
57.000 -0.551 -0.718 -1.201 2.180 -3.0 0.015 
58.000 -0.553 -0.813 -1.266 2.288 -4.0 0.022 
60.000 -0.798 -0.846 -1.827 2.288 -1.0 0.029 
62.000 0. :i26 0.461 1.165 2.214 2+0 0. OU. 
69.000 -0.517 -0.707 -1.144 2.214 -3.0 0. 0 i1. 
63.000 0.559 0.453 1.200 2 .145 3.0 0.023 
70.000 -0.589 -0.702 -1.263 2.145 -2.0 0.04'7 
64.000 0.476 0+429 1.095 2.300 2.0 0.016 
71.000 -0.562 -0.713 -1.293 2.300 -3.0 0.023 

L. 65.000 0.490 0.420 1.143 2.334 2.0 0.01-a 
'72.000 -0.537 -0.727 -1.254 2.334 -3.0 0.020 
66.000 0.421 0.3B1 0.930 2.211 2.0 0.010 
73.000 -0.595 -0.763 -1.316 2.211 -3.0 0.048 

u 



--------------------------------------- - - - - - - - - - --- - - - - -·- - - -- - - - ---- - -
ORIENTATION 90.0 

----------------------------------------- ------ - - - --- - -- -- ------------ -
POSI. CP .98 Cf' MOY Cf' PIC GP DELTA [IF' 

1.000 -0.626 -0.345 -1.329 2.122 9.0 0.029 
10.000 -0. 2-46 -0.209 -0.522 2.122 2.0 0.014 
2.000 -0.428 -0.211 -0.935 2.187 11.0 0.017 

11.000 -0.260 -0.225 -0.568 2.187 2.0 0.024 

r . 
3.000 -0.436 -0.192 -0.987 2.262 13.0 0+026 

12.000 -0.220 -0.212 -0.498 2.262 1. 0 0.010 
17.000 -0.276 -0.326 -0.621 2.253 -2.0 0+015 
13.000 -0.263 -0.181 -0.593 2.253 s.o 0.016 

1 · 18.000 -0.263 -0.326 -0.575 2.188 -2.0 0.010 
14.000 -0.427 -0.350 -0.933 2.188 3+0 0.020 
19.000 -0.318 -0.349 -0.771 2.425 -1.0 0+035 

I 
15.000 -0.379 -0.168 -0.919 2.425 13.0 0.019 
37.000 -0.595 -0.380 -1.309 2.198 6.0 0+007 
16.000 -0.313 -0.297 -0.689 2.198 1.0 0.014 
38.000 -0.274 -0.175 -0.642 2.348 6.0 0.018 
34.000 -0.106 -0.090 -0.250 2.348 2.0 0.007 
39.000 -0.426 -0.216 -0.931 2.186 10.0 0.021 
36.000 -0.466 -0.239 -1~018 2.1.86 10.0 0.050 

I 50.000 -0.671 -0.310 -1.477 2.201 12.0 0.032 
35.000 -0.614 -0.542 -1.351 2.201 2.0 0.015 
51.000 -0.480 -0.235 -1. 059 2.206 11.0 0.019 

l 
47.000 -0.338 -0.337 -0.715 2.206 1.0 0.015 
52.000 -0.386 -0.416 -0.855 2.215 -1.0 0.029 
48.000 -0.274 -0.350 -0.606 2.215 -3.0 0.007 
54.000 -0.436 -0.230 -0.981 2.249 9.0 0.023 
49.000 -0.291 -0.323 -0.655 2.249 -1.0 0.013 
56.000 -0.183 -0.273 -0.410 2.240 -4.0 0.003 
57.000 -0.219 -0.299 -0.491 2.240 -3.0 0.005 
58.000 -0.205 -0.301 -0.481 2.349 -4.0 0.002 
60.000 -0.251 -0.314 -0.589 2.349 -3.0 0.015 
62.000 -0.646 -0.334 -1.449 2.243 10.0 0.02B 

l _ 
69.000 -0.292 -0.308 -0.6S6 2.243 -1.0 0.010 
63.000 -0.647 -0.293 -1.393 2.152 13.0 0.026 
70.000 -0.312 -0.299 -0.671 2.152 1.0 0.015 
64.000 -0.704 -0.261 -1.473 2.094 18.0 0.032 

I " 71.000 -0.295 -0.312 -0.618 2.09" -1.0 0.023 
65.000 -0.633 -0.230 -1. 346 2.126 18.0 0.057 
72.000 -0.299 -0.319 -0.6:57 2.126 -1.0 o. oo.~ 
66.000 -0 t 526 -0.207 -1.148 2 .184 16.0 0.021 
73.000 -0.270 -0.333 -0.590 2.184 -2.0 0.009 

L 
l 



I 

=================================== 
ORIENTATION 0.13SOOOEt03 

===~=============================== 

POSI. CF' .98 Cf' MOY Cf' f'IC GP DELTA DP 

1.000 -0.587 -0.869 -1. 258 2.145 -4.0 0.015 
10.000 -0.7-18 -0.895 -1.605 2.145 -2.0 0+027 

2.000 -0.526 -0.736 -1.192 2.268 -3.0 0.021 
11.000 -0.574 -0.658 -1.302 :2.268 -2.0 0.040 
3.000 -0.597 -0.859 -1.264 2+115 -4 . 0 0.009 

12.000 -0.617 -0.706 -1.305 2+115 -2.0 0.012 
17.000 -0.645 -0.613 -1. 441 2.233 1.0 0.030 
13.000 -0.677 -0.870 -1.512 2.233 -3.0 0.020 
18.000 -0.778 -0.768 -1.731 2+224 1.0 0+028 
14.000 -0.667 -0.~57 -1. 482 2.224 2.0 0.020 
19.000 -0.810 -0.788 -1.761 2+175 1. 0 0+040 
15+000 -0.756 -0.920 -1.645 2.175 -2.0 0.072 
37.000 -0.556 -0.851 -1.239 2+230 -4.0 0.017 
16.000 -0.500 -0.731 -1.293 2+230 -3.0 0+01"7 
38.000 -0.621 -0.833 -1.293 2.001 -3.0 0.025 
34.000 -0.557 -0.757 -1.159 2.081 -::L 0 o.011J 
39.000 -0.589 -0.827 -1.281 2 +176 -3.0 0 • 0 1 0 
36.000 -0.858 -0.933 -1.867 2.176 -1.0 0.060 
50.000 -0.710 -0.848 -1.538 2.166 -2.0 0+025 
35.000 -0.972 -1.037 -2. 104 2.166 -1.0 0.02:5 
51.000 -0.800 -0.824 -1.769 2.211 -LO 0.047 
47.000 -0.636 -0.833 -1.407 2.211 -3.0 0+02 3 
52+000 -0.714 -0.876 -1.555 2+178 -2.0 0+032 
48.000 -0.521 -0.779 -1.1:54 2+178 -4.0 0.006 
54.000 -0.579 -0.812 -1.238 2.138 -3.0 0.011 
49.000 -0.588 -0.754 -1.257 2.138 -3.0 0.020 
56.000 -0.459 -0.790 -1.081 2+356 -5. 0 0.010 
57.000 -0.459 -0.733 -1.082 2.356 -4.0 0.012 
58.000 -0.426 -0.641 -0.971 2+279 -4.0 0+014 
60.000 -0.624 -0.755 -1.422 2+279 -2.0 0+027 
62+000 -0.667 -0.823 -1.433 2+148 -2.0 o.os1 
69.000 -0.609 -0.798 -1 , 309 2.148 -3.0 0+019 
63.000 -0.686 -0.820 -1.463 2 +132 -2.0 0+029 
70.000 -0.540 -0.775 ·-1.151 2.132 -4.0 0.00(3 
64.000 -0.735 -0.831 -1.551 2.109 -2.0 0 . 03? 
71+000 -0.577 -0.800 -1.217 2 t 109 -3 . 0 0t 01 1. 
65+000 -0.597 -0.819 -1.432 2.398 -3.0 0+018 
72.000 -0.519 -0.779 -1.246 2.398 -4.0 0.067 
66.000 -0.667 -0.817 -1.461 2+190 -2.0 0+024 
73.000 -0.557 -0.773 -1.221 2.190 -3.0 0.012 

L 

I 
L.-
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----------------------------------------------------------------------
ORIENTnTION 0.165000Et03 

=========================~========= 

POSI. CF' .98 CF' MOY CF' PIC 

1.000 -0.543 -0.534 -1.155 
10.000 -0.61\2 -0.678 -1.365 
2.000 -0.506 -0.507 -1.132 

11. 000 -0.657 -0.587 -1.470 
3.000 -0.719 -0.542 -1.482 

12.000 -0.716 -0.615 -1. 4·15 
17.000 -0.991 -0.886 -2.077 
13.000 -0.611 -0.667 -1.280 
18.000 -0.859 -0.859 -1. 934 
14.000 -0.720 -0.654 -1.622 
19.000 -0.923 -0.883 -2.040 
15.000 -0.467 -0.662 -1.032 
37.000 -0.466 -0.612 -1.083 
16.000 -0.916 -0.939 -2.196 
38.000 -0.450 -·0. 625 -1.047 
34.000 -0.463 -0.611 -1.079 
39.000 -0.454 -0.592 -1. 032 
36.000 -0.466 -0.693 ·-1.058 
50.000 -0.449 -0.652 -·0.974 
35.000 -1. 228 -1.11~· --2.c.64 
51.000 -0.463 -0.~:;8'7' -1.019 
47.000 -0.9-12 -0.924 -2.073 
52.000 -0.584 -0.64~i -1.272 
48.000 -0.919 -0.791 -2.003 
54.000 -0.420 -0.571 -0.946 
49.000 -0.727 -0.817 -1.637 
56.000 -0.808 -0.843 -1. 772 
57.000 ·-0 t 903 -0.763 -1.980 
58.000 -0.800 -0.688 -1.771 
60.000 -0.873 -0.834 -1.9:53 
62.000 -0.43l -0.583 -0.937 
69.000 -0.951 -0.815 -2.067 
63.000 -0.438 -0.579 -0.995 
70.000 -0.810 -0.806 ·-1.906 
64.000 -0.469 -0.584 -1. 001 
71.000 -0.777 -0.798 -1. 659 
65.000 -0.463 -0.578 -0.968 
72.000 -0.796 -0.777 -1.665 
66.000 -0.458 -·0.610 -·1.008 
73.000 -0.80<': -0.792 ·-1.767 

GP DELTA [IF' 

2.126 1.0 0.026 
2.126 -1.0 0.021 
2.238 -1.0 0.021 
2.238 2.0 0.032 
2.060 4.0 0.003 
2.060 2.0 0.016 
2.097 2.0 0.040 
2.097 -1.0 0.047 
2.252 -1.0 0.066 
2.252 2.0 0.043 
2.211 1.0 0.037 
2.211 -3.0 0.009 
2.322 -3.0 0.022 
2.322 1.0 0.059 
2.329 -3.0 0.023 
2.329 -3.0 0.022 
2.271 -3.0 0.016 
2.271 -4.0 0.007 
2.169 -4.0 0+007 
2 .169 2.0 0.047 
2.200 - -3.0 0.012 
2.200 1. 0 0.035 
2.179 -l.. 0 0+042 
2.179 2.0 0.048 
2.253 -3.0 0.012 
2.253 -2.0 0.013 
2.194 -1.0 0+053 
2.194 2.0 0.045 
2.214 2.0 0.113 
2.214 1.0 0.054 
2 .174 -3.0 0.012 
2.174 2.0 0.028 
2.270 -3.0 0.015 
2+270 1.0 0.033 
2 .136 -2.0 0.031 
2+136 -1.0 0.023 
2.092 -2.0 0.019 
2.092 1.0 0.034 
2+198 -3.0 0.010 
2+198 1.0 o.o.!>9 



I 
r 

r ==~================================ 

ORIENTATION o.180000Et03 
======================~============ 

POSI. CF' .98 Cf' HOY CP PIC GP DELTA [IF' 

1+000 -0.456 -0.517 -1.071 2.350 -2.0 0.022 

r . 10.000 -0.570 -0.725 -1.3J8 2.350 -3.0 0.023 
2.000 -0.776 -0.622 -1.710 2.204 3.0 0.039 

11. 000 -0.741 -0.565 -1.633 2.204 4.0 0+028 
3.000 -0.673 -0.629 -1. 578 2.346 1.0 0+034 

1 · 12.000 -0.786 -0.639 -1.843 2.346 3.0 0.021 
17.000 -0.949 -0.841 -2.156 2.271 2.0 0.031 
13.000 -0.577 -0.724 -1.311 2.271 -3.0 0.025 
10.000 -1.033 -1.120 -2.192 2 .123 -1.0 0.023 
14.000 -0.770 -0.743 -1.6.55 2.123 1.0 0.013 
19.000 -1.041 -1.075 -2.356 2.264 -1.0 0.030 
15.000 -0.524 -0.725 -1.186 2.264 -3.0 0.014 
37.000 -0.514 -0.652 -1.187 2.308 -3.0 0.025 
16.000 -1.150 -1.289 -2.653 2.308 -2.0 0.040 
38.000 -0.593 -0.654 -1.333 2.249 -1.0 0.015 
34.000 -0.420 -0.616 -0. 94.1 2.249 -4.0 0.012 
39.000 -0.799 -0.664 -1.780 2.229 3.0 0.033 
36.000 -0.520 -0.746 -1.159 2.229 -4.0 0.023 
50.000 -0.423 -0.667 -1.001 2.366 -4.0 0. 011. 
35.000 ·-0. 984 -0.998 -2.329 2.3,~.~ -1.0 0. 0 ::;,l; 
51.. 000 -0.533 -0.630 -·1.185 2.224 -2.0 0.017 
47.000 -0.859 -0.843 -1.910 2.224 1.0 0.02 11 
52.000 -0.540 -0.636 -1.191 2.206 -2.0 0.022 
48.000 -1.204 -1.258 -2.656 2.206 -1.0 0.026 
54.000 -0.712 -0.649 -1.635 2.295 1.0 0.067 
49.000 -1.128 -1. 172 -2.589 2.295 -1.0 0.051 
56.000 -0.554 -0.633 -1.216 2.194 -2.0 0.022 
57.000 -0.954 -1.055 -2.093 2.191 -1.0 0.017 
58.000 -1.384 -1.316 -3.235 2.337 1. 0 0.051 
60.000 -0.978 -1.151 -2.286 2.337 -2.0 0.022 
62.000 -0.480 -0.640 -1.119 2.333 -3.0 0+017 
69.000 -0.804 -0.687 -1.876 2.333 2.0 0.033 
63.000 -0.520 -0.628 -1.143 2.197 -2.0 0+024 
70.000 -0.699 -0.719 -1.537 2.197 -1.0 0.018 
64.000 -0.494 -0.623 -1.137 2.299 -3.0 0+017 
71. 000 -0.725 -0.784 -1.666 2.299 -1.0 0.026 
65.000 -0.524 -0.625 -1.194 2.201 -2.0 0.025 
72t-000 ·-0. 795 -0.860 -1.814 2.281 -1.0 0.030 
66.000 -0.620 -0.644 -1+378 2.223 -1.0 0+058 
l3.000 -0.968 -0.994 -2.152 2.223 -1.0 0.067 
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----------------------------------------------------------- -----------
ORIENTATION 0.195000Et03 

===~=============================== 

F'OSI. CF' .98 CF' MOY Cf' f' IC 

1.000 -0.604 -0.594 -1.412 
10.000 -0.493 -0.720 -1.152 

2.000 -0.552 -0.596 -1.259 
11.000 -0,530 -0.069 -1 , 208 

3.000 -0.604 -0.583 -1.417 
12.000 -0.532 -0.333 -·1. 247 
17.000 -0.504 -0.432 -1.124 
13.000 -0.485 -0.695 -1.000 
18.000 -0.773 -0.605 -1.755 
14.000 -0.610 -0.662 -1. 385 
19.000 -0.695 -0.467 -1.609 
15.000 -0.462 -0.693 -1.070 
37.000 -0.560 -0.653 -1.223 
16.000 -1.328 -1.115 -2.900 
38.000 -0.444 -0.617 -0.993 
34.000 -0.385 -0.567 -0.860 
39.000 -0.479 -0.600 -1.052 
36.000 -0.466 -0.678 -1.024 
50.000 -0.427 -0.652 ·-0. 994 
35.000 -0.729 -0.769 -1.698 
51.000 -0.427 -0.595 -0.930 
47.000 -0.469 -0.453 -1.022 
52.000 -0.402 -0.600 -0 + '7'22 
48.000 -0.720 -0.465 -· 1. 649 
54.000 -0.588 -0.599 -1.3·74 
49.000 -0.726 -0.616 -1.695 
56.000 -0.337 -0.504 -0.713 
57.000 -0.515 -0.258 -1.091 
58.000 -1.293 -1.412 -3.031 
60.000 -0.759 -0.571 -1.780 
62.000 -0.469 -0.626 -1.015 
69.000 -0.359 -0.454 -0.778 
63.000 -0.488 -0.623 -1 .156 
70.000 -0.332 -0.371 -0.786 
64.000 -0.468 -0.616 -1.079 
71.000 -0.385 -0.344 -0.889 
65.000 -0.444 -0.607 -1.0"/1 
72.000 -0.370 -0.313 -0.893 
66.000 -0.430 -0.594 -1.011 
73.000 -0.421 -0.273 -0.989 

Gf' DELTA [IF' 

2.339 1.0 0.023 
2.338 -4.0 0.020 
2+280 -1.0 0.015 
'"l r\8 (' ..... . .:. ,• 67+0 o . ot.s 
2.345 1.0 0.061 
2.345 6.0 0.026 
2.229 2.0 0. 02~~ 
2+229 -4.0 0.011 
2.271 3.0 0.072 
2.271 -1.0 0.015 
2.316 5+0 0.036 
2+316 -4.0 0.015 
2.183 -2.0 0.044 
2+183 2.0 0+094 
2+235 -3.0 0.008 
2.235 -4.0 0.013 
2+196 -3.0 0.020 
2.196 -4.0 0.010 
2.328 -4.0 0.009 
2.328 -1.0 0.023 
2.178 -3.0 0.012 
2+178 1. 0 0.027 
2.292 -4.0 0.013 
2.292 6.0 0.018 
2+33') -1.0 0.061 
2.334 2.0 0.025 
2.110 -4.0 o.oos 
2.118 10.0 0+030 
2.344 -1.0 0.066 
2.344 4.0 0.050 
2.166 -3.0 0.016 
2 .166 -3.0 0.012 
2.368 -3.0 0.048 
2.368 -2.0 0.011 
2.308 -3.0 0.014 
2.308 2.0 0.037 
2.410 -3.0 0.03l. 
2.410 2.0 0.019 
2.350 -3.0 0.024 
2+350 6.0 0.022 



I 
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f =================================== 
ORIENTATION 0.225000Et03 

----------------------------------------------------------------------
F'OSI. Cf' .98 CP HOY Cf' f'IC Gf' DELTA [IF' 

1.000 -0.541 -0.756 -1.199 2.217 -3.0 0.015 
10.000 -0.698 -0.870 -1.547 2.217 -2.0 0.036 

2.000 -0.449 -0.686 -1.049 2.337 -4.0 0.020 
11.000 -0.505 -0.096 -1.181 2.337 43.0 0.052 
3.000 -0.518 -0.674 -1.135 2.190 -3.0 o.01a 

12.000 -0.275 -0.036 -0.603 2.190 67.0 0.032 
17.000 -0.184 -0.162 -0.431 2.341 2.0 O.OOB 
13.opo -0.635 -0.856 -1.487 2.341 -3.0 0.030 
18.000 o.4ti4 0.343 o.966 2 .176 3.0 0.020 
14.000 -0.535 -0.525 -1.165 2.176 1.0 0.020 
19.000 0.397 0.276 o.873 2+198 5.0 0.017 
15+000 -0.654 -0.879 -1.437 2.198 -3.0 0+016 
37.000 -0.508 -0.776 -1.171 2.304 -4.0 0.021 
16.000 -0.888 -0.839 -2.046 2.304 1. 0 0.044 
38.000 -0.412 -0.719 -0.995 2.417 -s.o 0.013 
34.000 -0.500 -0.746 -1.208 2.417 -·4.0 0.02'? 
39.000 -0.416 -0.710 -1.010 2.265 -4.0 o .oi::> 
36.000 -0.744 -0.000 -1.685 2+265 -2.0 0.026 
50.000 -0.652 -0.803 -1.413 2.166 -2.0 0.030 
35.000 -0.559 -0.641 -1.212 2.166 -2.0 0.027 
51.000 -0.548 -0.726 -1.195 2.181 -3.0 0.025 
47.000 -0.233 -0 .144 -0.507 2.181 7.0 0,011 
52.000 -0.499 -0.735 -1.060 2.122 -4.0 0.011 
48.000 o.5o5 0.462 1.071 2.122 l. 0 0.017 
54.000 -0.431 -0.716 -1.059 2.457 -4.0 0.030 
49.000 0.472 0.443 1.160 2.457 1. 0 0.017 
56.000 -0.250 -0.364 -0.594 2.380 -4.0 0,.00B 
57.000 o.427 0.433 1.016 2.380 -1.0 0.013 
58.000 0.659 0.771 1,497 2.273 -2.0 0 .CJ5!5 
60.000 0.431 0.363 0.980 2.273 2.0 0.030 
62.000 -0.599 -0.759 -1.322 2.209 -3.0 0+056 
69.000 -0.243 -0.212 -0.537 2.209 2.0 0.020 
63.000 -0.583 -0.760 -1.287 2.200 -3.0 0.032 
70.000 -0.198 -o.ooa -0.438 2.208 0.229000Et03 0.025 
64.000 -0.569 -0.754 -1.294 2.274 -3.0 0.02B 
71.000 0.255 0.104 o.5so 2.274 15+0 0~00'7' 

65.000 -0.535 -0.737 -1.287 2.406 -3.0 0.021 
72.000 0.306 0.193 0.736 2.406 6.0 0.019 
66.000 -0.609 -0.743 -1.360 2.234 -2.0 0.066 
73.000 0.391 0.296 o.874 2.234 4,0 0.012 
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ORIENTATION 0.270000Et03 
===~=======================~======= 

POSI. Cf' .98 Cf' MOY CF' f'IC Gf' I•EL TA ItP 

1.000 -0.562 -0.388 -1.220 2.170 5.0 0.027 
10.000 -0.868 -1.056 -1.883 2.170 -2.0 0.037 
2.000 -0.882 -0.887 -1.844 2.090 -1.0 0.028 

