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1.

INTRODUCTION

Les travaux de révision de la norme SIA 160 sur les charges ont conduit & un
nouveau concept de sécurité, qui repose notamment sur I'analyse des dangers
potentiels. Dans ce contexte, les bases du chapitre "vent" ont été reconsidérées.

En effet, il fallait s'assurer que la vitesse du vent de référence soit définie de
maniére compatible avec le nouveau concept de sécurité.

En raison de l'existence en Suisse d'un réseau automatique de mesures
météorologiques 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 porté.

Ce choix fut guidé essentiellement par le fait que ce sont les charges statiques
extrémes qui sont déterminantes pour la norme et que pour définir de telles
charges & partir d'une valeur moyenne il faut introduire un coefficient de rafale.
Ceci entrainerait le produit de deux incertitudes, une sur la valeur moyenne et
I'autre sur le coefficient de rafale. Notons que ce choix est trés favorable dans le
contexte suisse, puisque la complexité de la topographie implique une
relativement grande variation spatiale dans les valeurs de référence.
L'inconvénient de ce choix serait sa différence avec la pratique de certaines
autres normes étrangéres et avec les concepts se mettant en place pour les
normes intemationales (Euronorme par exemple) qui doivent tenir compte du fait
que de nombreux pays ne mesurent, sur une base réguliére, que les vitesses
moyennes. |l peut s'agir de moyennes sur 10 minutes ou de moyennes horaires.

Le choix pour la norme SIA 160 s'est donc porté sur la valeur extréme et une
période de retour de 50 ans a été retenue pour I'évaluation de la vitesse de pointe
& partir des données.

Un coefficient de sécurité de 1.2 a ensuite été retenu sur l'incertitude des données,
ce qui correspond approximativement & une période de retour de 120 ans. Un
coefficient de 1.2 est également utilisé comme sécurité sur le modéle de calcul.

Comme la norme SIA prescrit un coefficient global de 1.5, la valeur extréme
calculée est divisée dans le chapitre "vent" par ce coefficient de 1.5.

La deuxiéme différence avec I'ancienne norme est relative au profil de vitesse en
fonction de la hauteur. Trols rugosités ont été définies. La rugosité de campagne

(rurale) avec une lol de puissance de o = 0.23 sur les vitesses moyennes, sert de
référence. Les surfaces de lac ont un exposant de o = 0.18 et les zones urbaines
trés rugueuses ont o = 0.36.

Notons que dans la norme, le coefficient de hauteur CH représente des rapports
de vitesse de pic et non celui des vitesses moyennes.

La troisieme différence est une conséquence de ces choix. Les coefficients de
pression étant rapportés & une pression dynamique de pointe et les charges
souhaitées étant des valeurs extrémes, nous avons défini un nouveau coefficient
de pression Cqg représentant le rapport entre une pression pic mesurée en
soufflerie et la pression dynamique pic de I'écoulement non perturbé par le
batiment.

Il peut apparaitre d'emblée que dans une telle définition, si les objets sont de petite
taille par rapport & celle de la turbulence d'approche, les répartitions de pressions
extrémes (Cq) doivent étre voisines des répartitions moyennes (Cp). Les valeurs
de Cq seront par contre plus faibles lorsqu'elles résultent d'une moyenne sur une
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surface de construction. Notons que dans le cas de |a prise en compte par erreur
d'un coefficient Cp selon I'ancienne définition & la place de Caq. il en résulterait une
charge trop forte, donc un sur-dimensionnement de la construction par rapport
aux effets du vent.

Cette nouvelle définition, associée avec la nécessité de définir les coefficients
correspondants nécessite des essais en soufflerie.

Le quatrieme probléme qui s'est posé est celui de la représentation des résultats.
Suite & une enquéte effectuée en 1981-1982, il est apparu que les bureaux
dingénieurs manifestaient une préférence pour une réactualisation des tableaux
de coefficients existants au lieu d'une nouvelle présentation sous forme de
courbe ou sous forme paramétrique.

Les essais en soufflerie ont donc été organisés dans ce but. Des maguettes &
I'échelle 1/200 sont placées dans une soufflerie & couche limite. La couche limite

reproduite présente I'exposant de loi de puissance o = ~ 0.23 qui correspond au
terain rural.

Les maquettes sont équipées de parols spécialement congues pour permettre la
mesure directe de la moyenne de surface.( 1) En effet la technique usuelle
consiste & pratiquer des trous dans la paroi et & I'aide de tuyaux reliés & un
moyenneur pneumatique, on mesure la pression surfacique moyenne. Par une
nouvelle conception des parois, dans laquelle le moyenneur est inclus dans Ia
surface, il a été possible de réduire considérablement la complexité du cablage
pneumatique ainsi que le travail corespondant. Ce type de paroi est décrit plus en
détail au paragraphe 3.1.

Finalement, une conception modulaire des maquettes a été retenue de maniere
& permetire la réalisation de toutes les formes & I'aide de quelques éléments de
base



2. DEFINITION DES COEFFICENTS DE PRESSION

Le nouveau coefficient de pression noté par Cq (parfois aussi Cp) est défini
comme le rapport de la pression extréme B sur la pression dynamique extréme

Q/2p 02). les 2 valeurs extrémes ayant la méme probabillité d'apparaitre ou la
méme période de retour.