11.000 -0.840 -0.988 -1.755 2.090 -2.0 0.034 
3.000 -0.778 -0.717 -1.739 2.235 1.0 0.035 

12.000 -0.763 -1.015 -1.705 2.235 -3.0 0.026 
17.000 0.430 0.288 0.981 2+280 5.0 0.021 
13.000 -0.834 -1.106 -1.901 2.200 -3.0 0.026 
18.000 0.613 0+609 1+309 2 + 134 1.0 0.035 
14.000 -0.583 -0.613 -1.244 2.134 -1.0 0.010 
19.000 0+605 o.515 1.287 2.127 2.0 0.034 
15.000 -0.53-l -0.438 ·-1. • 1 36 2.127 3+0 0.017 
37.000 -0.5?3 -0.501 -· 1. 306 2.20:1. 2.0 0.027 
16.000 -0.778 -0.984 -1.713 2.201 -3.0 0.026 
38.000 -0.734 -0.944 -1.559 2.124 -3.0 0.015 
34.000 -0.6-49 -0.899 -1.379 2.124 -3.0 0.012 
39.000 -0.776 -0.913 -1.730 2.230 -2.0 0.024 
36.000 -0.5-49 -0.429 -1.225 2.230 3.0 0.039 
50.000 -0.519 -0.362 -1.108 2+133 5.0 0.027 
35.000 -0.714 -0.642 -1.524 2.133 2.0 0.041 
51.000 -0.778 -0.905 -1.777 2.285 -2.0 0.053 
47.000 o.558 o.516 1.275 2.285 1. 0 0.033 
52.000 -0.765 -1.019 -1.628 2+128 -3.0 0.022 
48.000 0.787 0.853 1+675 2.128 -1.0 0.021 
54.000 -0.801 -0.873 -1.715 2.140 -1.0 0.026 
49.000 o.744 o.soo 1+591 2.140 -1.0 o.o4a 
56.000 0.285 0.214 0.617 2 .163 4.0 o.008 
57.000 o.7-1'i 0.866 1. 620 2.163 -2.0 0.030 
58.000 0.455 o.515 1.024 2.248 -2.0 0.015 
60.000 0.617 o.733 1. 4ti5 2.248 -2.0 0.018 
62.000 -0.545 -·O. 426 -1.249 2,293 3.0 0.029 
69.000 o.533 0.458 1. 222 2.293 2.0 0.034 

L 63.000 -0.591 -0.478 -·1.250 2 .115 3.0 0.023 
70.000 0.680 0.689 1.439 2.115 -1.0 0.024 
64.000 -0.602 -0.543 -1. 342 2.229 2.0 0.010 
71.000 0.709 0.796 1+581 2.229 -2.0 0.010 
65.000 -0.730 -0.613 -1.620 2.221 2.0 0.035 
72.000 0.714 0.837 1.585 2.221 -2.0 0.028 
66.000 -0.701 -0.697 -1.566 2.233 1.0 0.010 
73.000 o.762 0.860 1. 702 2.233 -2.0 0.037 

l~ 
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L.. 
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=================================== 
ORIENTATION 0.315000Et03 

----------------------------------------------------------------------
f'OSI. Cf' .98 Cf' HOY Cf' f'IC 

1.000 0.389 0.342 0.869 
10.000 0.210 0.032 0.470 

2.000 o.soo O.S07 1.114 
11. 000 -0.614 -0.816 -1.368 
3.000 0.438 0.468 0.961 

12.000 -0.608 -0.825 -1+ 334 
17.000 0+412 0.157 0.963 
13.000 0.338 -0.007 0.790 
18.000 0.312 0.121 0+661 
14.000 -0.588 -0.814 -1.245 
19.000 0.243 0.106 0+515 
15.ooo -0.611 ··O.S64 -1.293 
37.000 0.426 0.452 0.953 
16.000 -0.609 -0.854 -1.362 
38.000 0.514 0.604 1.096 

· 34.000 -0.709 -0.312 -1.514 
39.000 0.583 0.604 1.221 
36.000 -0.579 -0.667 -1.214 
50.000 0.331 0.310 0.739 
35.000 -0.586 -0.825 -1+ 308 
51.000 0.430 0.473 0.940 
47.000 0.561 0.406 1+227 
52.000 0.638 0.673 1.348 
48.000 o.368 0.211 0.779 
54.000 0.529 o.555 1+179 
49.000 0.348 0.203 0.775 
56.000 0.645 0.517 1.3~4 

57.000 0.446 0.311 0.937 
58.000 -0.170 -0.139 -0.367 
60.000 0.343 0.210 0.739 
62.000 0.455 0.439 0.968 
69.000 0.641 0.480 1+363 
63.000 0.486 0.469 1.030 
70.000 0.614 0.557 1. 303 
64.000 0.473 0.479 1.010 
71.000 0.581 0.509 1.250 
65.000 0.439 0.525 1.037 
72.000 0.538 0 +-'182 1+269 
66.000 0.569 0.520 1 •. 216 
73.000 0.452 0.387 0.968 

GP [•EL TA [IF' 

2.236 2.0 0.022 
2.236 56.0 0.016 
2.227 . -1.0 0.023 
2.227 -3.0 0.020 
2.194 -1.0 0+017 
2+194 -3.0 0.008 
2.339 17.0 0.017 
2.339 -0.507000Et03 0.313 
2+116 16.0 0.024 
2.116 -3.0 0.014 
2.117 13.0 0.009 
2.117 1.0 0.045 
2.236 -1.0 0.016 
2.236 -3.0 0.021 
2 .135 -2.0 0.022 
2.135 13.0 0.077 
2.095 -1.0 0.012 
2.095 -2.0 0.014 
2.230 1.0 0.014 
2.230 -3.0 0.019 
2.189 -1.0 0.012 
2+189 4.0 0.024 
2.113 -1. 0 0.030 
2+113 0.0 0.034 
2.227 -1.0 0+024 
2.227 0.0 0.025 
2.099 3.0 0.034 
2.099 s.o 0.017 
2.157 3.0 0.006 
2.157 7.0 0.022 
2.127 1.0 0.014 
2.127 4.0 0.025 
2.122 1.0 0.014 
2.122 2.0 0.033 
2.153 -1.0 0.018 
2 .153 2.0 0.044 
2.360 -2.0 0.010 
2.360 2.0 0.025 
2.138 1.0 0.016 
2 .138 2.0 0.029 



I 
------------------------------------- -- ---- -- --- -- ----- -- .. ----·- -------

I ~ ORIENTATION 0.345000Et03 
----------------------------------------------------------------------

POSI. CF' .98 CP MOY CF' PIC GP IIELTA [If' 

1.000 0+541 o.543 1+195 2.209 -1.0 0+024 
10.000 -0.713 -0.274 -1.575 2+209 17.0 0.055 

2.000 0.560 0.590 1.228 2.194 -1.0 0.014 
11. 000 -0.491 -0.665 -1.076 2 .194 -3.0 0.011 

3.000 0.493 0.505 1+076 2.183 -1.0 0.024 
12.000 -0.474 -0.658 -1.034 2+183 -3.0 0.010 
17.000 -1.089 -1.030 -2.324 2.135 1.0 0.107 
13.000 -0.703 -0.453 -1.501 2.135 6.0 0.035 
18.000 -0.832 -0.876 -1.828 2.198 -1.0 0.032 
14.000 -0.460 -0.670 -1.012 2.198 -~.o 0.010 
19.000 -0.897 -0.754 -1.872 2.088 2.0 0.046 
15.000 -0.747 -0.683 -1. 5t.o 2+088 1. 0 0+029 
37.000 0.691 0.810 1+523 2+193 -2.0 0.031 
16.000 -0.520 -0.701 -1.141 2.193 -3.0 0.015 
38.000 0.682 0.809 1+496 2 .193 -2.0 0.032 
34.000 -0.753 -0.994 -1.651 2 .193 -3.0 0.031 
39.000 0.762 0+774 1+572 2.062 -1.0 0.038 
36.000 -0.793 -0.817 -1.635 2.062 -1.0 0.039 
50.000 o.556 0.643 1.206 2.171 -2.0 0.029 
35.000 -0.504 -0.710 -1+094 2.171 -3.0 0.012 
51.000 0.646 o.718 1.450 2.246 -2.0 0.013 
47.000 -0.987 -1.238 -2.217 2.246 -3.0 0.020 
52.000 o.574 o.552 1.230 2.142 1+0 0.024 
48.000 -0.918 -0.725 -1.966 2+142 3.0 0.046 
54.000 0.625 0.724 1.447 2.316 -2.0 0.013 
49.000 -0.932 -1.003 -2 .159 2.316 -1.0 0.055 
56.000 -1.313 -1.724 -3.0'\1 2.316 -3.0 0.048 
57.000 -0.641 -0.408 -1+ 484 2+316 6.0 0.047 
58.000 -0.284 -0.397 -o. 6-'\ 1 2.260 -3.0 O.OOE! 
60.000 -·O. 879 -1.029 -1.985 2+260 -2.0 0.025 
62.000 0.732 0.838 1.617 2.209 -2.0 0.020 
69.000 -1.167 -1.405 -2.577 2.209 -2.0 0.042 
63.000 0.770 0.842 1.677 2.177 -1.0 0.017 
70.000 -1.373 -1.431 -2.989 2.177 -1.0 0.043 
64.000 0.717 o.834 1.514 2.112 -2.0 0.011 
71.000 -1+ 51 7 -1.488 -3.203 2.112 1.0 0.065 
65.000 0.738 0.01::; 1+603 2.172 -2.0 0.017 
72.000 -1.375 -1.486 -2.987 2 +172 -1.0 0+095 
66,000 0.741 o.856 1.648 2.223 -2.0 0.020 
73.000 -1.259 -1.314 -2.798 2.223 -1.0 0.052 
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COEFFICIENTS DE PRESSION 

.J,?3 

tj'"G__.. °"""'l 
cqe cqi 

surface d'application surface d'application 

<f A B c 0 E G A B c . 0 E G 

oo - - -0,53 -0.45 0,'3'3 -o'3e - - -0,'33 -0,36 -0,45 -o.~ I 

45° - 0,4~ -0,35 -O,O'l -0,60 - - -0,'39 0,43 .. 0.26 -0,05 -
Gu 0 

0,53 -0,31 -0,'J'.2 -0,52 - - -0,41 o.4s -0,32 -0,06 - -
Tabelle 4.6.19 

h : b : I = 1 .35 : 2 : 1 cqe = Coefficient de frottement c = 0 
t 

Toiture a 30° 
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COEFFICIENTS DE PRESSION 

~3 

~tj---.------.G ~,,l 
cpe c . pi 

surface d'application surface d'application 

<f A B c D E G A B c . D E G 

oo - - -0,40 -0,33 0,20 -0.'\l - - -0,28 -0/3\ -0,41 -0.'3~ 

45° - 0,'3\ -0,'31 -0,06 -0,65 - - -0,:8 O,'l8 -O,rl -0,0S -

60° - - 0,45 -0.41 -0,13 -0,51 - - -0,"12 0,'l8 -0.1l -0.QS 

Tabelle 4.6.19 

h : b : I = 1 .35 : 2 : 1 

Toiture a 30° 

c = Coefficient de frottement c = 0 pe t 
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==========~~~= ====== ======= = ====== 

OIUENT~\TIOM O,.(; 
=~~== ===~====~===== ==== ==== ===== = = 

F'f~ISE 

PRANDT A 
PRANDT B 

8 
1 

13 
2 

3. 0 
4 
9 
5 
7 
6 

19 
:1.8 

'")·J ,,,· .. ,; .. 
:1.6 
1 ".) ~· 

34 
:1.:1. 
:l 4 
20 
24 
~,., 

1:'lA'... 

17 
3:1. 
:1.5 
27 
'")t:' 
.... ,J 

29 
28 
30 
26 

CF' • 98 

0. 701 
0.708 

-0.389 
-:I.. 035 
-0.587 
·-0. 350 
-0.390 
·-0.~531 

-0.400 
-0.938 
-0.294 
-:t. 309 
-0.427 
·-0.547 

-0.271 
0. 24 ::. 

.. 0 + .rl (, i~ 
.. -0. 40~.'i 
-o.:545 

0. ~H5 
-·0.390 
·-0.447 
-0.279 

0 .::i<;'2 
... ·:1 •• 589 

0.343 
-.. 1.00l. 
-0.466 
-·0.237 
-0.798 
-0.305 
-0.445 

CF MOY 

0.993 
1. 00 l. 

--0.424 
-0. 8 :1. 2 
-·0.507 
·-0.271 
-0.473 
-0.276 
-0.474 
-0.947 
-0.353 
-0.786 
--0. 322 
--0. :z;·~:::. 

.... o. 235 
0. 0 .;:-,6 

-·0.4~~0 

-0.141 
-0.413 

0.180 
-0.299 
-0.410 
-·0.202 

0. 3~)4 
... 0.745 

0.208 
--0.751 
-0.441 
-.. o. 384 
-0.795 
-·O. 287 
-0.329 

c1:· F' IC 

:I.. 522 
1+537 

-0.855 
-2.276 
-1.347 
-0.804 
-0.913 
-0.77() 
-0.961 
-2 .• 250 
-0.651 
oo-2 + 903 
-0.970 
-· 1 • ~?. 4 2 

-ooo. 643 
() + 57 :I. 

_,, :L. 038 
--o. 905 
... 0. 754 

0. 686 
-0.866 
-0.992 
-0.638 

1..354 
···3. 558 

o.769 
-2.327 
-1.084 
-0.506 
- :I .• 706 
-0.676 
--0. 985 

CF' RMS 

0.123 
0 + 125 
0 •. 073 
0.210 
0.097 
0.075 
0 +'084 
0.096 
0+089 
0.212 
o.oeio 
0.279 
0.118 
0 .144 

0+071 
0.101 
0.071 
0. 15:1. 
0.060 
0. :I. :I. :l 
0. u. 0 
o.'106 
0.083 
0 .19:':i 
0. 25EI 
0. :1.0~.i 
o.196 
0 .10~; 
0+026 
0.160 
0.054 
0.101 
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--------------------------------------------------------------------
ORIENTATION 45.0 

================================== 
PRISE c F' +98 CF' MOY CF' PIC CF' l~:MS 

F'Rf~NIIT A 0.619 0.987 1. 415 0.1;:.6 
F'F\ANDT B 0.62l. 0.990 l.. 420 0+127 

8 -0.262 -0.193 -0.584 0+081 
1 0.677 o.543 1.. 510 0.160 , 

r:~ -1.l49 -0.683 -2.621 0+197' ,., 0.436 0.313 0.994 0 + 1l.9 " 10 -0.594 -0.647 -1.443 0+124 
4 -0.354 -0.441 -0.861 o.oso 
9 -0.66t -0.604 -1.452 0.116 
5 0.801 0+624 1.759 0.209 
7 -0.216 -0.209 -0.477 0.056 
6 o.s1s 0.360 1+144 0+139 

19 -0.332 -0.:378 -0.752 0.076 
:L 8 o.512 0.415 j,. 159 0.153 

0 1.331 2+760 2+831 0+013 
0 1.388 2+756 2+953 0 • O:t.2 

"l "l .:...: .. -0.356 -0.338 --0.840 0+092 
16 -0.664 -0.149 -1.565 0. 2~5:3 
12 -0.768 -0.543 -1.750 0. 1~i4 
34 -0.986 -0.030 -2.246 0+246 
11 -0.648 -·0.677 --1.421. 0.129 
:L4 0.388 0.005 o.s51 0+07:3 
20 -0.280 -0.237 -0.68? 0+092 
24 -0.344 -0.363 --0.844 0. 0<14 
32 0.426 0.284 0.969 0 +106 
17 0.331 0.091 0. 75:3 0+118 
31 .-0.403 -0~353 -0.875 0.066 
15 -0.138 -0.030 -0.299 0+067 
27 -0.317 -0.347 -0.710 0+059 
25 -0.548 -0.513 -1.226 0.130 
29 -0.198 -0.308 -0.444 0+025 
28 -0.289 -0.353 -0.649 0.049 
30 -0.373 -0.347 -0.788 0.066 
26 -0.345 -0.376 -0.728 0.0~6 

DUREE DE L'ESSAI: 0 • OOOHEUf\ES, 



--------------------------------------------------------------------
ORIENTATION 60.0 

=~=======~===================~==== r· Pl\ISE CF' .98 CF' MOY CF' PIC CP F:M~~ 

PF~ANDT A 0.592 0.983 1.437 0. 12·5 

r ~ 
F'RANDT B 0.594 0.985 1. 443 0.12? 

B -0.218 -0.007 -0.484 9.102 
:l 0 • 6 l. 3 0.492 1.36~!, O.lbl 

13 -0.917 -0.616 -2.095 0 +184 r, 2 o.525 0+447 1.200 0.142 
10 -0.541 -0.529 -1 : 204 0.107 

4 -0.409 -0.415 -0.910 0.086 
9 -0.640 -0.532 -1.505 O+l.11 
5 0.665 0.483 1.563 0.191 
7 -0.155 -o .'080 -0.363 0.063 
6 0.417 0+193 0.976 0.121 

19 -0.355 -0.386 -0.804 o.q73 
18 0.639 o.541 1.446 0.180 

0 1.152 2.743 2+797 0+013 
0 1+218 2.740 2+956 0.01:3 

22 -0.371 -0.407 -0.812 0.075 
16 -0.832 -0.698 -1.822 0. 22:1. 
1 r) ... -0.617 -0.472 -1.436 0.10b 
34 -1.270 -0.838 -2. 95:':i 0 .~P4 
11 -0.514 . -0.498 - :I . .157 0 .108 
:t4 -0.394 -0.155 -0.886 O.l.00 
20 -0.339 -0.372 -0.789 0.085 
:?.4 -0.398 -0.390 --0.927 0.096 
71 •. , 
,,.., .... 0.454 0.283 1.060 o.u.o 
17 -0.221 -0.039 -O.~i16 0.075 
31 -0.438 -0.356 ·-0.999 0.086 
15 -o. l.66 -0.106 -·O. ~~78 0.049 
27 -0.358 -0.352 -0.845 0+070 
25 -0.614 -0.437 -1.450 0 .117 
29 -0.183 -0.322 -0.436 0.024 
28 -0.308 -0.357 -0.736 0.055 
30 -0.377 -0.348 -0.872 0.074 
26 -0.308 -0.374 -0.711 0.059 

DUREE [IE LI ESSA I: - O.OOOHEURES, 



==================~==== = ===== == === 

ORIENTATION 90.C 
==============:=================== 

PRISE CF' .98 CF' MOY CF· F'IC CF' RMS 

pf:;r-1NDT t.1 0.61~j 0.981 :L. 463 0. :l. 24 
F'RANDT B 0.618 0.981 1.471 ().1 2 4 

8 0.455 0.220 1. 09 l O+l~:J O 

1 0.4 ;33 0.232 :I.. 039 0. j_ :I. 6 
1 -: ... ..., --1. 14 3 ··-0. 869 -2.659 0.251 

2 0.545 0.492 !.268 0. :I. ~:i O 
10 -··O. 550 ·-0. 587 -1. 221 0. :1.20 

4 --0. 299 --0.3:1.8 --0. 663 0.062 
9 -0.738 -0.740 -1.710 O, U)B 
c: 0.422 0.202 0.979 0.:1.~5:·5 ~ 

7 0.327 0.074 0.763 0+098 
6 0+263 0.009 0.613 0+080 

l 'J -0.282 -0.309 -0.641 0.059 
:1.8 0+730 0+530 1.660 0+181 
-0 1"•3"47 '2 ·+7!i-:4' ·2.831 0.01-e 
0 1+413 2+736 2.970 0.013 

22 --0. 448 -0.400 -1.034- 0.085 
16 -0.738 ·-0.664 -l.. 705 0+140 
1 'l ,_ -0.492 -0.385 -:l.. 073 0 • 1 0 :L 

:54 -0.993 -0.703 -2.167 0+182 
:1.1 -0.433 -0.304 -0.908 0.078 
14 -0.660 --0. 597 --1.382 ().128 
20 -0.354 --0. 360 -0.746 0+066 
24 -0.344 -0.363 -0.725 0.067 
"'"''') 
,:') •... -·0.266 -0.196 -0.574 0+071 
:\.7 --0. 520 - 0.439 -1.123 0. :l :I. 5 
:q --0. 692 -0.240 -l.585 0. 09 :I. 
15 -0.413 -0.349 --0. 946 0.09S> 
~~7 -0.418 -0.236 -0.970 0.070 
'') C" 
A ..... , --0.419 -0.407 --0. 973 0.003 
29 0+059 0+027 0. 133 0+027 
28 -0.284 -0.2l.8 --0.638 0.05() 
30 -0.832 -0.219 -1.810 0+092 
26 -0.218 -0.216 -0.474 0.047 

DUREE DE l'ESSAI: o.OOOHEUREs, 



I 

l 
l. 

==============================~=== 

ORIENTATION 0.120000EtOZ 
================================== 

1:·RISE CP +98 CF'. MOY CF' F'IC CP F~Mt: 

F'ri:ANDT ~1 0.662 0.987 :!.. 433 0.13;,~ 

F'f\MHIT B 0.657 0.979 l.. 424 O.l.3:~ 

8 0.618 0.412 1+469 0.18!.i 
1 0.229 0.019 0.545 O.O?:":i 

l.3 -·1+389 --0.555 -~.~. S'2•1 0. 4 4 :I. 
2 0.498 0.375 1.0.,9 0. 11 ::. 

1 () -0.277' --0. 082 -0. 6 7.5 0.01:..~ 

4 ·-0.324 -0.343 -0.783 0.070 
9 ·-0.642 ·-0.497 -·l .• 443 0. 1 DO 
5 .... o. 22~> ··0.051 --0.505 0. 09 6 
'? 0.462 0.218 1. 01. 3 0 . 12f.> 
' ·-0.:1.7~. -0.125 -0.374 0+06 0 C) 

:I.~~ ... 0.364 ... 0.362 -0.830 0+0?5 
•! Q 
.L Q 0.525 0 + 3~56 1+ 198 0 • :I.:~ s:· 

0 1. 274 2+770 2+829 0.01:~ 

0 :1.. 339 2+745 2+974 0. 0 :L :L .. ,.., 
J:...i.. -0.501 -0.405 -1.096 0+107 
16 -0.565 -0.505 -1.236 0.100 
:1.2 -0.292 -0.018 -0.688 0.102 
34 -0.701 -0.525 -1.650 0. 13 :I. 
u. -0 .132 -0.087 -0.317 0.054 
:L 4 -0.500 -0.503 -1.200 0.102 
20 -0.315 --0.342 -0.787 0+089 
24 -0.288 -0.297 -0.720 0.085 
3~1 " .. 0.280 0.120 0.627 0.085 
17 -0.738 -0.461 -1.650 0. :1. :L 2 
31 -0.435 -0.361 -0.963 0.076 
15 -0.560 -0.502 -1.239 0 +122 
27 --0.431 -0.430 -0.918 0+074 .., ., 
.: • .J --0. 353 -0.351 --0.752 0.0'7:L 
29 0 .127 0.127 0.300 0. 0:57 
28 --0. 4 56 -0.442 -· 1. 083 0. 06 \:) 
30 -0.480 -0.383 -1.0l.4 0.077 
26 --0.374 -·O. 409 -0.791 O.O<)::i 

DUREE DE L'ESSAI: O.OOOHEURESr 



[_ 

================================== 
ORIENTATION 0.180000Et03 

================================== 
PRISE 

PRANDT A 
F'l:::ANDT D 

8 
1 

13 
2 

10 
4 
<1 
5 
7 
6 

19 
:1.8 

0 
0 

22 
16 
12 
~~4 

11 
14 
20 
24 
32 
17 
31 
15 
27 
25 
29 
28 
:rn 
26 

CF' .98 

0.659 
0.671 

-0.762 
-0.320 
-0.530 
-0.532 
0.282 

-0.295 
-0.165 
-0.446 
-1.113 
-0.33B 
-0.371 
--0.576 
1.173 
1.235 

-0.402 
-0.472 
o.560 

-0.531 
0+267 

-0.405 
-0.352 
-0.300 
-0.355 
-0.439 
-0.279 
-0.356 
-0.252 
-0.248 
0.417 

-0.313 
-1.720 
-0.389 

CF' MOY 

0+998 
1.007 

-0.768 
-0.301 
·-0.268 
-0.394 
0.085 

-0.163 
-0.030 
-0.410 
-0.671 
-0. 311 
... 0.192 
--o.~~64 

2 • El 1 4 
2 d303 

-0.367 
-0.517 

0.263 
-0.529 

0+170 
-0.514 
-0.297 
-0+149 
-0.304 
-0.451 
-0.333 
··0.425 
-0.311 
-0.233 

0+682 
-0. 4 :I. 3 
·-0. 802 
-0.312 

CF' F'IC 

1+504 
1.533 

-1. 667 
-·O. 700 
.. 1. 172 
-1.177 
0.586 

--0.615 
··0+380 
-1.031 
-2~550 
--0.:7 73 
... 0.864 
·- l. 342 
2.874 
~5.025 

-0.893 
-1.048 

1+317 
-1.249 
0.640 

-0.971 
-0.812 
·-0. 693 
-0.835 
-l.. 032 
-0.637 
-0.814 
-0.626 
--0.617 
0.967 

--0. 726 
··· 4. 133 
·-0.93~5 

CF' RMS 

0+127 
0.129 
o.166 
o.056 
0 + 173 . 
0.121 
o.oa9 
o.065 
0.085 
0.076 
0 • 2 l. 3 
0.055" 
0.122 
0. l. 36 
0, OU. 
0.01~~ 

0.093 
0.090 
0.183 
0.092 
0.098 
0.082 
0.088 
0+107 
0.085 
0+072 
0.057 
0.064 
0+053 
0.064 
0.058 
0.059 
0.290 
0.085 



== === ============================= 
ORIENTATION 0.135000Et03 

================================~= 

PRISE CF' .98 CF' MOY CF' F' IC CP l\M~; 

F'RANDT A 0.631 0.988 1..435 0.129 

'I ~ F'RANDT B 0.635 0.985 1.444 0.130 
8 0.624 0.495 1.437 0.169 
1 -0.167 --0.103 -0.384 0. Ob~:i 

1 · 
13 -0.875 0.033 -2.048 · o.22s 

2 0+348 0+249 0.815 0.087 
10 0.290 0.010 0.628 0.077 

4 -0.388 -0.378 -0.841 0.001 
9 -0.576 -0.033 -1.245 0 .192 
5 -0.276 -O.l.77 -0.597 0.087 
7 0.491 0.324 1.038 0.124 
6 -0.244 -0.202 -0.5l.6 0.058 

19 -0.352 -0.348 -0.790 0.075 
18 0.416 0. l. 89 0.934 0.09B 

0 1.267 2.783 2.851 0 • 0 l. 2 
0 1+ 309 2+754 2+947 o.ou. 

22 -0.527 -0.441 -1.176 - 0+125 
16 -0.792 -0.593 -1.766 0 • l:I.<.>-' 
1 ~) ·- 0.351 0.090 0+826 0.147 
:34 ·-0. 980 -0.645 --2. 304 0. :I. 74 
11 -0.123 -0.012 -0.281 0.076 
14 -0.649 -0.624 -1.489 0.12B 
20 -0.379 -0.332 -0.851 0.091 
24 -0.300 -0.160 -0.672 0.084 
'3"2 ·o-; 224 ·o .105 --o. 4 97 0+075 
17 -0.649 -0.485 -1.440 0+133 
31 -0.469 -0.373 -1.090 0.075 
15 -0.604 -0.674 -1.405 0. 13:3 
27 -0.284 -0.402 -0.766 0+066 
25 -0.274 -0.276 -0.739 0. 07<-; 
29 0.230 0.378 o.557 0.045 
28 -0.436 -0.443 --1.059 0.074 

, , 30 -0.357 -0.372 -0.864 0.070 
26 -0.312 -0.397 -0.755 0.064 

I 
DUREE DE L'ESSAI: O.OOOHEURES, 

I. 
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============= ==== == ========= == ==== 
ORIENTATION 0.225000Et03 

==============================:=== 
F'RISE 

Vi~ANDT ~1 

F'F~ANDT B 
8 
1 

:J.~ 

2 
10 

4 
9 
5 
7 
6 

19 
18 

0 
0 ., •) 

.:.. ·-
16 
12 
34 
11 
14 
20 
24 
32 
17 
31 
15 
27 ,.,.,,. ... .., 
29 
28 
30 
26 

CF' .98 

0. 665 
0.671 

-0.302 
-0.329 
-0-."3~5 

-0.315 
-0.178 

0.232 
-0.19El 
·-0. 502 
-0.3·47 
-0.355 
0.507 

-0.316 
J .• 215 
1.24~i 

-0.263 
-·O. 404 
-0. 28f.l 
-0.451 
-0.167 
--0. 492 
-0.144 

0.209 
-0.4l4 
-0.626 
.:..o. 266 
-0.617 
-0.149 
-0.224 
-0.124 
-0.251 
0.545 
0.441 

DUREE DE L'ESSAit 

CF' MOY 

1.002 
1.005 

-0.332 
-0.391. 
--·o ~ 354 
-0.371 
-0.133 

0.099 
-0.215 
-0.421 
-0.357 
-0.353 
0.349 

--0. 404 
2.845 
2.816 

- 0.162 
... 0.470 
--0. OOCJ 
--0.·~73 

-0.076 
-0.570 
·-0.0l.7 

9.099 
-·0.451 
-0.478 
-0.218 
-0.716 
-0.066 
-0. 162 
.:...0.001 
-0.257 

01371 
0.348 

CP PIC 

1. 499 
1.512 

-0.704 
-0.767 
···0.800 
-0.711 
-0.399 

0.520 
-0.453 
-1.152 
-·0.819 
-0.837 
1.128 

-0.704 
2.925 
2.999 

--0. 59 8 
--0. 920 
-0.651 
"'' l. 020 
-0. 3"7 4 
- 1.098 
-0.343 

0.497 
-0.904 
-:I .• 367 
-0.628 
-1.459 
-0.338 
-.o. 510 
-0.270 
-0.547 

1.255 
·1.016 

O.OOOHEURES• 

CF' F:M ~~ 

O+t 2 ? 
O.l.2 B 
0.060 
0.067 
0'+ OTT 
0.056 
0+057 
O+Oi'l. 
0.049 
0. 08:1. 
0.068 
0. 07~5 
0. U . 5 
0.057 
0.014 
0+016 
0.072 
0+07 5 
0. l 2 c, 
o. oa::s 
0. 06~i 
o.o r;o 
0 r r.:· '> 

t ._J \J ~. 

0' 06:3 
o.oas 
0.127 
0+062 
0+116 
0.073 
0+058 
0.063 
0.065 
0+137 
0.127 



r 

================================== 
ORIENTATION 0.240000EtOZ 

================ =========== ~====== 

PRISE CF' +98 CP MOY CP F'IC CP RMS 

F'F~t1NDT ~1 0+650 1+005 :1.. 496 !')+:I. 32 
FF<:MHIT B 0.646 1.000 1+487 0+133 

( .. , ,, -·0.344 -0.347 ... 0.776 O.O~;.~~ 

:I. --0. 440 --0.413 .... 0.993 (),O/O 
:i.3 .... 0.345 .. -o. 352 """ ... -. r'\ 

-~,•.r/~.::.. 0. 06Sl 
2 ·-0. 359 --0.400 ... 0.76:1. 0.059 

l 0 ... 0.163 -0.175 -0;374 0+044 
4 0.223 0.051 0+513 o.o7~i 

9 -0.240 -0.252 -0.507 0+043 
5 -0.539 -0.421 -1.l.39 0.0?8 
7 --0. 403 -0.361 -0.929 0. 08:1. 
6 -0.513 -0.367 -1+185 0+079 

:l Cf 0.479 0+339 1+088 0. :I. 22 
:t.8 -0.319 -0.399 -0.723 0+056 

0 1+197 2.814 2+886 0. 0:1. 2 
0 1+243 2+773 2+998 0+003 

22 -0.407 -0.325 -0.924 0.l10 
:1.6 -0.41~5 -0.437 -0.942 o.07El 
12 -0.277 -0.038 -0.649 0.082 
34 -0.4l.4 --0. 409 -0.9(l8 0.074 
:1.1 -0.145 --0.124 -o. 3:50 o.048 
:l 4 --0. 450 -0.501 ... :I.. 02 (;-, 0.0~~6 

20 -- 0. 23 7 -·0.145 -0.~569 0.07B 
24 0. :I. :50 0. 0 :I. 6 0. :560 O.O'?:l. 
32 -·O, 406 ... 0.4l>7 -·0.903 0. Of.l4 
:1.7 ··0. 657 --0. 402 -1.463 0.104 
3l -0.209 -0.078 -0.469 o.oeis 
:1.5 -0.529 -0.495 -l .• 186 0 .:I. :l.l. 
27 0.322 0.112 0.706 0+098 
25 -0.323 -0.257 -0. ~7 09 0. 07El 
;!9 -·O. 263 -0.454 -0.650 0.042 
28 -o. l.52 -0.063 -0.37<'.; 0+0'78 

l. 30 0.508 0+227 :I.+ 166 0+123 
~?6 0.588,~ 0.471 1+351 0.147 

I DUREE DE L'ESSAI: O.OOOHEURESr 

L 



r 

=======================~========== 

ORIENTATION 0.270000Et03 
======= ====~====================== 

F'RISE CF' .98 CF' MOY CF' P IC CF' RMS 

PF~ANIIT A 0.635 1.002 1.477 0.129 
F'RANIIT B 0.631 0.992 1+470 0. l. 29 

8 -0.335 -0.235 -0.789 0.06~5 

1 -0.409 -0.236 -··O. 964 0+073 
1 :~ -0.370 -0.206 -0.826 0. 064 ., 

~- -0.239 -0.243 -0.5:53 0.04B 
10 -0.189 --0. 16 8 -·0.451 0.051 

4 -0.231 -0.165 -0.54<7 o.oa2 
9 --0.203 -·O, :J.87 ·-0.4i'4 0.049 
~5 -0.379 -0.228 ·-0.886 0.067 
7 -0.602 -0.261 -1.:rn2 0+087 
6 -0.611 -0. 24 :I. -1.40:~ 0. 09~?. 

:1.9 -0.263 -0.207 -0.616 0.082 
18 -0.244 -0.228 -0. 57~~ 0.046 
Q "1+418 2.821 2.879 o-. 019·-
0 1+448 2.775 2.941 0.020 

22 -0.407 -0.336 -0.879 0.091 
16 -0.212 -0.177 -0.458 0.050 
12 -0.362 -0.268 -0.821 0.097 
:34 --0.275 -0.189 ·-0.(:.24 0.058 
l. 1 --0.271 -0.212 -0.665 0.066 
:l 4 -0.195 -0. :I. 54 -0.478 0+050 
20 -0.255 -0.241 -0.581 0+058 
24 -0.315 -0.244 -0.718 0.06El 
32 -0.318 --0. 353 -0.716 0.066 
1. 7 -0.297 -0.236 -0.668 0. O?~i 
31 0.358 0.054 0.781 0.096 
15 -0.229 -0.185 ·-0.50t 0.05~5 
27 0+580 0.327 1+256 0. :L49 
25 -0.421 -0.326 -0.912 0. 10 :l. 
29 -0.184 -0.342 -0.452 0.027 
28 0+391 0.191 0.962 0. 1 ;~<.;> 

I . 30 0. 26~!. 0.033 0+59t) 0.084 
26 0.644 0+472 1+467 0+146 

I 
IIUREE IIE L'ESSAI: O+OOOHEURES, 

l 
l 



I 
r-

! = = ===============================~ 

ORIENTATION 0.300000Et03 
=~================================ 

!~ f-'R ISE CP +98 CP MOY CP PIC CP .l\MS 

PFrnNDT A 0.670 1.005 1.495 0.132 ,. F'l\ANDT B 0.665 0.995 1.4B4 0.132 
8 -0.488 -0.470 -1.093 0. OTi' 
1 -0.458 -0.414 -1.027 0.078 

13 -0.524 -0.444 -1.198 0. 10 l. ,., 
,;.. ·-0. 359 -0.441 -0.820 0 .. 067 

:l.O ·-0.541 -0.585 -1.217 0 .117 
4 0+457 0.336 1. 027 0. :I. :I. B 
r; -0.475 -0.507 -1.059 0 + 09 :L 
1::-
,J --0. 392 -0.416 -0.874 0. 0 7:1. 
"' i' -"0. 429 ... 0.406 -0.957 O.OB2 I 

(:; -0.539 -0.407 -1.20~~ 0.094 
:I.<,;> 0 t 4 76 0.384 1+099 0 t :L 3 l 
:L 8 -0.364 -0.449 ·-0.839 0,06A 

0 1. 267 2+827 2.888 O.Ol. 6 
0 1.281 2.774 2.920 0.010 

22 -0.256 -0.197 -0.575 0.066 
16 -0.251 -0.265 -0.563 0.050 
12 -0.752 -·O. 384 -1.676 0.120 
~54 -0.356 -0.362 -0.793 0.070 
11 -0.604 -0.597 -1.444 0.152 
14 -0.171 -0.160 -0.409 0.053 
20 0.213 0.066 0.467 0.075 
24 -0.:1.85 -0.056 -0.406 0.074 
32 / -0.427 -0.454 -1.ooa 0.089 
17 --0 + 309 -0.029 -0.730 0.113 
31 0.461 0+216 1.112 0+136 
:1.5 -0.142 -0.110 -0.343 0. O~i7 
27 0.640 0.484 1+439. 0.165 
25 -0.372 -0.232 ·-0.837 0.09/' 
2 9 -0.193 -0.314 -0.453 0+025 ., (~ 
": .. O 0.604 0.486 1.415 0, 1 S1 6 
30 -·0.241 -·o. 135 -0.570 0+06~5 

26 0.437 0.344 1.034 0.109 

DUREE DE l'ESSAI: O.OOOHELJRESr 

L 

L 



I 
f ~ 

==~=============================== 

ORIENTATION 0.315000Et03 
================================== 

Pr~ISE CP .98 CP MOY CF' PIC CF' RMS 

PRf.1NDT A 0.655 1.002 1.471 0. :J. 32 
F'RAN!tT B 0.650 0.988 1.460 0. :t.32 

8 -0.516 -0.453 -· 1. :I. 80 0.087 
1 -0.358 -0.391 -0.819 0+070 

13 -0.588 -0.499 -1.378 0+094 
2 -0.338 -0.422 -.0.792 0-.064 

10 -0.476 -0.579 -1.127 0+086 
4 0.376 0.312 0.891 0.102 
9 --0.510 --0.478 -1.092 0+071 
5 -0.355 -0.380 -0.761 0+068 _, 

-0.450 -0.379 -1.015 0+076 I 

6 -0.42:1. -0.388 -0.950 0.077 
:l. Sl 0.387 o.345 0.902 09:!.0{; 
18 -0.340 --0.419 -0.792 0.064 

0 1.283 2+843 2+900 0. 0:1.f.J 
0 l .• :~20 2,7c19 2+983 0. 00(? 

22 -0.244 -0.158 -0.538 0.063 
16 -0.258 --0. 200 ·-0. 569 o.o5B 
12 -0.648 -0.555 -1.500 0+163 
34 -0.404 --0.331 --0. 937 0+075 
:1: 1 -0.616 -0.737 -1.432 0. u. 3 
14 -0.166 --0. 083 -0. 38:'-j 0+071 
20 0.200 0 .103 0.454 0.065 
24 -0.147 -0.011 -0.334 0.061 

.,:.~- ...-0+3"S!:t :.o-; 3135 -=o .-a9~ () • 0'8"4r 
17 0.303 0+026 0.703 0.158 
31 0.502 o.356 1.197 0+127 
15 -0.124 -0.024 -0.295 0+079 
27 0.575 0+439 1.273 0+133 
25 -0.310 -0.153 -0.68b 0.084 
29 -·0.180 -·O. 335 --0.439 0.025 
28 0.563 0+535 1.370 0. it>5 
30 -·O, 232 -0.228 --0.548 0+060 
'1 • ..:. t• 0.338 o.1cn 0.797 0. 081 

I DUREE DE L'ESSAI! O.OOOHEURESr 



s+nJq s+o+1ns5u sap xnoa1qo l 
·saJnsaw ap s+u1od sap +a saooµns sap uo1+1U!J90 

isl awioJ DJ ins s9insaw 

cl:> 1a b:> uo1ssaid ap s1ua/:J!JJBO:> 

1 
1 
1 
l 
~l 

l 

_I 

J 
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J 
J 
J 
J 
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Tabelle 4.6.21 

h : b : I = 1 .35 : 2 : 1 

Toiture a 30° 

--~ -

ia3 

~· w'{T 
.J,.02 

~r=c~,ll 
a.+ o· .II :J 

:. :::t: = : :::U 
D 

I 
Cf A 

oo 0,&0 

45° 0,'3l 

60° 0,0l 

--, 
I j; 

COEFFICIENTS DE PRESSION 

cqe c . qi 

surface d'application surface d 1 application 

B c D E G A B c . 0 E G 

-0.44 -0,5G -0,'1'1 -0,0I -0,41 -0,4'1 -0,14 -O,·H -0,SO -0,40, -0,4.4 

-0,43 0,'43 -0,22 -0,15 -0,41" -O,'l6 o,o~ -0,30 -0,33 -0,11 0,0~ 

-0,31 0,66 0,2.6 -O,l5 -Q5~ 0,0S o,~ C>,l8 -0,30 0,05 o,oe 
' 

cqe = Coefficient de frottement Ct = 0 



l~ r~-

ial 
~-,,---G f 

"'~f:tJ_ 
.J,. 0 2 

~r=f:,11 

~ o• .II '':J 
:==:::u 

D 

Tabelle 4.6.21 

h : b : I = 1 .35 : 2 : 1 

Toiture a 30° 

I 

' I 

I 

I 

I 

<f A 

oo 0,41 

4 5° 0,20 

60° 0,0~ 

-----. -, 
.I ~ 

COEFFICIENTS DE PRESSION 

c cp; pe 

surface d'application surface d'application 

8 c D E G A B c . D E G 

-0,41 -o,ss - 0,'15 -0,01 -0,49 -0,1C3 -0,4' -0,4S -0,S5 -0,-1\6 -o.~ 

-QSb 0,22 -0, 16 -0,\~ -0,31 -0,'lO -0,0'3 -0,00 -0,50 -0,\4 -0,06 

-0,43 0,53 -0,01 -0,18 -0,61 -QOl 0,05 0,01 -0.44 0.01 0,0, 

c = Coefficient de frottement c = 0 pe t 

~ 
/J.l 
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~======================= = ========= 

ORIENTATION o.c 
= = == ====== = == == == ==~ === ======= = = == 

Pf\ I SE CF' .98 CF' MOY CF' F' IC CF' F:Ml~ 

PF~ANDT A 0.638 1.017 1.495 0.129 
F'RANDT B 0.647 1+010 1. 51 f., 0.130 

8 -0.293 -0.307 -0.665 0+067 
. .1 .o. 522 .o. 264 :! .• 185 o.1.7a. 

13 . -0.740 -0.516 -1.660 o .12c> 
2 0.606 0.468 1+360 o.156 

10 -0.413 -0.485 ·-0.911 0.079 
4 -0.454 -0.503 -·1.004 0.091 
9 ... 0.491 --0. 484 -1.110 0.089 
5 0.390 0.022 o.aso 0.124 
7 -0.383 -0.438 -O.B87 0, O?f:l 
6 0.550 0 .. 222 l. • 27 :5 0.1~?0 

19 -·0.435 -0.445 --1.001 0.087 
18 --0.561 -0.550 -1.292 O. :1. :L 8 

ri ") .._ ._ -0.388 -0.432 -0. 7'42 0.083 
:L 6 ·-0.227 -0.065 --0 "552 o. 1 o::; 
12 ... 0.638 -0.528 -··1.418 0.087 
34 -0.741 --0. 436 ··-1.648 0.1~;0 

11 -0.406 -0.485 -·0.90? 0.069 
14 -0.218 --0.028 -0.487 0.107 
20 -0.415 -0.500 -0. 9"52 0+083 
24 -0.401 -0.484 -0.922 O.OB3 
32 -0.432 -0.482 -0.982 0+082 
17 -0.457 -0.263 -- 3 .• 039 0.177 
31 0+054 0.012 0.12:5 0+018 
15 0.244 -0.006 0.553 0.102 
27 0.628 0.435 1.459 o,, 150 
25 --0.416 -0.457 -0.966 0; 08~5 
29 0.402 0.060 0.919 0 +151 
28 1+342 2.812 3.068 0. 0 :I. 8 
30 -0.275 -0.153 -0.629 0.109 
26 0.498 0+353 1+138 0.131 

DUREE DE L'ESSAI: O.OOOHEURES, 



=================================~ 

01\IENTATION 45 .c 
================================== 

PRISE CF' .98 CF' MOY CP F'IC CF' F:MS 

PRANDT A 0.709 1. 015 1.485 0. 135 
F'RANDT B 0.712 1.006 1.494 0.136 

8 -0.144 -0.045 -0.340 0.055 
1 0.599 0.485 1.415 0.151 

13 -1.240 -1. 037 -2.785 0.229 
2 0.394 o.316 0.884 0 +100 

10 -0.734 -0.952 -1.612 0.147 
4 -0.255 -0.111 -0.559 o.os5 
9 -0.914 -1.097 -2.158 0.167 
5 o.582 0.391 l . • 37 4 0 .133 
7 -0.233 -0.021 -0.525 0.076 
6 0.765 o.576 1.724 0.205 

19 -0.241 -0.070 -0.527 0.093 
:1.8 o.5o5 0.300 1. j, 04 0.152 

0 1. 263 2.856 2.915 0.012 
0 1. 304 2.808 :~.012 0. 0:1. 7 

22 o.360 0.110 0.773 0 .11l. 
16 -0.628 -0.016 -· l. • 3 4 9 0.1'?4 
l. 2 -0.611 --0.628 -l.289 0.110 
:5 4 -0.740 -0.ll.4 -l.560 o.22a 
11 -0.640 -·0.783 --l .• 51B 0.122 
14 -0.190 -0.086 -0.450 0.079 
20 0.227 0.038 0.541 0.100 
24 -0.185 -0.039 -0.443. 0.089 
32 -0.235 -0.282 -0.614 0.050 
17 -o.356 -0.308 -o •. 932 0.117 
31 0.131 0.235 0.307 0.014 
15 -0.268 -0.174 -0.631 0.078 
27 0.315 0.197 0.794 0.079 
25 0.295 0.007 0.743 0.084 
29 -0.220 -0.234 ·-0.547 0+069 
28 1.201 2.844 2.983 0.010 

I. 30 ·-0.186 -0.200 -0.432 0.049 
26 0.232 0.089 0.539 0. 06:5 

l 
DUREE DE L'ESSAI: O.OOOHEURES, 

l 

L 
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=================================~ 

ORIENTATION 60.C 
=================================~ 

F'RISE 

PRANDT A 
PRANDT B 

8 
1 

13 
2 

10 
4 
9 
5 
7 
6 

:1.9 
1.8 

0 
0 

22 
:1. 6 
12 
:~4 
11 
14 
20 
24 
32 
17 
31 
15 
27 
25 
29 
28 
30 
26 

CF' • 98 

0.662 
0.663 
0. 152 
o.374 

-1.206 
0.240 

-0.690 
0.307 

-0.820 
0.422 
0.217 

-0.761 
0.278 
0.660 
1. 2El6 
1.362 
0.368 

-0.880 
-0.685 
-1.137 
-0.644 
-0.245 
0.341 
0.303 

-0.205 
-0.394 
0.162 

-0.234 
0.209 
0.268 

-0.214 
1.251 

-0 .182 
-0.099 

er-· MOY 

1+ 011 
1.010 
0.034 
0.168 

- 0.998 
0.136 

-0.836 
o.os5 

-0.846 
0.123 
0.006 

--0.012 
0.041 
.o.529 
2+837 
2.794 
o.25a 

-0.544 
-0.635 
-0.442 
--0.681 
-0.126 

0.216 
0.157 

-0.220 
-0.258 

0+300 
-0.197 
0.010 
0+147 

-0.259 
2.806 

-0.201 
-0.012 

CP F'IC 

l. I 498 
L499 
0., 38 7 
0. 95 ::. 

-·2.B75' 
0.572 

-1.513 
0.674 

-1. 880 
0.968 
0.451 

-1.582 
0.633 
1 ... 504 
2.900 
3.073 
0.856 

-2.046 
- 1.481 
·-2. 4 5 '7 
-1.458 
-0.55~~ 

0.804 
0.715 

--0. 488 
--o. 937 

o.:562 
··O. ~524 
0.528 
0.676 

-0.502 
2.931 

-0.395 
-0.215 

DURl;E .DE J._ I ES9AI .: --- Q._._09_0HE;URES' 

CF' F:ME:; 

( · i r) Cl u i .... ,,; .. 'j' 

0 . 130 
(1 ~r:r) 
:_J t v ,J.:.. 

0.20B 
0 .249 
0+0'70 
0.130 
0.097 
0+148 
0.213 
0+059 
0 . 3 20 
0.092 
0.10~ 
0+016 
0.02 2 
0.107 
0.274 
0.132 
0.30'7 
0.124 
0 . 058 
0.102 
0+096 
0.055 
0. 09 f:) 
0.012 
0.057 
0+058 
0.094 
0.052 
0.019 
0.041 
0.050 

I 
· 1 
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================================== 
ORIENTATION 90.C 

== = === === ==~============~======~= ~ 

Prn SE 

PRANDT A 
PRANDT B 

Cl 
~I 

:t 
i -· J , ~ 

2 
l () 

4 
9 
5 
7 
6 

19 
18 

0 
0 

22 
:1.6 
:1.2 
~:) 4 
:!. l. 
:I. 4 
20 
':)f 
.~.. ~ 

32 
1 .., 
. 1, I 

3l 
·I'"'. 
. l,\MI 

27 
25 
25' 
28 
30 
26 

CF' .98 

0.648 
0.655 
0.223 

-C.821 
·· 1. 123 
-0.426 
--0.606 

0.406 
;0.905 
.!.1. 236 
o'\ 193 

··O. 830 
0.329 
0.661 
1+315 
1.288 
0.367 

-0.750 
-0.448 
···0.844 
... 0.240 
-O.C-.05 

0+403 
0+403 

·-0.143 
···0.578 

0 .. 22B 
-0.309 
··0.258 

0+417 
-0.239 

1+270 
-0.159 
-0.178 

UF:EE DE L' ESS?1I t 

CF' MOY 

1.014 
1.009 
0.179 

--t.).570 
··· 0.808 
-·O. 3~~6 
-0.554 

0.333 
-0.750 
-0.565 

0+153 
-0.579 

0+216 
0.601 
2+860 
2+778 
o,307 

-0.690 
-0.180 
-0.671 
-0.137 
-0.581 

o.305 
0.338 

-·O, 073 
--0. 259 
o.418 

-0.181 
-0.116 

o.314 
-0.181 

2.001 
-0.135 
-0.102 

CF' F'IC 

1.457 
l.+472 
0+549 

-2.022 
··· 2.57El 
··-0. 979 
.... 1.397 

0.936 
-1.901 
-2.597 
0.428 

-1. 841. 
0.752 
1. :513 
2+993 
2.933 
0+873 

--1.786 
-1.083 
··2.040 
-0.541 
-1. 363 
0.878 
0.878 

-0.325 
-- J. .~~1() 

0.507 
···O. 68t::. 
.... 0.57'2 

0.955 
-0.555 

2. 95 l. 
-0.357 
-0.397 

o.oOOHEURESr 

CP RMD 

0.130 
0.1~1 

0.053 
0+167 
\.! t 2 ~:. 2 

0. 1 :r.2 
0. l 3 :L 
0.10~~; 

o.1ss 
0. 20'? 
0.047 
0.152 
0+086 
0. l. 87 
O.Ol6 
0. 02 :L 
0+092 
0. :l f.> :i. 
0, OEl l 
O.:l.!:16 
0, Oc>O 
0. 1.ll,5 
0. OE':l 
0, O(.i'~.'i 
0 " (.! ~~.'..: 0 
(,: t l () t:. 
·Ci~O:i.2 
0 T ()",?(? 
,., r . -• , ... 
•.) .. ~._.; ; ~') 

0.097 
0.039 
1~.022. 

0+040 
o.o4~i 



,. 
===================~===========~== 

ORIENTATION 0.120000Et03 
=============~===~========~=====~= r- PRISE CF' .98 CF' MOY CF' PIC CF' F:MS 

PF:ANDT A 0.707 1. 018 1.553 0 .134 

r-- PRANDT t-< 0.710 1.006 i.~:;5c; 0.134 
8 0.150 0.036 0+340 0.057 
1 -0.452 -0.488 --1.028 0.07'? 

·1 ·z ... o,<122 -·O .132 -~ r-,..., ..... 0+2t)1 .. .., •..• 4..~v 
·~ .:. ... 0.418 --0. 540 -:! .• 007 0.0/6 

:L 0 -0.1Sl8 -·0+092 -0.457 o.o~rn 

4 0.402 0.342 0.928 0.10<:, 
9 .... 0; :1 56 -·0+271 -· 1 • 6 9 :I. o.~~l:l. 

5 -0.5:1.3 --0.479 -:1..141' 0.092 
7 0. 12l 0.006 0+28b O.O~:'i3 

6 --0.431 --0.544 -1.0U?.. O.OB8 
:l. 9 0+208 0.020 0+468 0.083 
18 0 t 535 . 0.368 1+203 0+124 

0 1.334 2.e10 ~.~.878 0+005 
0 1.352 2+758 2+916 0+017 

22 0+2EIB 0.100 0.602 0.076 
16 -0.804 -0.753 -1. 6.82 0. 1 :~3 
12 -0.3911' -0.269 -0.922 0.122 
34 -0.990 -0.849 ... 2.289 0.200 
:1.1 -0.248 --o .170 -0.605 0+064 
:I. 4 -o-. 666 -0.778 -:I. .623 0.129 
20 0.256 0.161 0.618 0.073 
.~t.4 0-+ 37.7 ---0.328 O.~tOD o.0<1e 
32 -0.224 ··0.252 -0.588 0.062 
17 -0.62? -0.563 -:I.. 655 0.120 
31 0.151 0+294 0.361 0.013 
:1.5 -0.61.8 -0.683 - :I.. 481 0+14:1. 
27 -0.465 -0.464 -:l.07'5 0. 109 
25 0.393 0.309 0+927 0.104 
29 ··0.455 -0.395 -1.009 0.098 
28 l.+323 2+767 2 • c137 0.0:1.0 
30 -0.264 -0.148 --0.586 (). 091 
26 -0.328 -0.312 -0.727 0.071 

L DUREE DE L'ESSAI: o.OOOHEURES~ 

l 

u 



r 

===========================~====== 

ORIENTATION 0.135000E+OZ 
================================== 

PRISE CF' .98 CF' MOY CF' F'IC CF' RMS 

F'RANDT A 0.650 1+ 014 1. 490 0. 126 
F'RANIIT B 0.643 1.001 1. 472 0.1::.~6 

8 -0.157 -0.039 -0.348 0.066 
1 -0.517 -0.629 --1.143 0.088 

13 --0.848 -0.116 -1.929 0.266 
2 --0. 466 -0.603 -·:t.059 0.078 

lO -0.188 -0.080 -0.451 0.079 
4 0. :~4 7 0.252 0.830 0 .1 :l4 
9 0+223 0.048 0.5~~3 0.120 
5 -0.508 -0.588 -1.258 0.1.00 
7 -0 +145 -·0.051 -o.:52s o.o~.H 

6 ··O. 548 -0.664 -· 1 • ::.~ :5 /' (). 09() 
19 ,-Q. 301 -0.090 ··0.651 0.092 
:l 8 0+348 0.142 0.753 0 + l. 02 

0 1.29:L 2+833 2.E:89 0.015 
0 1+308 2.774 2.927 0.014 

22 0.202 0+019 0.465 0.091 
16 -0.806 -0.997 -1.859 0+143 
12 -0.430 -·O. 322 -:L.077 0 .138 
34 -0.737 -0.819 -1.845 0.146 
11 -0.249 -0.144 -0.550 0.079 
14 -0.666 -0.806 -1.474 0.121 
20 0+217 0.022 0.524 0.088 
24 0.314 0+127 0+758 0 +110 
32 -0.270 -0.306 -0.613 0+059 
17 -0.570 -0.594 --:1 .• 296 0.110 
31 0.130 0+229 0+316 0+015 
15 -0.544 -0.703 -1.322. 0.111 
27 -0.433 --0. 560 -1.005" 0.081 
25 0.288 0.145 0.671 0.1011 

29 -0.375 "" 0. 4 57 -0.885 0+068 
28 1.226 2.763 2.897 0 • 0 :L 9 
30 -0.422 --0. 307 -0.926 0.064 
26 -0.349 -0.408 -0.765 0. 06 :l 

DUREE DE L'ESSAit O.OOOHEURES, 

I 

L 

L 

L 



l 
I 
I 

l . 
I 
l 

L 

========~=================~~===~=~ 

ORIENTATION 0.180000Et03 
=================~===~======~===~= 

PRISE CF' .98 CF' MOY CF' F'IC CP RMS 

PRANI•T A 0.627 1. 021 :!. • 539 0.132 
F'RANDT B 0+619 1.010 1.519 0.133 

8 -0.307 -0.286 -0.704 0.072 
1 ··0.514 -0.487 -1.181 0.090 

13 -0.625 -0.478 -1.403 0.145 
2 -0.435 --0.471 --0. <173 0.078 

10 --0.177 -0.078 -0.401 0.088 
4 -0.448 -0.473 ··1.016 0. 089 
9 -0.254 -0.140 . -0.568 0.090 
5 -0.457 -0.487 --1.024 0.090 
7 -0.294 -0.398 -·0.850 0. 08 l. 
6 --0.368 -0.4i'5 ··:i .• 062 0. :I. 01 

j, Cjl ... o + 335 -·O. 407 -0 i E~55 0.085 
18 -0.459 -0.525 -1 •. :I. 70 0.105) 

0 1.365 2+B40 '"1 C'•"7 7 
...:.. ' / -...J,. O.Ol5 

0 1.404 2.792 :~. 02 l o.ooo 
22 -o.~rno -o. 41.3 --o.e9c; -::i. 084 
16 ··0.438 -0.494 -:i..03;5 0.088 
12 -0.4i'2 ... 0.289 -1.. 045 0.165 
;34 -0.570 -0.503 -1.26:l. 0.102 
11 -0.193 -0.042 -0.485 0.092 
14 -0.357 -0.493 -0.896 0+077 
20 -0.396 -0.472 -0.876 0.082 
24 -0.379 -0.430 -0.837 o.oa3 
32 -0.421 -0.439 -0.930 0.089 
17 -0.600 ·-0.522 -1. 324 0.07B 
31 0.053 0.019 0.123 0.019 
15 -0.387 -0.484 -0.896 o.067 
27 -0.336 -0.407 -0.753 0.070 
25 -0.373 -0.411 -0.837 0.002 
2r~ -0.437 -0.442 -1.026 0.094 
28 1+273 2+808 2.989 0. 02:1. 
30 -0.521 -0.441 -1.127 o.o9B 
26 -0.437 ··O. 452 --0.94(1 0.083 

DUREE DE L'ESSAI! 0 + OOOHEUF:ES, 



r 

r 

, I 

I 
I 

I 
I 

[ 

L 

=====~========~=~==:==~ ==~=~~~~~~~ 

ORIENTATION C.225000E+0Z 
::: ::;: :: :::.: =:.: :::: :.::: ::: ::: :.!:: ::;- :·:: :::: :::: :.:: ::-. :::: :-:: -.:: ;:.: : 7"; ·.·; .:;·: ! .":"' : : ":"' .:. ~= -· ;.·: ::.:: :-·. = -: 

F'r: ISE CF' .92. 

F'F~f.iNDT A 0+657 
PF~M~DT B 0. ,,54 

8 -0.211 
1 -0.368 

13 ·-0. 54 5 
z -0.383 

10 ... -0.274 
4 -0.247 
9 ·-0.274 
5 -Ot322 
7 -·0.:521 
l. 

'" 
19 
:L 8 

0 
0 

22 
1 I 

(j 

:1.:::. 
;34 
:1.1 
:L 4 
20 
24 
32 
17 
31 
15 
27 
25 
29 
28 
30 
26 

·-0.463 
-0.170 
--0. 357 
1.286 
l.~~~~() 

-0.163 
--0.~-546 
... 0 .. 514 
--0. 758 
-0.228 
--0.55:1. 
-0.248 
--0.267 
0.348 

-0.594 
0.092 

-0.574 
-0.500 
·-0.228 
-0.508 

1. 321. 
-0.497 
-0.467 

DUREE DE L'ESSAI: 

C? r··~DY 

l.02() 
•! (\ ., 1 
·'· t -..; .i • .I.. 

-0.168 
--0.·~18 

-··0.524 
-0.453 
-0.264 
···O. 283 
-0.334 
·-0.305 
-·0.264 
-0.497 
-0.:1.20 
-0.515 
2.8:~9 
""> 7e'") ..... + •• ._} ""'· 

... 0. 0 7 4 
·-0. 584 
-·0+383 
--0~5~~3 

-0.215 
--0.5?:L 
-··0+2l3 
--0.234 

0+195 
--0. 604 

0+119 
-o t 6~:';8 

-0.631 
--0. 233 
-0.719 

2.788 
--0.618 
-0.660 

r... ~·: ;. , ·~· r·· 
\.,·1 I .1. •,.,• 

:t + /' (:~ :!, 
·! /: '7 ~ 
,I, t 'l I•.,.' 

__ r, .~ o-..• 
'"'. y ·~· I J 

--C:.B68 
-1.211 
-O.G51 · 
-0.66l. 
... o t 5{.?? 
-· 0 , f.i 2 fl 
-0.73<.? 
... 0.681 
.. -o .. ~:a::. 
--0 + 40f;) 
-O.B62 

2 .. 9· 1. :L 
7 ("\•!·I 
\.I(' \J ,J, .1. 

-·0.39/' 
.. _ ·:. -r' ·r .1. « ...... 'oJ '-·' 

-- :I. + :!. 4 :.'. 
--:l. .. t..84 
... 0 + 537' 
-1.2?~.) 

-~Ov56? 

-0.60'7' 
,.,..., "."":•,"·I 
v " c~ -...J .I. 

-t.366 
Ov206 

-:I. .28l 
-1+1f.i9 
-0.534 
-1+1.53 

2.999 
-·1.18l. 
-1+ 110 

O.OOOHEURESt 

._ .. 1· F\ r ~ i E: 

~. , -x ") 
L./ t ,'1o \.J .i,'.., 

, .... , ·I "'Ir~, 
\,• (< J. \,} ....:.. 

G!.073 
Ci.070 
0. 08:3 
0.068 
0+067 
0.057 
0+061 
0.075 
0.072 
0 Oar.:· 

.. (:> ..... 

0+074 
0.06C 
0To1:~ 

0.020 
0+01'3 
0 '"0 <? c.~' 
0.:1.1;.~ 

0. :i. :I.() 
0+070 
0 \· J.O l 
0.064 
0+066 
0+119 
0.102 
0. 0 :1. 5 
o. o<?7 
0.089 
0+066 
0.088 
c.022 
0.092 
0.082 



r .. 

( 

r 

r 

======= === ======================== 
ORIEN TATION 0 .240000Et03 

======================~==~=~====== 

PR IS E CF' . 98 

PRANDT A 0.651 
PRANDT B 0.655 

El -·0.17D 
1 

·! 7. 
,f.\,,) 

'1 .:... 
1 o~ 

4 
9 
5 
7 
6 

19 
18 

0 
0 

22 
16 
12 
34 
1 l 
., tJ 
,[, I 

20 
24 
32 
17 
31 
15 
27 
25 
29 
28 
30 
26 

··0.422 
--0. 558 
-0.373 
-0.244 
-0.218 
-0.235 
-0.233 
-0.248 
-0.786 
0.260 

-0.312 
1.158 
1.187 
0.353 

-0.409 
-·0.387 
-0.546 
-0.242 
-0.440 
-0.160 
-O.l.75 
0.456 

... 0.451 
0.155 

-0.593 
-0.443 
-0.164 
-0.461 

1.266 
-0.541 
-0.467 

DUREE DE L'ESSAI! 

C r-· M 0 Y C F~ ::· I C 

1. ·:'>1.9 :L.5 ·21:: 
0.992 1+5 1 1 
0.001 -0.395 

--0.360 
-- 0. 4 41 
--0.337 
-0.247 
-O.t58 
-0.302 
-O.l.27 
-0.131 
-0.374 

0+023 
-0.404 

2+848 
2.7/0 
0.001 · 

--0. 427 
--0.3l.O 
-0.356 
-0.230 
--0.5l.8 
--0. 084 
--0. 088 
0.321 

-0.365 
0.264 

-0.578 
-0.540 
-b.077 
-0.598 

2+783 
-0.523 
-0.611 

,._ 0 • 9 :~ ~:. 
•.. 'I ri •! Cl 

.- ...... _ J. . i..1 

··-Cl.BJ.!~ 

-·0.540 
--0.482 
-0.570 
-.. 0.565 
-0.542 
-1.72:1. 

0+599 
--0.719 

2+921 
2 .. 996 
0+764 

-··0+88~5 

-0.B80 
··l.24:1. 

,, r."" I .. -
... I,) 9 ,) I ~:J 

.... ::. t 0 4 '? 
..... ..., ' ... , 

-v."'~>O / 

-Ot402 
1 . 018 

-1.00 8 
0.351 

-1.338 
-1+106 
-0.409 
-1.096 

3.014 
-·1+ 267 
-1.093 

O.OOOHEURES, 

CF' F;MS 

=:::: y l ~~ 3 
~ ·1 ... -
\.) t '' , :·:. \~I 

0+073 
0. 09:1. 
0.068 
0.07(1 
0, O~i4 
O.O~if:l 

0.049 
o.095 
0+072 
0.102 
0+089 
o. 0,-12 
0.016 
0.021 
0.068 
0.075 
0 t 09 :I. 
0.090 
o.o~5'? 

o.o(:.i~~ 

0, Of.)2 
0. 0 (:. 7 
0. 114 
0. 08'l 
0 • 0 1 -4 
0+109 
0.100 
0.070 
0.087 
0.013 
0.101 
0.088 



r~ 

I 

I 
I 

l 
I 
I 
l 

l . 
l_. 

L 
l 

~====~============================ 

ORIENTATION 0.270000EtOZ 
--------------------------------------------------------------------

F'RISE 

PRANDT A 
PRANDT B 

8 
1 

13 
2 

10 
4 
9 
5 
7 
6 

19 
H1 

0 
-u 

22 
16 
12 
;34 
1l 
14 
20 
24 
:~ ~.~ 
17 
31 
15 
27 
25 
29 
28 
30 
26 

CP • 98 

0.653 
0.652 
0.214 

-·0.15 7 
-0. 277' 
--0.123 
--0-.158 
-0.084 
-0.170 
-0.145 
0.180 

-0.25:1. 
0+321 

-0.212 
1.314 
:I.; 318 
0.219 

-0.190 
-0.261 
-0.289 
-0.163 
-0.182 

0+152 
0, :L63 
0+338 

-0.224 
0.211 

-0.179 
-0.292 

0.188 
-0.78:~ 

1.294 
-1.265 
-0.376 

JUREE DE L'ESSAI: 

CF' MOY 

1. 011 
0.994 
0.145 

-0 ,. 162 
-0.201 
-0.094 
-· 0.125 
-0. 0 l1 
-0.173 
-0.153 

0.122 
-0. 2:1.6 

0 .175 
-0.234 

2+808 
2~727 
0.132 

-0 +171 
-0.11'5 
-0. 

0

196 
-0.099 
-0.115 
0.089 
0.075 
0.279 

-0.113 
0.40~~ 

-0.089 
··0.090 

0.079 
-0.692 

2.734 
-0.670 
-0.303 

CF' F'IC 

1.474 
1.472 
o.sos 

·-0 t 3 7 2 
-0.640 
··0. 283 
-0.344 
·-0.184 
-0.376 
-0.319 

0.401 
-0.557 
0.717 

-0.473 
2. 9 l. l. 
2.922 
0.50El 

-0.44l. 
-0.607 
-0.673 
-0.355 
-0.396 

0.388 
0+41/' 
0+796 

-0.52 8 
0. 47:-i 

··0.40~5 
-0.614 

o.39? 
-1.817 

3.004 
-2.905 
-0.864 

O.OOOHEURES~ 

CP RMS 

0.134 
O.l.3:3 
0.063 
o. 0 ~3 a 

0.043 
0.0:59 
0.039 
0.045 
0.038 
0.039 
0.054 
0.042 
0.073 
0.042 
o .. 013 
o ·.-001 
0.058 
0. 04 :L 
0.056 
0.043 
0.045 
0.043 
o.0~)6 

0. Ci5f:l 
0.08 7 
0.04i' 
0. 01:1. 
0.045 
0.066 
0.056 
0.180 
0.020 
0.263 
0+103 



=================================~ 

ORIENTATION 0.300000Et03 
======================= ==== =~===== 

PRISE CF' .98 CF' MOY CF' F' IC CF' RMS 

F'RAN!IT A o.640 1.006 1.470 0.126 
F'F~AN!IT r~ 0.640 0.984 j,. 4 70 0.126 

8 --0.:lBO -0.034 --0. 40 8 0.068 
1 -0.186 -0.13:~ -0.421 0.055 

13 -(),558 -0.412 --1.2t)6 0.114 
2 0.244 0.079 O·. 554 0.06B 

10 -0.444 --0.525 ... l.112 0.088 
4 -0.198 --o.1<;i5 -0.497 0. 05f.l 
C'f -·O, 449 -0.443 <I.. 004 0+075 
5 -0.201 --0.166 --0.4!.)() 0.045 
7 -0.215 --0. 049 -nO + 496 0.061 
6 -0.248 --0. 260 -0.570 0.06:3 

19 -0.198 --0. 038 -0.4:~9 o.os1 
18 -0.380 -0.438 --0.!344 0. 06f.l 

0 1.274 2.832 2.935 0.003 
0 1.304 2.749 3.006 0.015 

22 -0.254 -0 .125 -0.539 0.073 
16 -o ·• 296 -0.283 -0.628 0+057 
12 -0.548 -0.370 ·-1.21l. 0.105 
34 -0.497 -0.400 --1.077 0.074 
:1.1 -0.593 -0.624 -1.398 0 .135 
14 -0.268 --0. 207 -0.633 0. 0(~4 
20 --0.214 -·0.147 -0.515 o.067 
24 -0.203 -O.l.36 ·-0.487 0.065 
32 0.272 0.074 0.605 0+087 
17. --0.419 -0.320 --0. 932 0.112 
31 0+152 0.257 0.359 0.014 
15 -0.256 -0.193 -0.603 0.069 
2? 0.271 0.172 0+621 o.oe4 
") C' 
": .. .J. -0.177 -0.093 ... 0.407 0.062 
29 0. 61:1. 0.360 1.451 0.272 
•')n 
~-0 1+257 2.752 2 "Cf82 0.006 
~rn 0.492 0.352 :l+1~32 0.156 
26 0+339 0 t 2~)<:~ 0+794 0+103 

DUREE !IE L'ESSAit O.OOOHELJRESv 
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================================== 
ORIENTATION 0.315000Et03 

================================== 
PRISE CF' .98 CF' MOY CF' F' IC CF' RMS 

PRANDT A 0.630 1.007 1.512 0. :1.28 
f'RANDT B 0.618 0. 1789 1. 482 0.120 

8 -0.149 -.. 0.072 ... 0.339 0.060 
:1. --0. :I. 6 8 "-0.0~50 --0. 384 0.074 

13 --0. 705 -0.526 --1. 573 0.117 
2. 0.378 0.217 0.843 0.093 

10 _ .. 0. 6 54 ... Q.592 -·1+41B 0. 1 O~i 
4 -0.271. ---0.273 ··-0. 5B8 0+055 
9 -.. o. 60~.) -0.590 -:t. 342 0.100 
c:: -O.l.90 .. -o. l. 40 -0"42l 0. 0~5~) ~· 

7 -0.180 -·O. 123 -·· 0 + <~;. 3 (,., 0.0~)7/ 

6 ·-0.229 -0.172 .... 0 t ~) ~5 4 0.08:L 
l 9 . -0.215 -0.181 -··O., .·:~.f36 0.067 
l.8 -0.394 --0. 497 -- 0 " 8 ~; :.~ o.ot.):~; 

0 1.278 2.797 2+8!J1 0.002 
0 l. • 31 0 2+720 2 t 93:!, 0+024 

22 -0.262 -0.224 -··0. 592 0+066 
16 -0.298 --0.281 --0.674 0+063 
12 -0.706 -0.620 -1.644 0+114 
34 -0.530 -0.414 -1.234 0.087 
11 -0.534 _ .. 0. 6 45 -·1.279 0.099 
14 -0.252 --0.198 -0.604 0.075 
20 -0.265 -0.249 ··-0. 58 9 0+062 
24 --0.240 --0. 232 -0.534 0.062 
32 --0. 252' ... 0.121 .... 0.552 o.oe3 
:r7 .;..0-.529 ..:o,376 - l +159 0 .13-~ 
31 0.136 0.229 0.298 0. 0 :1.4 
15 -0.28~5 -0. 160 ··-0.62l. 0.082 
27 0.435 0.331 :L.001 Od15 
25 --0.221 -0.196 -·O. 509 0.063 
29 O.b95 0.559 :l..~.)~57 0 .194 
28 1.289 2.731 2 .. B~38 0.020 
~5 0 0.538 0 • 3 1. 6 L 179 0. 128 
26 0+499 0.410 1.093 0.127 

DUREE DE L'ESSAI! O.OOOHEURES~ 
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Tabelle 4.6.20 

r-

i03 
~ h 30 -Y.rr _t_ e + 

A 

"' 

l 

io2 
~ -~-~, 

a,+ •o• . .r-· l!J 
D 

h : b : I = 1 .35 : 2 : 1 

Toiture a 30° 

<f A 

oo 0,53 

45° 0,tJO 

60° 0,30 

90° - o,;ze, 

--, ----i ---
--i ·, r " 

COEFFICIENTS DE PRESSION 

cqe c . qi 

surface d'application surface d'application 

B c 0 E G A B c . D E G 

-0.ii -0,56 -0,19 -0,10 -0,':>3 -0,53 -Q~ -Q46 -0,4l 

-o.~i -0,35 -0,21 -0,41 o, 41 0,S9 0,46 o,~'3 0,42 

-0.~3 -0.32 -0,2-l -0,61 0,5~ 0, 1-1 0,54 0,5-'1 0,54 

-0,28 -0,19 -0,33 -0,33 0,65 0,65 O,E>e, O.i-f o,+1 
-c :: 
qe Coefficient de frottement c :: 0 

t 



i 03 

30"~eE ~ ~ o=:k__f 
. ·• .. 

l 

ia2 

~.o·=~== Jb 
__,.. o• a, 

Tabelle 4.6.20 

h : b : I = 1.35 : 2 : 1 

Toiture a 30° 

0 

<f {\ 

oo 0,39 

45° 0,'l.B 

60° 0,1'3 

~Do -0, '.l2 

~ 

~ ~, . ., ---... 

COEFFICIENTS DE PRESSION 

cpe c . 
f>l 

surface d'application surface d'application 

(3 c D E G A B c 0 E G 

-0,"\5 -0,5~ -0,05 -0,51 -0,'58 -0,l>O -0,61 -0,'56 -0,54 

-0,55 -O,'f3 -0,L6 -0,35 0,2~ 0.3~ o,i3 0,2"1 °' 2 l 

-o,4e -0,40 -0,lO -0,6=1 o.~o 0,5~ 0,42 0,43 0,4f4 

-o,:n. -0,21 -0, ')£, -0. :2.~ 0,5\ 0,5l 0.5\ 0,Si 0.5'1 
. 
cpe = Coefficient de frottemcnt ct " 0 
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================== == ========= ===== 
ORIENTATION o.c 

================================== 
PRISE CF' • 98 CF' MOY CF' f'IC CF' RMS 

PRANDT A o.607 1.002 1.555 0.132 
PRANUT B 0.665 0.999 1.703 0.135 

8 -0.466 -0.562 -1.076 0.096 
1 0.473 0.203 1+092 0+171 

13 -0.603 -0.506 -1. 543 0.124 
2 0.525 0.446 1+343 0.154 

10 -0.436 -0.468 -0.989 0.070 
4 -0.503 -0.571 -1.141 0.103 
9 -0.461 -0.482 -1.046 0.091 
5 -0.330 -0.157 -0.748 0.121 
7 -0.483 -0.540 -1.088 0.094 
6 0.572 0.109 1.287 0.191 

19 -0.548 -0.551 -1.182 0.097 
18 -0.696 -0.643 -1.501 0.162 

0 1. 261 2.858 3.064 0.016 
0 1.358 2.829 3.300 0.024 

22 -0.476 -0.560 -1.100 0.100 
16 -0.288 -0.100 -0.667 0.106 
12 -0.538 -0.507 -1.309 0.004 
34 -0.710 -0.552 -1.729 o.l.75 
11 -0.365 -0.468 -0.873 0.068 
l. 4 -0.187 -0.021 -0.446 0.107 
20 -0.482 -0.558 -1.153 0.097 
24 -0.470 -0.535 -1.124 0.100 
32 -0.559 -0.586 -1.236 0.100 
17 -0.502 -0.286 -1.109 0.173 
31 -0.188 -0.285 -0.419 0+024 
15 -0.209 -0.017 -0.467 0.102 
27 0.559 0.413 1.358 0.143 
25 -0.477 -0.549 -1.157 0.101 
29 0.359 0.044 0.809 0.125 

-28 -0.317 -0.213 -0.715 0 +025- -
30 -0.317 -0.176 -0.668 0.112 
26 0.543 0.342 1+144 0+125 
35 -0.494 -0.560 -1.l.57 0.097 
36 -0.593 -0.662 . -1. 388 c 0.123 

DUREE DE L'ESSAI: O.OOOHEURES, 

L 
l 



I ================================== 
ORIENTATION 45.C 

~================================= 

I PRISE CP • 98 CF' MOY CF' PIC CF' RMS 

PRANDT A 0.660 0.988 1.469 0 +128 

r~ 
F'RANDT B 0.729 0.993 1.624 0.130 

8 -0.290 -0.405 -0.678 0.049 
1 0+554 0+424 1+296 0.154 

13 -1.115 -0.960 -2.633 0+198 
r~ 2 0+382 0.277 0.901 0.094 

10 -0.646 -0.811 -1.509 0.126 
4 -0.319 -0.420 -0.745 0.059 

( . 9 -0.773 -0.852 -1.742 0.141 
5 0.496 0+345 1.119 0+143 
7 -0.265 -0.368 -0.641 0.048 
6 o.637 0.463 1.540 0.228 

19 -0.321 -0.375 -0.704 0+056 
18 0.525 0+307 1.151 0. 1 '.53 

0 1.337 2.841 3.044 0+013 
0 1.423 2.813 3+240 0.011 

22 -0.350 -0.391 -0.752 0.055 
-.l . .6 -0.695 -0.117 -1.494 0.215 
12 -0.595 -0.640 -1.322 0 +115 
34 -1.089 -0.222 -2.423 0.264 
11 -0.590 -0.702 -1.364 0+113 
l. 4 -0.196 -0.080 -0.453 0.074 
20 -0.313 -0.371 -0.673 0.056 
24 -0.394 -0.386 -0.847 0.060 
32 -0.319 -0.412 -0.738 0.056 
17 -0.406 -0.317 -0.941 0.112 
31 -0.114 -0.131 -0.278 . 0.015 
l. 5 -0.224 -0.173 -0.544 0.076 
27 0.298 0.180 0.679 o.oso 
25 -0.342 -0.397 -0.778 0.061 
29 -0.178 -0.216 -0.417 0.049 
28 -0.320 -:-0.220 -0.749 0.019 
30 -0.221 -0.257 . -0.511 0.052 
26 0.222 0+069 0+514 0.067 
35 -0.291 -0.402 -0.703 0+057 
36 - 0.475 0+294 1+146 0+132 

DUREE DE L'ESSAI: O.OOOHEURES, 

.. 



f 

I 

l 
l. 
I 
L. 

================= === ======== ====== 
ORIENTATION 60.C 

================================== 
PRISE . CP .98 Cf' MOY CF' f'IC Cf' RMS 

F'RANDT A 0.664 0.989 1.506 0.129 
f'RANDT B 0.665 0.989 1.508 0.130 

8 -0.305 -0~380 -0.700 0.049 
. . -1 -0.569 -0.063 -1.306 . 0. 260 __ 
13 -1. 260 -0.926 -2.791 0+232 

2 0.243 0.101 o.538 o.073 
10 - .o. 669 -0.793 -1.590 0+129 

4 -0.324 -0.384 -0.769 0+060 
9 -0.819 -0.744 -1.794 0+129 
5 -0.788 -0.054 -1~725 . 0.252 
7 -0.267 -0.376 -0.634 0.047 
6 -0.630 -0.184 -1.496 0.280 

19 -0.321 -0.375 -0.723 0+057 
18 0.642 0.492 1.446 0+185 

0 1.276 . 2. 865 3.053 0~014 

0 l.. 371 2.820 3.281 0.012 
22 :..0.297 -0.362 -0.647 o.oss 
16 -0.946 -0.693 -2.066 0.274 
12 -0.750 -0.698 -1. 737 o.144 
34 -1. 335 -0.834 -3.091 0.458 
1.1 -0.708 -0.757 -1.686 0+133 
14 -0.316 -0.151 -0.754 0.072 
20 -0.268 ..:.o. 348 -0.624 o.os6 
24 -0.344 -0.362 -0.802 0.060 
32 -0.282 -0.389 -0.660 o.oss 
l. 7 -0.365 -0.278 -0.853 0+097 
31 -0.098 -0.101 -0.225 .. o.01s 
l. 5 -0.267 -0.217 -0.613 o.oss - . 
27 0. 185 0.042 0.436 . o.o5a 
'")C" 
.:.. .J -0.374 -0.376 -0.882 0+060 
29 -0.220 -0.249 -0.518 0.039 
;?.s -0.330 -0.245 -0.777 o.02s 
30 -0.209 -0.264 -0.529 . 0+049 
26 -0. 162 -0.034 -0.410 0.053 
35 -0.313 -0.382 -0.742 0+056 
36 o.513 0.445 1.214 0 .148 . 

DUREE DE L'ESSAI: O.OOOHEURES, 



I 
I --------------------------------------------------------------~-----

ORIENTATION 90.C 
--------------------------------------------------------------------

I 
PRISE CP .98 Cf' MOY Cf' PIC CF' RMS 

PRANDT A 0.629 0.983 1.497 0.154 
f'RANDT B 0+675 0.976 1.607 0.131 

f ~ 8 -0.348 -0.205 -0.854 0.100 
1 -0.791 -0.523 . -1.940 0.231 

13 -1. 089 -0.805 -2.618 0.240 
2 -0.571 . -0.412 -1.372. 0.212 

10 -0.730 -0.663 -1.57'5· o.1s2 
4 -0.327 -0.182 -0.707 0.117 
9 -0.824 -0.751 -1.940 0 .179 
5 -0.923 ...:.0.515 -2.174 0.232 
7 -0.375 _....;0.215 -0.908 0.162 
6 -0.613 . -0.'509 -1.485 0.292 

19 -0.393 -0.175 -0.894 0.087 
18 0.696 0.551 1.584 0.188 

0 1+308 2.815 3.148 0.139 
. o 1+341' 2.760 3.226 0.094 
22 -0.387 -0.179 -0.903 0.090 
16 -0.814 -0.747 -1.900 0.213 
12 -0.494 -0.335 -1.415 0.184 
34 -1.810 -0.717 -5.188 0.368 
11 -0.228 -0.269 -1.050 0.273 
14 -1.418 -0.593 -6.'517 0.495 
20 -0.486 - -0.0'56 -1.272 o.1so 
24 -0.348 -0.222 -0.909 0.145 
32 -0.402 -0.196 -0.931 0.121 
17 -0.'535 -0.347 -1.236 0.192 
31 0.098 o.os7 0;226 0 .130 
15 -0.475 -0.268 -1.091 0.153 
27 -0.683 -0.195 -1.'582 0 .17'5 
25 -0•572 . -0.161 -1. 324 0.140 
29 -0.453 -0.229 -1.119 0.258 
28 -0.605 -0.138 -1.49'5 0.251 
30 -0.110 -0.214 -1.104 0.256 
26 -0.127 -0.090 -1.268 0.230 
35 -0.076 -0.242 -1.723 .. 0.313 
36 0.059 0.418 1.344 0.160 

DUREE DE L'ESSAI: · O.OOOHEURES, 



l.-~ 

G 



r 
=========================~======== 

I ORIENTATION 0.135000Et03 
===============================-=== 

PRISE CF' .98 CF' MOY CF' F'IC CF' RMS 

[ PRANDT A 0+765 1.001 1.649 0+126 
F'RANDT B 0+777 1.012 1+674 O.l.29 

r- 8 -0.328 -0.424 -0.752 0+054 
1 -0.464 -0.612 -1.062 0. OB~i 

13 -0.882 -0.149 -2.033 0+268 
2 -0.456 -0.612 -1.052 0+081. 

r- 10 -0.194 -0.082 -0.445 o.oso 
4 -0.327 -0.422 -0.749 0.063 
9 -0.576 0+006 -1.349 0+154 

( . 5 -0.476 -0.576 -1.115 0+086 
7 -0.303 - 0.413 -0.691 0+053 
6 -0.500 -0.636 -1.139 0.086 

19 -0.355 -0.410 -0.828 0+060 
18 0.335 0.090 0.780 0.0~1 7 

0 1+339 2+791 2.869 0.006 
0 1+421 2.804 3+043 o.ou. 

22 -0.329 -0.416 -0.768 0.060 
16 -0.720 -0.916 -1.682 O. l.45 
12 -0.460 -0.329 -1.075 0. l.37 
34 -0.906 -0.836 -2.117 0.156 
11. -0.218 -0.148 -0.51f.l o. os2· 
14 -0.630 -0.828 -1.494 O.l.1"? 
20 -0.288 -0.393 -0.731. 0.061 
24 -0.307 -0.398 -0.780 0. Of.:.4 
32 -0.326 -0.431 -0.768 0.059 
17 -0.623 -0.635 -1.466 0. l.15 
31 -0.121 -0.200 -0.285 0+017 
15 -0.608 -0.717 -1.437 0. 1:1. 3 
27 -0.450 -0.572 -1.048 0+085 
25 -0.328 -0.414 -0.763 o.o.-s:3 
29 -0.343 -0.477 -0.799 0+062 
28 -0.291 -0.456 -0.677 0+037 
30 -0.413 -0.368 -0.886 0.083 
26 -0.397 -0.445 -0.852 0.071 
35 -0.357 -0.422 -0.805 0+061 
36 0.295 0.072 0+666 0.083 

DUREE DE L'ESSAI: O.OOOHEURES, 

------... · -~ .. ~ ,... - ..... - . - - ... . - - --
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================================== 
ORIENTATION 0.180000Et03 

================================== 
PRISE CF' .98 CP MOY CF' PIC CP RMS 

PRANDT A 0.643 1.000 1.459 0.124 
PRANDT B 0+652 1.002 1.480 0.126 

8 -0.504 -0.586 -1.150 0.104 
1 -0.570 -0.475 -1.300 0 .100 

13 -0.658 -0.570 -1.517 0.165 
2 -0.465 -0.473 -1.073 0.004 

10 -0.202 -0.079 -0.441 0.009 
4 -0.596 -0.583 -1.301 0.112 
9 -0.286 -0.181 -0.674 0.092 
"" ,J -o .• 723 -0.464 -1.702 0 .108 .., -0.515 -0.582 -1.155 0.103 I 

6 -0.565 -0.488 -1.265 0.114 
19 -0. ~i~i4 -0.567 -1.194 o.1oa 
18 - 0.705 -0.642 -1.520 0.161 

0 1.277 2.870 2.941 0.013 
0 1.329 2.863 3.061 0.012 

22 -0.553 -0.558 -1.286 0.109 
16 -0.589 -0. 539· -1.368 0.107 
l.2 -0. 42C:. -0.276 -1.076 0.165 
34 -0.(:;15 -0.544 -1.553 0.123 
11 -0.17b -0.029 -0.419 0.091 
14 -0.408 -0.513 -0.971 o.os6 
~~o --0.517 -0.543 -1.127 0.106 
24 -0.533 -0.558 -1.161 0.110 
32 -0.470 -0.613 -1.167 0.112 
17 -0.506 -0.546 -1.257 o.oas 
31 -o. 179 -0.309 -0.429 0.023 
15 -0.395 -0.504 -0.949 0.074 
27 -0.384 -0.404 -0.913 0.073 
'")c:' 
~ . ..i -0.493 -0.562 -1. 170 0.109 
29 -0.438 -0.444 -0.958 0.084 
28 -0.343 -0.525 -0.751 0.045 
30 -0.488 -0.419 -1.444 0.104 
26 -0.364 -0.434 -1.079 o.oa3 
35 -0.519 -0.575 -1.116 0.107 
36 -0.576 -0.577 -1.241 0.123 

DUREE DE L'ESSAI: O.OOOHEURES, 





================================== 
ORIENTATION 0+240000Et03 

================================== 
F'F:ISE CF' +98 CF' MOY Cf' F'IC Cf' RMS 

f'RANDT A o.706 1+006 1.559 0 .129 
f'RANDT B 0.704 0.999 1.555 0.129 

0 o.660 0.508 l.. 471 0+163 \.I 

1 -0.408 -0.337 -0.908 0.091 
13 -0.391 -0.338 -0.954 0.072 

2 -0.332 -0.353 -0.809 0.084 
10 -0.215 -0.241 -0.477 0.051 

4 0+706 0.527 1.565 0.171 
9 -0.239 -·0.275 -0.578 0.046 
5 -0.310 -0.198 -0.751 0 .120 ., 0.665 0.526 1.496 0.158 I 

6 -0.475 -0.389 -1.069 0.094 
19 o.693 0+524 1.487 0 + 169 
18 -0.326 -0.406 -0.701 0.058 

0 1+248 2+879 2.932 0.014 
0 1.2,~, b 2.841 2,975 O.Ol.4 ..,.., ... ..:.. o.68'? 0.529 1.592 0 +166 

16 -0.429 -0.445 -0.994 0.076 
12 -0.329 -0.299 -0.836 0+095 
34 -0.402 -0.409 -1.021 0+087 
11 -0.224 -0.226 -0.521 0.053 
14 -0.459 -0.530 -1.069 0.094 
20 o.636 0.551 1.489 0. 168 
24 o.634 0.542 1.484 0.170 
32 0+715 0.511 l.. 620 0.170 
17 -0.470 -0.427 -l.. 066 0.105 
31 0.329 0+593 0+727 0.033 
15 -0.624 -0.615 -1.380 0.116 
27 -0.466 -0.548 -1.131 0.102 
25 o.616 0.533 1.495 0. 17:1. 
29 -0.443 -0.571 -1.027 0.080 
28 0+172 0.207 0.399 0.047 
30 -0.635 -0.533 -1.426 0.129 
26 -0.519 -0.612 -1.165 0.093 
35 0.625 0.524 1.471 0. 168 
36 -0.379 -0.431 -0.890 o.067 

DUREE DE L'ESSAI: O.OOOHEURES, 
l . 

l. 

l. 



====== ======= ===================== 
ORIENTATION 0.270000E+03 

I ================================== 
F'RISE CP .98 CF' MOY CF' PIC CF' RMS 

F'RANDT A 0.671 1.002 1.532 0. 130 
F'RANDT B 0.669 0+998 1.528 0.130 

8 0.612 0.500 1.435 0. 1 ~i7 
1 -0.172 -0.167 -0.403 0.043 

13 -0.316 -0.189 -0.661 0.050 
2 -0.147 -0.109 -0.308 0.041 

10 -0.185 -0. 138 -0.411 0.046 

I~ 4 0.658 o.511 1.464 0.161 
9 -0.214 -o. 174 -0.467 0+042 
C" -0.182 -0.181 -o. 39l1 0.045 ..J 

, . 7 0.626 o.509 1.392 0.15b 
6 -0.218 -o .179 -0.484 0.047 

19 0.657 0+525 1. 496 0, L~O 
18 -0.193 -0.222 -0.440 0.040 

I 0 1.335 2+872 2.926 0.013 
0 1.348 2+825 2.954 0.017 

22 0.682 0+535 1.527 0.162 
16 -0.221 -0. 170 -0.494 0.044 
12 -0.298 -0.153 -0.724 0.071 
34 -0.266 -o. 187 -0.647 0.04~i 

11 -0.209 -0. 132 -0.464 0.054 
14 -0.166 -0.129 -0.369 0.045 
20 0.708 0+543 1.574 0. 162 
24 0.696 0.539 1.546 0.163 
32 0.635 0+499 1.516 0.162 
17 -0.246 -0.128 -0.586 0.05l 
31 0.372 0.632 0.805 0.032 
15 -0.197 -0.115 -0.426 0.049 
27 -0.231 -0.120 -0.541 0, Ol•4 
'") C" 
.:.....J 0.617 0+523 l.. 447 0. 163 
29 -0.718 -0.664 -1.662 0 .159 
28 0.247 o.336 o.571 0.056 
30 -1.528 -0.738 -3.507 0.302 
26 -0.404 -0.321 -0.927 0. 0'~9 
35 0.675 0+513 1.511 0 + 158 
36 -0.191 -0.215 -0.428 0.041 

DUREE DE L'ESSAI: 0 • OOOHEUF:ES, 

l. 

l. 
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================================== 
ORIENTATION 0.300000Et03 

--------------------------------------------------------------------
PRISE CF' .98 CF' MOY CF' F'IC CF' RMS 

PRANDT A 0.684 1.000 1.544 0.131 
F'RANDT B 0.693 o.988 1.564 0.131 

8 0.522 0.399 1.201 0 + 129 
1 -0.209 -0.174 -0.480 0.058 

13 -0.6~i 0 -0.467 -1.487 0.118 
2 0.256 0.047 o.586 0.069 

10 -0.501 -0.515 -1.080 0.085 
4 0.588 0.408 1.267 0+134 
9 -0.494 -0.449 -1.165 0.079 
C" -0.251 -0.258 -0.594 0.058 ,_, 

7 0.463 0.425 1+162 0.129 
6 -0.240 -0.279 -0.603 o.065 

l.9 o.524 o.419 1.214 0+131 
18 -0.329 -0.399 -0.762 0+062 

0 1.234 2.844 2.901 0.004 
0 1.258 2+805 2+956 0.011 

22 0.520 0.408 1+152 0 + 129 
16 -0.283 -0.276 -0.628 0+055 
12 -0.509 -0.427 -1.329 0.128 
34 -0.428 -0.369 -1.118 0.079 
11 -0.599 -0.626 -1.403 0.120 
14 -0.235 -0.226 -0.550 0.062 
20 o.537 0.431 1+227 0 .132 
24 o.538 0.437 1.231 0+133 
32 0.496 0+399 1+232 0+130 
17 -0.400 -0.330 -0.995 0.111 
31 0.312 o.573 0.705 0.026 
15 -0.251 -0.205 -0.567 0.067 
27 0.293 0+142 0+662 o.oa4 
25 o.534 0.418 1.209 0+133 
29 0' ~;65 0.153 1.207 0.200 
28 0.285 0.340 0.609 0.046 
30 0.497 0.197 1.110 0 + 196 
26 o.336 0.208 o.751 0.102 
35 0.535 0.421 1.198 0 .134 
36 -0.323 -0.400 -0.722 0+064 

DUREE DE L'ESSAI: o.OOOHEUREs, 



r 

, . 

I 

l . 
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================================== 
ORIENTATION 0.315000E+03 

================================== 
PRISE 

PRANDT A 
PRANDT B 

8 
1 

13 
2 

10 
4 
9 
5 
7 
6 

19 
18 

0 
0 

22 
16 
1.2 
34 
11 
14 
20 
24 
32 
17 
31 
15 
27 
25 
29 
28 
30 
26 
35 
36 

CF' • 98 

0.698 
0.692 
0.394 

-0.187 
-0.938 

0.340 
-0.589 

0.389 
-0.638 
-0.241 
0.445 

-0.265 
0.405 

-0.329 
1.312 
1. 317 
0.427 

-0.295 
-0.823 
-0.634 
-0.624 
-0.254 
0.426 
0.432 
0.420 

-0.531 
0.248 

-0.290 
0.457 
0.425 
0.641 
0.206 
0.461 
0.467 
0.458 

-0.352 

CF' MOY 

o.999 
0.992 
0.211 

-0.103 
-0.577 

0.104 
-0.571 

0.220 
-0.555 
-0.236 

0.231 
-0.198 

0.232 
-0.426 

2.841 
2.795 
0,231 

-0.271 
-0.601 
-0.424 
-0.605 
-0.208 

0.239 
0.250 
0.209 

-0.378 
0.429 

-0.172 
0.297 
0.233 
o.516 
0.253 
0.365 
o.379 
0.228 

-0.431 

CF' F'IC 

1.498 
1.485 
0.910 

-0.433 
-2.038 

0.738 
-1. 404 

0.929 
-1.507 
-0.568 
0.990 

-0.588 
0.958 

-0.777 
2.912 
2.922 
0.950 

-0.658 
-1.731 
-1.333 
-1.420 
-0.577 

0.981 
0.995 
0.945 

-1.193 
0.535 

-0.625 
1.049 
0.975 
1.379 
0.444 
1.050 
1.063 
1.058 

-0.813 

CF' RMS 

0.130 
o.13l 
0.113 
0.076 
0.139 
0.094 
0.105 
0.120 
0.107 
0.063 
0 +115 
0.089 
0.120 
0.064 
0.004 
0.012 
0.122 
0.065 
0 .115 
0.094 
0.099 
0.077 
0.117 
0.118 
0.120 
0.133 
0.020 
o.085 
o.11s 
0.121 
o.1s1 
0.035 
0 .123 
0.127 
0.121 
0.064 

DUREE DE L'ESSAI: O.OOOHEURES, 

VAL. INIT.: 
173.000 
106.000 
275.000 

2.000 
o.ooo 
2.000 

157.780 
o.ooo 
o.064 

o.061120E+06 o.000000E+o4 o.176000E+o4 
o.ooo 18.000 o.ooo 
3.000 0.000 0.409600E+04 

36.300 22.610 0.542 
1.000 o.ooo 17.000 

-0.409716Et04 -0.933 -0.914 
o.ooo o.ooo o.ooo 
0.002 
o.ooo 

0.012 
o.ooo 

0.021 
o.ooo 

INITIALISATION SCANIVALVE 



s+nJq s+o+1ns9J sap xnoa1qo l 
·saJnsaw ap s+u1od sap +a saooµns sap uo1+1u1~9a 

i9 l ewioJ D/ ins SSJJnsew 

O:J 1e b:J UO/SSBJd ep s1ua1:>1JJ80:J 

l 
l 



,---
• ----i ---i ---, I t, --

' . 

COEFFICIENTS DE PRESSION 

J,.03 

~· '°"T,-j"l 
c c . 

qe q1 

surface d'application surface d'application 

I <f A [3 c D E G A B c . D E G 

oo - -0;3' -QS6 -0,56 -0,1C -0.41 - Qi\l o.s~ O,S4 o.ro1 0,5-t ( 

4 5° - -0,43 0,36 -D.46 -0,'l~ -0,63 - 0,.:'.\6 o.~s o.~' 0,'15 0,44 

60° - -0."10 0,44 -0,41 -011 -0,56 - 0,38 0,3S 0,42 0,31 0,30 

Tabelle 4.6.18 180° - 0,58 -0.51 -0,5'1 -0,'3G -0.~2 - -0,19 -0,'l3 -0,lj -0,31 -0,'30 

h : b : I = 1.35 : 2 : 1 

Toiture a 30° 

-c = Coefficient de frottement Ct = 0 qe 



( =- c--

Tabelle 4.6.18 

h : b : I = 1.35 : 2 : 1 

Toiture a 30° 

l 03 

·~ "'"'cij 
l 02 

l:::::=::=UJ b 

0 

<f A 

oo -

4 5° -

60° -

180° -

---, --, /(., .' 

COEFFICIENTS DE PRESSION 

cpe c . p1 

surface d'application surface d'application 

(l c D E G A B c . D E G 

-0,4: -0,418 -0.48-0,04 -0,-46 - 0,38 0,38 0,'31 0,36 0,3l 

-0,53 0,15 -0,41 -0,19 -Q6S - 0,30 O,:l.8 0,32 0,30 0,-:tg 

-0,~G 0,31 -0.~1 -0,2\ -0,6? - 0, l I O, lO 0, t<.3 0.12 0, 11 

0,"36 -o,se -q58 -0,46 -0,06 - -0,3~ -0,40 -0.10 -0,4C -0,'1C 
. 
c = Coefficient de frottement c = 0 pe t 
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f 
================================== 

I 
ORIENTATION o.c 

================================== 
PRISE CF' .98 CF' MOY CF' F'IC CF' RMS 

I F'RANDT A o.604 1.004 1.527 0.131 
PRANDT P. 0.616 1.008 1 • 55t. 0.133 

8 -0.371 -0.346 -0.909 0.078 
1 -0. f.:27 -0.780 -2.024 0 .155' 

13 -0.737 -0.491 -1.619 0.182 
2 -0.561 -0.483 -1 • 231 0. 11 :.: 

10 -0.210 -0.051 -0.496 0.103 
4 0+536 0.367 1.267 0 .130 
9 -0.27/:.. -0.128 -0.715 0 .112 
C' -1. 030 -0.757 -2. C.·65 0.205 ..! 

7 -0.568 -0.389 -l..345 0.108 
6 -1..019 -0.834 -2.412 0.199 

19 0.576 o.371 1.241 0.121 
l.8 -0.741 -0.487 -1.596 0 .152 

0 1. 217 2.930 2.993 0.010 
0 1.236 2.906 3.041 0.014 

22 0.512 0.343 l.. 166 0.123 
16 -0.535 -0.475 -1.218 0.091 
12 -0.428 -0.230 -1. 002 0.163 
34 -0.641 -0.486 -1. 500 0.114 
11 -0.191 -·O. 036 -0.423 0.095 
l.4 -0.433 -0.459 -0.9t,3 0.076 
20 o.539 0.365 1.196 0.118 
24 0. 54 l. 0+379 1.202 0. 12:1. 
32 o.456 0.380 l. .137 0.120 
17 -0.472 -0.500 -1 .177 o.077 
31 -0.225 -0.356 -0.530 0.035 
15 -0.386 -0.465 -0.909 0.065 
27 -0.339 -0.388 -0.795 0.067 
25 1.280 2. 88t. 3+007 0.012 
29 -0.476 -0.425 -1.132 0.090 
28 0.299 0.184 0.711 0.080 
30 -0.616 -0.424 -1.582 0.100 
26 ·-0. 365 -0.435 -0.938 0.080 
35 0.487 o.379 1.147 0.119 
36 -0.398 -0.426 -0.938 0.078 

DUREE DE L'ESSAI: O.OOOHEURES, 

\ .:._ , 



I ================================== 

l 
ORIENTATION 45.C 

=====~============================ 

PRISE CF' +98 CF' MOY CF' PIC CF' RMS 

PF"rnNDT A 0.652 1. 001 1.541 0+137 
PRANDT B o.652 1.002 1.541 0.138 

8 -0.283 -0.321 -0.674 0+066 
1 0.!579 0+350 1.379 0+187 

13 -0.892 -0.129 -2.050 0.240 
2 0.358 0 + 153 0+824 o.u.1 

10 -0.206 -0.096 -0.487 0.073 
4 0.446 0.282 1+053 0.106 
9 -0.574 -0.107 -1.433 0.197 
5 0.479 0+282 1+l.96 0.163 
7 -0.293 -0.325 -0.696 o.oao 
6 0.677 0.403 1+612 0.242 

19 0.453 0.294 1.084 0.102 

r . 18 0.380 0.145 0+910 0.129 
0 1.193 2.911 2.968 0.014 
0 1.210 2+879 3+011 0.014 

22 0.460 0.265 1.012 0.104 

I 16 -0.819 -0.874 -1.803 0.143 
12 -0.479 -0.282 -1.082 0 .132 
34 -1.122 -0.857 -2.535 0.170 
11 -0.230 -0.154 -0.501 o.o7? 
14 -0.702 -0~812 -1.528 0.117 
20 0.460 0.285 1.081 0.108 
24 0.478 0.289 1.122 0. l :I. :I. 
32 0+515 0.310 1.123 0.120 
17 -0.576 -0.609 -1.257 0.105 
31 -0.252 -0.382 -0.579 0.039 
15 -0.555 -0.697 -1.274 0 .109 
27 -0.483 -0.564 -1.109 0.086 
.., C' 
.,_ ..J 1.319 2+902 3.029 0.013 
29 -0.517 -0.462 -1.261 0.077 
28 0+230 0.091 0+562 0+071 
30 -0.489 -0.348 -1.045 0.099 
26 -0.405 -0.434 -0.865 0.071 
35 0.401 0.285 o.948 0.103 
36 -0.452 -0.615 -1.069 0.075 

DUREE DE L'ESSAit O.OOOHEURES, 

L 



r 
================================== r ORIENTATION 60.C 
== === ================ == =========== 

PRISE CP +98 CF' MOY CP PIC Cf' RMS 

r- PRANDT A 0.583 1.002 1+534 0+136 
PRANDT B 0+589 1. 001 1+549 0.137 

0 ...... -0.232 -0.179 -0.524 0.069 
1 0.591 0+444 1.336 0.141 

13 -1.202 -0.582 -2.883 0.453 
..., 0+442 0.309 1+060 0+119 ' 

10 -0.39l. -0.155 -0.870 0+071 
4 o.347 0.100 0.774 0.1l.5 
9 -0.795 -0.558 -1.870 0.255 
5 0+461 0.315 1+086 0.106 
7 -0.210 -0.144 -0.537 0.098 
6 0.614 0.464 1+572 0.175 

19 0.286 0+103 0.734 0.108 
18 0.463 0.327 1.189 0.149 

0 1+250 2+908 2+963 0.013 
0 1.277 2+869 3.026 0.019 

'"'.l'"'.I 0.287 0.075 0+700 0.119 ,.:_ .:-

16 -0.673 -0.712 -1.638 0.120 
12 -0.412 -0.260 -0.986 0.115 
34 -0.9~i7 -0.843 -2.287 0.190 
l. 1 -0.203 -0.201 -0.501 0.060 
14 -0.585 -0.749 -1.442 0.114 
20 0+282 0.094 0.749 0.115 
24 0+290 0.095 0.772 0.118 
32 0+405 0 +111 0.968 0.120 
17 -0.621 -0.624 -1.485 0.118 
31 -0.243 -0.358 -0.557 0.039 
15 -0.663 -0.692 -1.523 0.122 
27 -0.500 -0.482 -1+ 094 0.096 
25 1.375 2.878 3+008 0+019 
29 -0.539 -0.420 -1+ 326 0.092 
28 -0.175 -0.062 -0.430 0.094 
30 -0.272 -0.178 -0.682 0.112 
26 -0.317 -0.345 -0.795 0.075 
35 0.351 0.099 0.790 0.114 
36 -0.478 -0.570 -1.076 0.076 

DUREE DE L'ESSAI! O.OOOHEURESr 

l. 
i 

L .. 

I ' 
l.J 



================================== 
ORIENTATION 90.C 

====~============= == ============== 

PRISE CF' .98 CP MOY CF' F'IC CP RMS 

r- PF:ANDT A o.664 0.996 1.541 0.133 
F'RANDT f: 0.665 0.993 1.542 0.134 

f Q 

8 -0.197 -0.027 -0.518 0.091 
1 0.4li6 0+256 1.228 0 .135 

13 -1.422 -0.827 -3.130 0.274 ,.., 0.520 0.423 1.145 0.132 "-

r ~ 10 -0.561 -0.579 -1.245 0.117 
4 -0.325 -0.338 -0.720 0.071 
9 -0.972 -0.709 -2.275 0.172 

r~ 
5 o.379 0.031 o.as6 0.096 
7 0.493 0.149 1.119 0.152 
6 0.516 0.124 1.172 0.151 

19 -0.296 -0.316 -0.691 0.064 
1. 8 0.734 0.484 1.713 0+166 

0 1. 331 2.913 2.977 0.014 
0 1.335 2.869 2.984 0.019 

22 -0.295 -0.362 -0.758 0.075 
16 -0.739 -0.665 -1.899 0.152 
l.2 -0.417 -0.367 -1.009 0.100 
34 -0.898 -0.651 -2.173 0.183 
ll -0.367 -0.294 -0.847 0.087 
14 -0.640 -0.615 -1.478 0.130 
:~o -0.286 -0.333 -0.648 0.067 
24 -0.291 -0 . 339 -0.660 o.ots 
-·,.., 
~) ,,!., -0.252 -0.294 -0.628 0.062 
17 -0.472 -0.317 -1.176 0.110 
31 -0.153 -0.124 -0.373 0.032 
15 -0.351 -0.262 -0.858 0.087 
27 -0.266 -0.155 -0.668 0.088 
,.., C" 
. .. .J 1.194 2+876 2.998 0.020 
2<~ -0.203 -0 .166 -0.454 0.039 
28 -0.296 -0.318 -0.661 0.056 
30 -0.191 -0. 164 -0.446 0.049 
26 -0 .179 -0.128 -0•419 0.051 
-r c-
'-'~' -0.287 -0.338 -0.700 0.065 
36 -0.430 -0.489 -1.052 0.108 

DUREE DE L'ESSAit O.OOOHEURES, 
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================================== 
ORIENTATION 0.120000Et03 

-------------- ---------------- ------------------- ------------- ------
PRISE CF' .98 CF' MOY CF' PIC CP RMS 

PRANDT r~ 0+616 0.994 1.494 0.133 
PRANDT B 0+616 0.993 1.492 0.135 

s 0.481 0.289 1+103 0.111 
1 -0.180 -0.022 -0.412 0.097 

1 ·z ., -0.954 -0.746 -2.245 0.167 
2 0.479 0.336 1.127 0.123 

10 -0.636 -0.694 -1.429 0.110 
4 -0.361 -0.448 -0.810 0.062 
9 -0.534 -0.680 -1.390 0.106 .,. -0.181 -0.187 -0.470 0.067 .... .., 0.667 0.464 1+570 0.174 , 
6 -0.277 -0.203 -0.652 0.102 

l9 -0.326 -0.426 -0.765 0.058 
:1.8 0. 591. 0.386 1.387 0.156 

0 l. 2 44 2.945 3.037 0.014 
0 1. 2 28 2.882 2.998 0.018 

'")'") -0.379 -0.494 -0.887 0.065 ..:..:.. 

16 -0.868 -0.537 -2.032 0.252 
12 -0.6 2 3 -0.570 -1. 509 0.113 
34 -0.975 -0.535 -2.361 0.309 
l l -0.623 -0.663 -1.497 0.123 
14 -0.352 -0.154 -0.846 0.070 
20 -0.328 -0.449 -0.779 0.059 
24 -0.321 -0.444 -0.761 0.062 
32 -0.324 -0.419 -0.770 0.059 
l. 7 -0.430 -0.302 -1.023 0.109 
31 0.085 0+064 0.213 0.034 
15 -0.236 -0.215 -0.593 0.060 
r17 0.237 0.067 0.548 0+074 "", ,, .,. ,,. .... 1.307 2.900 3.024 0.015 
29 -O.l96 -0.219 -0.470 0.048 
:rn -0.270 -0.370 -0.647 0.046 
30 -0.259 -0.256 -0.582 0.054 
26 -0.102 -0.017 -0.229 0.063 
35 -0.320 -0.445 -0.762 0.058 
36 0.311 0.127 0.740 0.117 

DUREE DE L'ESSAI: O.OOOHEURES, 
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================================== 
ORIENTATION 0.135000~+03 

================================== 
PF: I SE CF' .98 CP MOY CF' F'IC CF' RMS 

PF:ANDT A 0.680 1.oos 1+508 0. 134 
F'RANDT B 0.674 l.. 004 1+495 0.135 

n 0.457 0.236 1.069 0.170 
1 -0.206 -0.168 -0.482 0.078 

:1.3 -1.105 -0.849 -2.648 0+196 
2 0.409 0.190 0.980 0 .122 

10 -0.623 -0.769 -1.448 0+114 
4 -0.369 -0.496 -0.858 o.063 
9 -0.727 -0.771 -1.698 0.121 
5 -0.267 -0.303 -0.623 0.062 -, o.735 0.357 1.639 0.249 I 

6 -0.333 -0.346 -0.743 0+078 
19 -0.337 -0.481 -0.799 0+058 
1.8 0.501 0.225 1.188 0.142 

0 1.209 2.933 2.988 0.014 
0 1.218 2.893 3.010 0 .OHl 

22 -0.427 -0.532 -0.968 0.065 
16 -0.622 -0.113 -1.411 0.202 
12 -0.615 -0.626 -1.529 0 .108 
~'1)4 -0.720 -0.294 -1.789 0.241 
11 -0.613 -0.725 -1.419 o.1oe 
14 -0.208 -0.109 -0.482 0.074 
20 -0.354 -0.507 -0.852 0.061 
24 -0.355 -0.506 -0.854 0.063 
32 -0.320 -0.480 -0.801 0.059 
17 -0.408 -0.354 -1.021 0.121 
31. 0.183 0.193 0.431 0+049 
15 -0.281 -0.200 -0.661 0.081 
27 0.340 0.204 0.823 0.098 
...., C" 
._ ,J 1.264 2.927 3.059 O.Ol.9 
29 -0.201 -0. 157 -0.456 0+067 
28 -0.303 -0.392 -0.689 0+045 
30 -0.236 -0.237 -0.545 0.059 
26 0.286 0.099 0.659 o.085 
35 -0.358 -0.500 -0.872 0.061 
36 0.445 0.312 1.085 0+117 

DUREE DE L'ESSAI: O.OOOHELIF:ES, 
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================================== 
ORIENTATION 0.225000Et03 

--------------------------------------------------------------------
PRISE CF' .98 CP MOY CP F'IC CF' RMS 

PRANDT A 0.617 o.994 1+ 510 0.133 
PRANDT B o.625 o.993 1.529 0.135 

8 -0.328 -0.365 -0.827 0. 06E: 
1 -0.445 -0.470 -1.121 o. os:; 

13 -0.627 -0.547 -1+ 504 0. u. 6 
"> -0.318 -0.416 -0.763 0.062 "-

10 -0.551 -0.555 -1. 380 0.099 
4 -0.350 -0.468 -0.878 0.066 
9 -0.555 -0.563 -1.318 0 .105 
5 -0.855 -0.484 -2.029 0.121 
7 -0.356 -0.371 -0.786 0.064 
6 -0.686 -0.470 -1.516 0.080 

19 -0.352 -0.465 -0.812 0+061 
18 -0.346 -0.412 -0.800 0.061 

0 1.306 2. 911 2.967 0. Ol. 5 
0 1.320 2.875 2.999 o.ou, 

22 -0.380 -0.501 -0.868 o.ot.~i 

16 -0.277 -0.285 -0.633 0.062 
12 -0.469 -0.580 -1.194 0.090 
34 -0.479 -0.444 -1.221 0.092 
11 -0.524 -0.617 -1.188 0.091 
14 -0.277 -0.235 -0.629 0.072 
20 -0.332 -0.473 -0.833 0.058 
24 -0.330 -0.457 -0.828 0.059 
32 -0.355 -0.484 -0.807 0.057 
17 -0.484 -0.386 -1 .101 0.120 
31 0. 157 0. 148 0.365 0.043 
15 -0.262 -0.205 -0.610 0.075 
27 o.395 0.220 0.931 0.095 
25 1.283 2.883 3.023 0.012 
29 o.621. o.393 1.468 0.201 
28 -0.231 -0.327 -0.545 0.040 
30 0.489 o.314 1. 09~. 0 .121. 
26 0.435 0.291 0.974 0.10~; 

35 -0.368 -0.457 -0.798 0.057 
36 0.338 0.091. 0.733 0.090 

DUREE DE L'ESSAit O.OOOHEURES, 

POSITINER MODELE A 240.000 DEG 
VAL. INIT.: 



I ================================== 
ORIENTATION 0.240000Et03 

==== ========== ===== ======= ======== 
,~ PRISE CP .98 CF' MOY CF' F'IC CF' RMS 

F'RANDT A 0.542 0.999 1. 48/' 0.132 
F'RANDT f: o.540 0.994 1.483 0.134 

8 -0.310 -0.334 -0.720 0.065 
1 -0.576 -0.445 -l.. 339 0.098 

13 -0.522 -0.428 -1. 199 0.087 
2 -0.3~2 -0.406 -0.809 0.063 

10 -0.445 -0.521 -1.012 0.085 
4 -0.427 -0.4:'.J:s -0.971 0.082 
9 -0.438 -0.442 -1.100 0.073 
5 -1. 263 -0.517 -3.l.69 0.198 
7 -0.330 -0.363 -0.756 0.058 
6 -0.491 -0.436 -1.123 o.oso 

19 -0.386 -0.432 -0.891 0.069 
18 -0.316 -0.404 -0.730 0.057 

0 :J.327 2+928 2.982 0.014 
0 l.351 2+894 3.037 0.011 

22 -0.427 -0.480 -0.'7'73 0.077 
l.6 -0.264 -0.288 -0.602 0.053 
l2 -0.522 -0.488 -1.233 0 .103 
34 -0.449 -0.395 -1.060 0.082 
:1.1 -0.524 -0.607 -1.351 0.115 
l. 4 -0.223 -0. 24 :I. -0.575 0.059 
20 -0.360 -0.432 -0.831 0.063 
24 -0.347 -0.415 -0.801 0.062 - . ~ 
32 -0.348 -0.441 -0.797 0.058 
17 -0.427 -0.326 -0.979 0.106 
31 0.069 0+035 0. 165 0.033 
l. 5 -0.247 -0.225 -0.593 0.061 
27 0+247 0.085 0.557 0.076 " 
,.., C' ... ~ 1.345 2+91.3 3.037 0.010 
29 -0.537 -0.097 -l.263 0.296 
28 -0.227 -o. ~rn2 -(). 5-,35 0.()42 
30 -0.498 0+017 -1.152 0.224 
26 0.303 0.1l.4 0.702 0.098 
35 -0.362 -0.402 -0.805 0.059 
36 -0.114 -0.025 -0.254 0.065 

DUREE DE L'ESSAI: O.OOOHEURES, 



I .. - - - -

r ================================== 
ORIENTATION 0.270000Et03 

================================== 
F'F:ISE CF' .98 CF' MOY CF' F'IC CF' RMS 

PRANDT A 0.663 1.000 1. 515 0.131 
F'RAtHIT B 0.664 1.004 1.51.7 0+133 

B -0.259 -0.195 -0.603 0+053 
1 -0.270 -0.226 -0.629 0.056 

13 -0.288 -0.194 -0.668 0.058 
.... -0.204 -0.2~3 -0.474 0.047 .::. 

10 -0.209 -0.154 -0.480 0+046 
4 -0.318 -0.230 -0.732 0 + 07 11 
9 -0. 179 -0. 173 -0.434 0.043 
5 -0.505 -0.230 -1.224 0+074 
7 -0.242 -0.201 -0.548 0.048 

r · 
6 -0.282 -0.222 -0.639 0.055 

19 -0.301 -0.288 -0.719 0. 08~.i 
18 -0.181 -0.2l.2 -0.434 0+044 

0 1.255 2.905 2.956 0+013 
I 0 1.267 2.869 2.985 0 ,. 0 H~ 
I 22 -0.384 -0.328 -0.881 0.085 

16 -0.202 -0.164 -0.462 0+047 

r 
12 -0,323 -0.237 -0.782 0.079 
34 -0.296 -0. 179 -0.717 0.050 
11. -0.245 -0.171 -0.566 0.054 
14 -0.182 -0.138 -0.422 0.045' 
20 -0.294 -0.287 -0.708 0.068 
24 -0.260 -0.261 -0.626 0.063 
32 -:0.286 -0.326 -0.657 0.064 
17 -0.336 -0.151 -0.772 0.063 
31 -0.138 -0 .138 -0.330 0.036 
15 -0.184 -0.133 -0.439 0.054 
27 -0.339 -0. 178 -0.794 0.104 
~C" 
.:.. .J 1.289 2.893 3.016 0.017 
29 -0.653 -0.560 -1.610 0.132 
28 -0.222 -0.236 -0.546 0.048 
30 -1.121 -0.532 -2.612 0. 185 
26 -0.482 -0.401 -1.123 0.107 
35 -0.249 -0.254 -0.575 0.057 
36 -0.192 -0.127 -0.444 0.050 

DUREE DE L'ESSAI: O.OOOHEURES, 

l 
L 



r 
r 

================================== r ORIENTATION 0.300000Et03 
================================== 

F'FU SE CF' 90 • u CF' MOY CF' F'IC CF' RMS 

{ Pf::ANDT A o. c'>54 0.999 1. 557 0.135 
PRANDT B 0. 656 0.997 1.563 0.137 

,-
8 -0.866 -0.452 -2.012 0. 109 
1 -0.479 -0.414 -1.113 0.109 

13 -0.513 -0.432 -1.138 0.102 .., -0.408 -0.444 -0.906 0.076 ' 
r~ 10 -0.257 -0.258 -0.598 0.057 

4 0.419 O.l.92 0.975 0. 137 
9 -0.289 -0.315 -0.667 0.063 
5 -0.638 -0.398 -1.475 0.126 
7 -·O.t.:.;1 -0.466 -1.481 0.107 
6 -0.485 -0.404 -1.103 0.101 

1 · 
1.9 0.438 0.1.72 1.061 0+135 
18 -0.350 -0.442 -0.848 0.072 

0 1.240 2.924 2+971 0.014 
0 1+2b2 2.902 3.024 0.013 

( 
~.., 0.330 0.104 0.788 0+129 ... , 
16 ·-0. 424 -0.466 -:l .• 015 0+084 
1 •) .:. -0.397 -0.335 -0.922 0.115 

I 
34 -0.686 -0.464 -1.592 0.124 
11 -0.258 0 ,.,~,~ -0.622 0.061 - .... .:.. ... 
14 -0.465 -0.537 -1.120 0.093 
20 0.324 0+134 0.771 0.127 

( 
24 0.340 0.147 0.808 0.128 
3•1 0 • 3 l. 0 0 .118 0.760 0.110 ~-

17 -0.523 -0.410 -1.282 0.101 
31 -0.258 -0.415 -0.628 0.043 
15 ·-0. 527 ·-0.616 -1.285 0.11.9 
27 -0.512 -0.526 -1.188 0.094 
,.., c-
""'- ,J l..302 2.899 3.023 0.014 
:::: S' -0.410 -0.538 -0.935 0.069 
28 -0.177 -0.033 -0.403 0.089 
30 -0.444 -o. 48~i -0.987 0.082 I 
26 -0.459 -0.580 -l..022 0.076 

I 35 0.379 0.146 0.873 0.121 
36 -0.386 -0.390 -0.890 0.086 

[ DUREE DE L'ESSAI: O.OOOHEURES, I 
I 
l 

l. 

l 

L 



I ==== ========================= ===== 
ORIENTATION 0.315000Et03 

================================= = 
I PRISE CF' +98 CF' MOY CF' F'IC CF' F:MS 

PRANDT A 0.698 0.998 1.602 0.136 
PRANDT B 0.701 1.001 1.607 0. L5B 

8 -0.716 -0.488 -1.724 0. 128 
1 -0.498 -0.446 -1.201 0. 109 

r4 13 -0.650 -0.484 -l.479 0.120 
..., -0.464 -0.473 -1.056 o.osi ..:.. 

10 -0.277 -0.282 -0.659 0. 071 
4 0.494 0.324 1.177 0+126 I . 9 -0.329 -0.350 -0.778 0+077 
5 -0.602 -0.442 -1.425 0.120 
..., -0.722 -0.519 -1.725 0.123 I 

6 -0.499 -0.452 -1. 193 0.111. 
19 0.462 o.33o 1.151 0.121 
18 -0.392 -0.475 -0.976 0. Oi' 6 

0 1+312 2.941 2.995 0. 01 ~i 
0 1.337 2.921 3.053 0.018 ,.,..., 

,;:,,., ··- 0.477 0.280 1.130 0.112 
1.6 -0.670 -0.582 -1.588 0.110 
1. 2 -0.484 -0.406 -1.189 0.118 
34 -0.893 -0.604 -2.195 0. 1 '.:i6 
l.1 -0.236 -0.210 -0.554 0.077 
14 -0.720 -0.588 -1.691 0.106 
20 0.420 0.301 1.009 0.109 
24 0.420 0.311 1.010 (l.113 
32 o.438 0.293 1.007 0.106 
17 -0.597 -0.605 -1. 373 0.105 
31 -0.257 -0.417 -0.605 0+046 
15 -0.552 -0.628 -1. 299 0.095 
2.7 -0.468 -0.589 -1.137 0.087 
25 1.251 2.885 3.035 0. 011 
29 -0.436 -0.629 -1.023 0.075 
28 0.217 0.089 0.508 0.067' 
;rn -0.455 -0.559 -1.070 0.078 
26 -0.447 -0.620 -1.053 0+077 
3~i 0.465 0+328 1.190 0.116 
36 -0.364 -0.482 -0.932 0+077 

DUREE DE L'ESSAit O.OOOHEURES, 

L 
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~================================== 

ORIENTATION O.O 
==============================~==== 

F'OSI. CF' .98 CF' MOY CF' PIC GP DELTA DP 

10.000 -0.259 -0.413 -0.681 o.ooo 
11.000 -0.307 -0.331 -0•821 o.ooo 
12.000 -0.523 -0.528 -1.357 o.ooo 
13.000 -0.252 -0.433 -0.671 o.ooo 
14+000 -0.543 -0.691 -1.431 o.ooo 
15.000 -0.268 -0.454 -0.702 o.ooo 
16.000 -0.871 -1.114 -2.290 o.ooo 
34.000 -0. 23:1. -0.433 -0.569 o.ooo 
35.000 -0.731 -1.136 -1.843 o.ooo 
36.000 -0.228 -0.414 -0.630 o.ooo 

================================== 
ORIENTATION o.o 

================================== 
POSI. CF' .98 CF' MOY CF' PIC 

I ~~.~ooo -·CJ.:01 -o.o6a -0.2i1 2 
~.).000 - 0. 1 :'.?.3 -0.088 -0~311 

6.000 -0.372 -0.256 -0.921 

[ 7.000 -0.~.21 -O.l.76 -0.322 

l 
l . 



----------------------------------------------------------------------
ORIENTATION 15.0 

=================================== 
F'OS t. CF' .98 Cf' MOY r,p PIC GP DELTA DP 

r~ 
10.000 -0.376 -0.477 -0.947 o.ooo 
11.000 -0. 23:5 -0.217 -0.639 o.ooo 
12.000 -0.367 -0.397 -0.926 o.ooo 
13.000 -0.275 -0.457 -0.686 o.ooo r- 14.000 -0.508 -0.639 -1.297 o.ooo 
15.000 -0.24,S -0.450 -0.644 o.ooo 
16.000 -0.808 -1.044 -1.976 o.ooo 
34.000 -0.280 -0.520 ·-0.724 o.ooo 
35.000 -0.641 -1.017 -1.679 o.ooo 
36.000 -0.248 -0.407 -0.640 o.ooo 

==== ======== === ======= ======= ====== 
ORIENTrY~·:r.oN 1.5.C:r 

-:: ===:::-;:-= = :-:: ·:::::::; -;;; -= - =-== :::: ,:";" :-..::;= ~ - :-; -: .::: ::-· ·::: :::=~ =:-:: == 
POSI. CF' +9 8 CF' MO Y CF' F' I C GF' DELTA DP 

4.000 -0.238 -0.154 -O.t.33 o.ooo 
5.000 -0.278 -0.229 -0.772 o.ooo 
6 .000 -0.35 2 -- 0.21 0 -0.904 o.ooo 
7.000 -0.12 2 -0.149 ·- r. -r .-. -. 

\/ .. \, •,,,: .. ~. o.oo o 

l 
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I 
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r~ 
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=================================== 
ORIENTATION 45.0 

=================================== 
F'OSI. Cf' .98 Cf' MOY Cf' PIC 

10.000 -0.630 -0.860 -1.657 
11.000 -0.474 -0.328 -1.205 
:J.2.000 -0.233 -0.216 -0.577 
13.000 -0.338 -0.504 -0.848 
14.000 -0.442 -0.340 -1.035 
l.5.000 -0.200 -0.356 -0.538 
:L6.000 -0.329 -0.256 -0.811 
34+000 -0.3?t. -0.630 -0.891 
35.000 -0.464 -0.610 -1. 199 
36.000 -0.227 -0.364 -0.559 

:::: : : -:-;: ::: :::: ::: ::: :-.: = ::..-: = = = = :: = ::-.: = = = = = = = = = = :-.: = :: = =:: = = 
ORIENTATION ~5.0 

:: : :: ; ·::! ::: :::: ::: ::: :: :-: ::-: :..~ : : ::: :::: :::: ;:; ::: ::: ::·: --:; == :: :::: = =:::;; = = :-..: 

F'CE I. 

1v000 
:_i.000 
6,00·:) 
7+C·OC-

CF' • '7' 8 

-0 . 426 
-0,.50? 
-· 0.:?.~13 

·-0.105 

CF' MOY CF' F'IC 

-·· 0.612 -1.138 
-0.736 -1.331 
-0.097 -0.598 
·- (i • l.l. () ·-0 .. 274 

GP DELTA 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

GF' DELTA 

o.ooo 
o.ooo 
o.ooo 
o.ooo 

DP 

DP 



I 

l 
l 

.... 

=================================== 
ORIENTATION 90.0 

=================================== 
F'OSI. CF' .98 CF' MOY Cf' f' IC 

10.000 -0.734 -0.945 -1.815 
11+ 000 -0.648 -0.869 -1.6t.1 
12.000 -0+421 -0.546 -1+ 082 
13.000 -0.424 -0.525 -0.975 
14+000 -0.144 -0.165 -0.385 
15+000 -0.144 -0.175 -0.363 
l.6+000 -0.558 -0.864 -1.513 
34.000 -0.343 -0.622 -0.9l.5 
35+000 -0.178 -0.191 -0.448 
36.000 -0.178 -0.205 -0.437 

=================================== 
OF:IEfH1'.:;TION 90, 0 

: .. ;:: :;:; ::: ::·: :.-:: ::: :::; ·::: :·:: :: :.-:: ::.: :;: ::: :::: = :::: =: ~ :;· ::: .. :. :: ::: - : .:: :.-;; ~; .;:: :::: :;:: ~= 

POSI. c F' .98 CF' HOY CF' F' IC 

4 +000 -0.342 -0.482 -0.859 
5+000 -0.370 -0.478 -0.937 
6+000 -0.176 --0.185 -0.457 
7.000 -0.221 ·-0.210 - 0. 5 4 :J 

GF' DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

GF' DEL.T(:, DP 

o.ooo 
0.000 
0 4 ·:1 0 ·:; 
Ot0=~10 



r ================================== 
ORIENTATION o.100000E+o3 

================================== 
f'OSI. Cf' .98 Cf' MOY Cf' f'IC 

10.000 -0.281 -0.306 -0.792 
11.000 -0.239 -0.370 -0.597 
12.000 -0.229 -0.394 -0.598 
13.000 -0.355 -0.389 -0.939 
14.000 -0.282 -0.447 ~o.679 

15.000 -0.476 -0.595 -1.299 
16.000 -0. 187 -0.337 -0.501 
34.000 -0.127 -0.076 -0.316 
35.000 -0.232 -0.396 -0.578 
36.000 -0.806 -1.068 -2.067 

=================================== 
ORIENTATION 0.180000Et03 

=================================== 
POSI. CF' • 9S CP MOY CP PIC GP DELTA 

4.000 -0.206 
5.ooo · -o.1c,5 

-0.190 
-0.137 

-0.541 
-0.442 

o.ooo 
o.ooo 

.:··, .• ('()t'.• -· () .. 1.~.6 

7.00G ·-0,490 
·-0.212 
-0.519 

-0.435 0 • . 00 0 
·-1.261 o.ooo 

[! F' 



I 
r 
I 

=================================== 
ORIENTATION 0.180000E+03 

== ================================= 
F'OSI. CF' .98 CF' MOY CF' F' IC 

10.000 -0.383 -0.557 -0.964 
11.000 -0.340 -0.453 -0.843 
:l.2.000 -0.265 -0.434 -0.655 
13.000 -0.431 -0.647 -1.132 
:t.4.000 -0.330 -0.529 -0.798 
15.000 -0.705 -0.984 -1.815 
:L 6. 000 --0. 268 -0.388 -0.672 
3-1 ·-000 -0.210 -0.313 -0.573 
~55. 000 -o. :.na -0.471 -0.697 
36.000 -1.030 -1.539 -2.638 

=================================== 
ORIENTATION 0.180000E+03 

- -~ =~=~~= :-~ = = ~ = ===~-==~==~-~~~== =~ 

I:• n ~; J T 
, ••. C• , ... _,-\ 

C~F' MGY C:F' F'IC '..•I "'::· •7.• 

1.000 --0.24·1 -··0.-438 -·O •. ~.f:..7 
;'j'" 000 -Ot253 -0.388 -Ott.4l 
:.) i 000 -0.245 -0.404 -·O.t..16 
... + ('~ <) (; - 0. 34 7 -0.4'?9 · Ci. s:· 0 (.. 

G F' DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
0 •· 000 
o.ooo 
o.ooo 

:~:. F· r:; [ L.. -~ ,'.., D :-· 

o.ooo 
0.0(.J() 
0+00i') 
0 t· OOC.: 
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"" VJ E 

~0 o, o· . 
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Tabelle 4.6.26 

h : b : I = 0.6 : 5 : 1 

Toiture a 10° 

'f f\ 

oo 

15° 

45° 

goo 

---. 
I 

---, 

COEFFICIENTS DE PRESSION ' 

c c ' qe q1 

' 
surface d'application surface d'application 

[3 c 0 E G A 0 c . D E G 

-0,6t -0,38 0,2 0, "2 t 

-0,66 -0,3S +0.19 0.2~ 
·-

-0,36 -0,31 o, t9 0,22 

-0,'30 -031 -0,\8 -0, t1 

-c = 
qc Coefficient de frottement c = 0 

t 



r- r--

J,.03 
-----, 

I •B 
A~ 

~C-,0- II 
T//A,~\ .. V/~;4$ .. ~1/A. , ,v,,-.,w 

~2 

a,+~· -·- --~- <f (\ 

--
oo 

15° 

Tabelle 4.6.26 45° 

h : b : I = 0.6 : 5 : 1 goo 
Toiture a 10° 

' . 

COEFFICIENTS DE PRESSION 

c c . 
pe p1 

surface d'application surface d'application 

~ c 0 E G (\ B c 0 E G 

i-101 , -D,65 0,16 0,21 

-o,qo -OJ6(; 0,1 «3 0,23 

-0,41 -0,60 o,!6 0.,16 

--0,3~ -OJ41 -O,t<j -o_,:zo 
. 
c ~ Coefficient de frottement c = 0 pc t : 
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----------------------------------------------------------------------
ORIENTATION o.o 

----------------------------------------------------------------------
POSI. CP .98 CF' MIJY CF' PIC 

10.000 -0.443 -0.681 -1.122 
11. 000 -0. 37'.3 -0.394 -0.951 
:I. 2. 000 -0.589 -0.863 -1.522 
13. 00() -0.3t.?. -0.635 -0.980 
14.000 -- 0. 754 -1. 275 -2.044 
15.000 -0.389 -0. 661 -0.973 
:I. 6. 000 -0.980 -1. 586 -2.816 
3A"OOC• ·-0+'..~79 -0.71.6 -0.974 
35.000 -0.893 -·1. 475 -2.401 
3.: .• 000 ·-0.358 -0.626 -0.900 

·---- ~ - = ~· ~~ ~ ==~ ===~ 

0 F~ :. E: ;·,;Ti;:, ·~I G N 0 • () 
-~~=r=~==~~: ~=~ = = == : == = = = = = == === ==~ 

F''DS t T 

,... .... 
I .. • i 

r. i"" 
T 7 17J CF' MOY C.F' PIC 

.·:~ ... 00{) 0. j S2 0+174 0.513 
~.:; .. coo o.::::;.L,. 0. 20?. 0 .. 620 
~!) ~ (:r ·~::: 0 0 ... . 1 '? \.t.J 0+161 0.490 
'7 .. 0('0 0.:270 0.21..s 0.684 

Gf' DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

GP DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 



,. 

I 
I 
r 
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----------------------------------------------------------------------
ORIENTATION 15.0 

----------------------------------------------------------------------
f'OSt. Cf' .98 GP MOY Cf' f'IC 

10.000 -0.554 -0.894 -1.455 
11.000 -0.302 -0.310 -0.803 
12.000 -0.506 -0.616 -1.289 
13.000 -0.357 -0.675 -0.946 
14.000 -0.818 -1.183 -2.071 
15.000 -0.334 -0.641 -0.930 
16.000 -0.818 -1.066 -2.135 
34.000 -0.385 ·-0.820 -1.086 
35.000 -0.940 -1.380 -2.462 
36.000 -0.3'24 -0.630 -0.891 

:::: ::: :::: .:.:.; :;. ::;: :::: ;:;; ;;::: ::;: ::;; ::-_ ::: :.::: == :: .::: :::: ::: ·- ... :"' :· . .. ·:: ";'."'. :·· c:: -: ·: ·:" 

ORIENTATION 13.0 
====================~============== 

F'OSI. Cf' .98 Cf' MOY CF' F' IC 

4.000 0.201 0.176 0. 53~i 

5.000 0.170 0.134 0.441 
i:i.ooo 0.193 O.l.88 0.509 
7.000 0.263 0.2?.8 o.t.69 

Gf' DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

GF' DELT(.1 DF' 

o.ooo 
('• ' " .'"1 ,'\ ,,J • ,_ •• ._, \l 

o.ooo 
o.ooo 
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l 
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----------------------------------------------------------------------
ORIENTATION 45.0 

=================================== 
POSI. CF' .98 CF' MOY CF' PIC 

10.000 -0.657 -1.056 -1.667 
11.000 -0.529 -0.424 -1.387 
12.000 . -0.256 -0.279 -0.680 
13.000 -0.488 -0.721 -1.228 
14.000 -0.458 -0.656 -1.379 
15.000 -0.250 -0.485 -0.683 
16.000 -0.389 -0.369 -0.923 
34.000 -0.427 -0.807 -1.1ot, 
35.000 -0.604 -0.886 - 1.542 
36.000 -0.289 -0.510 -0.747 

==========================~======== 

ORIENTATION 45.0 
=== ===~=== ~= == = == ===== ============= 

·~·it t;· T "'!:'• •.:\O !""t:• }.l(' '" ~r.· 1:4 "1" -
',. ~ .. • • l ' • .. ' .· .· • ... · ... . . . . 

4 . 000 -0.202 -·0+136 -0.491 
5.00 () -0.178 -0.1.~,4 -0.470 
6.000 0. 188 0.1:_;7• 0+449 
7+000 0 • 2 l. 8 0. 1. 57 0 .. 522 

GP DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o. oo o 
o.ooo 
o.ooo 

:~1· · ... r,-~ I ., .. ,. ?'. 1 ... 

··' '- .. . .. 

o.ooo 
o.ooo 
O.OCJO 
o.ooo 



I 
I 
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I 

l 

=================================== 
ORIENTATION 90.0 

=================================== 
F'OS J.. CP .98 CP MOY Cf' f'IC 

10.000 -0.773 -0.947 -1.837 
11.000 -0.644 -0.883 -1.663 
12.000 -0.444 -0.574 -1.136 
13.000 -0.469 -0.614 -1.142 
14.000 -0.160 -0.181 -0.385 
15.000 -0.149 -0.212 -0.399 
16.000 -0.614 -0.877 -1.558 
34.000 -0.41.4 -0.707 -1.037 
:15. 000 -0.181 -·0.201 -0.462 
36.000 -0.1.77 -0.237 -0.434 

•·-- -· -- ~- - -· ,., - · •.. .. ~ - ·•; -·· -:.: .. .. =-· ·-· ;:. .. -· ::· :." :::: ;:; ;:· :: -·· .... - ·::· 

D F~ I F. U T t1 ·; I 0 :") 7· C .. () 
:==========~========;==~==~======== 

!:-· n '='.,.. ,-. r. r"-. CF' MOY CF' F'IC I '•••''••' ,f, t- .... "' '.-. .. 

4+000 -0.379 -0.499 -0.922 
5T000 ·-0. 3 :34 -0.49~. -0.905 
1: .• 000 ·-0.1.7.~. -.. 0.191 -0.459 
1.000 -0.165 -0.203 -0.433 

GP I1EL TA IIP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 

GP DEL rr~ DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
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Coefficients de pression Cq et Cp 

mesures sur la forme 22 

Definition des surfaces et des points de mesures. 

Tableaux des resultats bruts 



l 
r;---·-
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,--- r- - ----: l 

~3 COEFFICIENTS DE PRESSION 

--1 ;--- :a 
A~ 

j - ,I 
777'.."™V~~'-"V/J:\.'-V/A'-"VI. 

cqe c . q1 

J?2 . 
surface d'application surface d'application 

~~ a, o• · -~ . 

<f /\ [l c 0 E G /\ 0 c . 0 E G 

oo -0,5'8 -0,39 Q1 -0,12 

15° -0,51 -0,26 0,1~ -0,13 

45° -0, 3'\ -0,13 -O, l4 -0,2 

Tabelle 4.6.29 
goo -0, It -0, \l -0,3 -0,"3 

h : b : I = 0.6 : 5 : 1 

Toiture a -10° 

. 
c : Coeff icient de frottemcnt c = 0 qe t 



r--

.J.?3 
--1 r--- I 

I ,!J 
A~ 

~ 
I~ J 

TF""""\.V7ie\,VF~'-V7A\.,-V?~"\.V,~""\.""O. . 

J?2 
c 

m 

·-Jt a,+~ G 

Tabelle 4.6.29 

h : b : I = 0.6 : 5 : 1 

Toiture a -10° 

V7 f\ 

--
oo 

15° 

45° 

goo 

~ 

COEFFICIENTS DE PRESSION 

cpe c . p1 

surface d'application surface d'application 

(l ( [) E G f\ B c 0 E G 

-o,g1 -04g 
) 

0,,16 -0,,lO 

-o,g; -02.2 
I 

0,,16 -0 ... 12 

-0,42 -0.)0f -0,05 -0/11 

-oo~ ... -0,09 -0,?,6 -0,~ 

. 
c ::: Coefficient de frottement c = 0 pe t 
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.. 
=================================== .. ORIENTATION o.o 
=================================== 

F'OSI. CP +98 CF' MOY CP PIC GF' DELTA [IF' 

10.000 0.165 0+069 0.442 o.ooo 
11.000 -0.191 -0.312 -0.480 o.ooo 
12.000 -0.152 -0 .174 -0.383 o.ooo 
13+000 0.222 0.111l. 0.570 o.ooo 
14.000 -0.086 -0.026 -0.258 o.ooo 
15.000 0.180 0.176 0.486 o.ooo 
16.000 -0.205 -0.362 -0.536 o.ooo 

...... 
34.000 0.190 0.195 0.481 o.ooo 
35.000 -0.161 -0.202 -0.407 o.ooo 
36+000 0+193 0.046 o.547 o.ooo 
4.000 -0.439 -0.659 -1.170 o.ooo 
s.ooo -0.393 -0.540 -1.041 o.ooo 
6.000 -0.319 -0.461 -0.856 o.ooo 
7.000 -0.584 -0.872 -l .• 530 o.ooo 

L 



l 
l 

=================================== 
OF:IENTATION 15+0 

=================================== 
F'OSI. CF' .98 CF' MOY CF' PIC 

10.000 0.194 0.150 0+468 
11.000 -0. l. 9.S -0.289 -0.511 
:L2.000 -0.164 -0.185 -0.412 
13.000 0+194 0.172 0.505 
:l.4.000 -0.103 -0.056 -0.266 
15.000 0. 17 f., 0.143 0.435 
l.6.000 , -0.208 -0.387 -0.542 
34.000 0.19b 0+266 0+517 
35.000 -O.:l.98 -0.271 -0.494 
36. ()()() 0+29'? 0.037 0.755 

4.000 -0.438 -0.645 -1.127 
5.000 -0.361 -0.508 -0.949 
/; i· 0 () 0 ... (). ::~ t;,3 ··O'" 221 -0.6'7'6 
7.000 ·-0 .5L?i -0.849 -1.352 

GF' DELTA DP 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 



=================================== 
ORIENTATION 45.0 

=================================== 
POSI. GP .98 Cf' MOY Cf' f'IC GP DELTA DP 

1.0.000 0.137 o.oao 0.351 o.ooo 
11.000 -0.421 -0.421 -1.072 o.ooo 
12.000 -0.262 -0.338 -0.677 o.ooo 
13.000 0.154 0.002 0.385 o.ooo 
14.000 -0.142 -0.193 -0.394 o.ooo 
15.000 -0.119 -0.009 -0.285 o.ooo 
16+000 -0.403 -0.602 -1.066 o.ooo 
34.000 0.169 0+193 0+448 o.ooo 
35.000 -0.244 -0.455 -0.701 o.ooo 
36.000 0.317 -0.008 0.820 o.ooo 

4.000 -0.481 -0.708 -1.225 o.ooo 
5.000 -0.397 -o. 6:?.0 -1.006 o.ooo 
.s.ooo -0 .130 -0.079 -0.327 o.ooo 
7.000 -0.337 -0.417 -0.856 o.ooo 



=================================== 
ORIENTATION 90.0 

----------------------------------------------------------------------
F'OSI. CF' .98 CF' MOY Cf' f'IC GP DELTA [If' 

:1.0. 000 -0.630 -0.841 -1.700 o.ooo 
11. 000 -0.599 -0.835 -1.655 o.ooo 
12.000 -0.393 -0.458 -1.142 o.ooo 
13.000 -0.469 -0.552 -1.143 o.ooo 
14.000 -0.206 -0.266 -0.508 o.ooo 
15.00() -o. 157 -0.195 -0.389 o.ooo 
:1.6.000 -0. 63~i -0.879 -1.639 o.ooo 
34.000 -0.358 -0.663 -1.021 o.ooo 
3~;.000 -0.369 -0.456 -0.899 o.ooo 
36_. 000 -0.168 -0.127 -0.448 o.ooo 

AvOOO -o.:~98 -0.587 -1. 009 o.ooo 
5.000 -0.402 -0.590 -1+ 066 o.ooo 
6.000 -0.166 -0.086 -0.436 o.ooo 
!'. 000 ·-0.130 -0.044 -0.340 o.ooo 



=================================== 
ORIENTATION 0.180000Et03 

=================================== 
POSI. CF' .98 Cf' MOY CF' PIG GP DELTA IIF' 

10.000 -0.307 -0.433 -0.739 o.ooo 
11+ 000 -0.321 -0.50'.3 -0.832 o.ooo 
12.000 -0.309 -0.492 -0.782 o.ooo 
13.000 -0.295 -0.448 ·-0. 71t, o.ooo 
14.000 -0.358 -0.569 -0.957 o.ooo 
15+000 -0.248 -0.417 -0.632 o.ooo 
:1.6.000 -·O. 652 -1.079 -1.710 o.ooo 
34.000 -0.253 -0.451. -0.614 o.ooo 
35.000 -0.926 -1.311 -2.266 o.ooo 
36 .. 0()(; -0.198 -0.317 ·-Q.509 o.ooo 
4.ooo -0.479 -0.573 -1. 186 o.ooo 
5.000 -0.534 -0.697 -1+ 398 o.ooo 
.~1. 000 -0.583 -0.846 -1. 483 o.ooo 
7.000 -0.390 -0.482 -0.950 o.ooo 

l. 
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J,.03 COEFFICIENTS DE PRESSION 

c cqi qe 

;-----11 

¥ 1 co ·~"o 
10- ~=-tt c: I =--.i h 

m<kn;&<WJ:c=NJ>:M _l 

~2 

~l surface d'application surface d'application 

b12 

'f " Q c 0 E G A 13 c . 0 E ·G 
--

oo -0,48 -0,25 -0.13 -031 
I 

~" 
~o· . l~ 

15° -Q41 -0, IB -0,41 -0.31 

45° -022 QIS -0,2"1 -0,3~ 

Tabelle 4.6.27. 
goo -0, 13 -0,1~ ... Q31 -0,33 

c : Coefficient de frotteme~t c = 0 qc t 

h : b : I = 0.6 : 5 : 1 

Toiture a -10° 



r-- -----i '.') 

.J,.03 

COEFFICIENTS DE PRESSION ;---- -1 -r 

( 

A1 CO - 11!_ ho _ 

10~ ::::E:5-'-l 
mck1~>X'_L 

cpe c . pl ,r2 
c -·-r 

surfJce d'application surface d'application 

b12 

~IE 
~o· . 

tf f\ c= \. 0 E G fl 0 c D E G 

- ---··>; 
oo -0,65 -01~ '.) 

-O!l6 ... -0,5! 

15° -0,59 -0)~ -0)26 -OJSG 

45° -o ... .z5 0..,02. -Q,22 -q51 
Tabelle 4.6.27. 

h : b : I = 0.6 : 5 : 1 90° -0)06 -o .. 04 .-0,~f -OJ5j 

Toiture a -10° . c : Coefficient de frottement c = 0 pe t 
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===== ============== === ============= 
ORIENTATION O.O 

===============================:=== 
F'OS I. CF' .98 CF' MOY CF' F' IC 

l0.000 -0.223 -··O. 089 -0. ~i!':iO 
11.00() -0.443 -0.660 -1+179 
:12' 000 -0.391 -0.604 -o.c?76 
13+000 -0.293 -0+1.4'.':i -0.725 
:1 4. 000 -0.221 -·0.419 -·O, 609 
15.000 ·-0. 55 9 -0.37 7 ·- 1'"41.2 
l6.000 -0.311 -0.464 -0.817 
34.000 -0.0P..~, -0.019 -0.2:1.5 
?.~:j . 00 0 -0.::: ~2 3 -· 0 9 3 6 t. -···':) +58 0 
zt...ooo -0.697 -·0.8t,1 ·-·1.772 

4 .. 000 -0.311 -·o·. 414 - 0 .798 
~"i.000 -0.33l -0.3t, 3 ·- () + 80'7' 
6 .000 -0.248 -·0.1 /' t.. -0.61 2 
7.000 -0.48l. -0 t t:.1 ~.; 4 -1+245 

GF' DEL.Ti~ [I ~· 

o.ooo 
o.ooo 
0+000 
o.ooo 
o.ooc1 

..... f"' r- I\ v. v'J ',.: 
o.ooo 
0 .. 000 
I'. , .. ,,.., ,. 

'.} " '·"'!\Iii .. : 

OtOOO 
o.ooo 
0+0()0 
O+OO(J 

0 ;- OC1 C1 



f 

I 

l 

====================== ============= 
ORIENTATION 15.0 

======= ======== = === = ==~== = ~ ======== 

POSI. CF' ......... CF' MOY CF' F'IC • i c, 

:1.0.000 -f'1 1 ":J7 
"'-' • .I.&.,"-' -O.·J37 -0.322 

::.1.000 -0.519 -0.786 -1.385 
:1 ::' ,, 000 --0.47? -0 + t.64 -1.192 
13.000 -0 .. 300 -· 0.142 -0.772 
1.4.00(1 -· ·:> + 2~~2 -·· 0.447 -0.668 
15.000 -0.52.£.. -0.386 -1.338 
:L6+000 -0.433 -O.~i74 -1.058 
:.:. .. ~ + c;<) () 0, O? :I 0 io C· :~ 17' 0+230 
7. 1::: t'i {'ti{', 
,.j \,I + .. , \ /' v -.. 0.23;~ -·0.410 -O.t.14 
36.000 ·-().701\ -0.880 -1.845 

.4 "000 .... 0 + 323 -0.448 -0.850 
:1 t 000 - (l t 2 '."il -0.348 -0.702 
(; r 0()() -·O,l84 -· 0. 130 -0.473 
'.7 (• 00 () ·-0.4ll -0.5B7 -1.035 

GP DELTA [IF' 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
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======= === ========= ================ 
ORIENTATION 45.0 

======================~============ 

F'OSI. 

10.000 
11. 000 
12.000 
13.000 
1·1.000 
15.000 
l ,~; . • 000 
31.\ . 0()0 
:~~-'; + 000 
36.000 
4.000 
5.000 
ti.coo 
7.00 0 

CF' • 98 

-0.250 
-0. 6'.58 
-0.481 
-0.149 
-0.265 
-0.320 
-.. o. ::-.;03 

0.092 
-0.286 
-0.740 
-0.418 
·-0.~7)31. 

0.147 
- 0 ,. 2:;·~ 3 

CF' MOY 

-0 +132 
-0.87b 
-0.732 
·-0 . 129 
-0.410 
-0.31.8 
... o i 71. 9 

0.0 5 4 
-0.457 
-0. 58'.5 
-- 0.625 
-0.538 

0.018 
-0 \ 24 ·7 

CF' F'IC 

-0.665 
-1+614 
-1.348 
·-0 .. 423 
-O.t:.47 
-0.880 
--1 .200 

0 .. 2::t: 
-0.729 
·-2.047 
-1+ 080 
·-0.89l 

C· . 4 j_ 0 
... •,/ . ~·_; ·~'.- .f. .. 

G F' 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
o.ooo 
,., "" ,.. 
i) t ·~:\.} I,) 

o.ooo 
o.ooo 
o.ooo 
o.ooo 
0 + 000 
,... ,... ,._ r. 

' • ..} t 1,.) 1) ' . .} 

.. : •:'•(; 

DELTA Dr:· 



=================================== 
ORIENTATION 90.0 

=================================== 
POSI. CF· .98 CF' MOY CF' f' IC GP DELTA X:•P 

10.000 -0.679 -o.soo -1.749 o.ooo 
11.000 -0.613 -0.806 -1.543 o.ooo 
12.000 -0.452 -0.531 -1.212 o.ooo 
13.000 -0.475 -0.566 -1.187 o.ooo 
l.4.000 -0.207 -0.243 -0.521 o.ooo 
15+000 -0.150 -0.182 -0.421 o.ooo 
16.000 -0.534 -0.767 -1. 392 o.ooo 
34.000 -0.406 -0.657 -1.062 o.ooo 
35.000 -0.447 -0.520 -1.100 o.ooo 
36.000 -0.162 -0.120 -0.412 o.ooo 

4.000 -0.364 -0.540 -0.934 o.ooo 
5.000 -0.383 -0.537 -0.972 o.ooo 
b.000 -0. :I. 39 -0.036 -0.364 (), ()()() 

7 .000 -0.129 ·-0. 058 ·-() .. 3~31 0 .. ()()() -
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=================================== 
ORIENTATION 0.1SOOOOE+03 

=================================== 
POSI. · Cf' .98 Cf' MOY Cf' f'IC Gf' DELTA [If' 

10.000 -0.378 -0.555 -0.949 o.ooo 
11. 000 -0.139 -0.059 -0.427 o.ooo 
12.000 -0.226 -0.087 -0.623 o.ooo 
13.000 -0.341. ·-0. 505 -0.870 o.ooo 
14.000 -0.470 -·O. 274 -1.097 o.ooo 
15.000 -0.250 -0.381 -0.638 o.ooo 
J.6.000 -0.444 -0.525 -1.094 o.ooo 
34.000 -Ot252 -0.458 -0.667 o.ooo 
35.000 -0.699 -0.770 -1.748 o.ooo 
36.000 -0.146 -0.198 -0.361 o.ooo 
4.000 -0.334 -0.362 -0.869 o.ooo 
5+000 , __ , .... , 7~ t 

·~; + · ... • ·' \ .J ·-C.440 -0.91.8 o.ooo 
,::. ~ () 0 0 -.. 0 t L}7'3 --0 + 66'7' -1.214 o.ooo 
7.coo -0.250 -0.21.8 -0.611 o.ooo 