La pression et la vitesse extrémes ne sont ainsi pas simplement des valeurs
aléatoires instantanées mesurées en soufflerie, mais des variables déduites
statistiguement.

On suppose que les valeurs extrémes sulvent une distribution du type Fischer
Tippet 1. Un échantilion de 16 mesures est prélevé sur chaque prise de pression
dans un Intervalle de 7 secondes. La distribution de Fischer-Tippet permet
d'effectuer une régression de Gumbel de ces valeurs extrémes selon la relation
suivante:

A
VP = - log (-log (P)
A

ou V = vitesse extréme
P = probabilité d'apparition de la valeur,

On voit que cette relation est doublement logarithmique. Il a été montré qu'en
turbulence, la population des extrémes obéit & cette relation linéaire en
diagramme doublement logarithmique (2).

A A

La pression (p) ainsi que la vitesse (V) sont calculées par extrapolation de la
distribution & la probabilité de non excédence de 0.98, ce qui correspond & une
période de retour de 50 ans dans la nature.

Paralielement & la mesure du coefficient (Cq) pour chaque point de la maquette,

on calcul aussi un coefficient de pression moyenne (Cp) et un coefficient de
A

pression pic (Cp).

Le coefficient Cp correspond & la définition adoptée par la norme actuelle, Il est
toutefois recalculé ici pour un modéle placé en écoulement turbulent.



Les trois coefficients calculés sont définis ci-dessous:

Co = L_
1/2p V2
A
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Définition des variables:

= pression extréme

= pression moyenne
= vitesse extréme

= vitesse moyenne

= densité de l'alr
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3. DESCRIPTION DES ESSAIS

Toutes les mesures ont été effectuées & la soufflerie & couche limite du LASEN de
'EPFL (fig. 1)

Les modeles étaient placés sur le plateau tournant permettant d'obtenir
automatiquement les différentes orientations du vent choisies. Pour les essais
décrits dans ce rapport, les orientations généralement choisies ont été de O°, 15°
et 45°, correspondant aux orientations définies dans la version 1970 de la norme SIA
160.

Toutes les mesures ont été réalisées dans un écoulement & couche limite
turbulente (profil de vitesse o.=0.23 - fig. 2).

Le dispositif utilisé pour la création de la couche limite comprend une rangée de
perturbateurs triangulaires placées & I'entrée de la veine et suivie de cubes de 50
mm de coté disposés en quinconce sur une longueur de 2 m au sol de la soufflerie,
puis des cubes de 25 mm de cbté disposés en quinconce sur une longueur de 7 m.
Le dispositif est dessiné schématiquement dans la figure 4. Les perturbateurs
triangulaires sont conformes au concept de Irwin ( 3 ). La région située dans un
rayon de 1 m de I'emplacement du modele ne portait aucune rugosité afin de ne
pas introduire de perturbations de sillage sur les faces des modeéles (fig. 3)

Les profils de vitesses moyennes (\-/) et intensités de turbulence () sont également
donnés & la figure 2. L'écoulement reprodult dans la soufflerie correspond & un
terrain rural dans la nature.



3.1 Appareillgge de mesure
Un schéma des installations est présenté & la figure 4.

Les modeles sont en plexiglass & 'échelle 1:200. lls ont été réalisés par I'Atelier des
Maquettes du Département d'Architecture de I'EPFL. Les parois sont munies de
cavités moyennantes afin de permettire la mesure de pressions moyennes sur les
surfaces d'intérét (ie. les surfaces pour lesquelles la norme requiert des
coefficients de pression). En outre, quelques prises localisées sont disposées dans
la région du coin du toit et sur la face au vent afin de permetire des mesures de
pression ponctuelles (cf chap. 4, description détailiée).

Les prises de pression sont reliées par des tubes en plastique de diamétre intérieur
Imm et & un Scanivalve (commutateur pneumatique) & 48 entrées. Le cablage
est présenté a la figure 4. La mesure de pression est effectuée avec deux
capteurs de pression différentiels Bruel et Kjaer (B&K). Ces capteurs ayant une
dérive du zéro en fonction du temps, la mesure de pressions sur chaque point de
la maquette doit étre corrigée de cette dérive. Pour ce faire et afin de permettre le
prélévement de plusieurs mesures sur chaque prise de pression, ces derniéres
sont alternées par des zéros. Ainsi un zéro est mesuré au début et & la fin de
chaque série de 16 mesures sur une prise.

Le systéme de mesure de pression a une réponse plate & 10% prés jusqu'd 80 Hz.
La courbe de réponse spectrale est donnée dans la figure 5.

Le signal n'a pas été filtré car il a été admis que l'erreur sur les extrémes, introduit
par le filtrage, pourrait étre plus importante que pour un signal non filtré.

La vitesse de référence est mesurée & la hauteur du sommet de chague bé&timent
a l'aide d'un fil chaud étalonné au préalable (fig. 6). Le systéme de mesure
anémomeétrique est de Thermosystem (TSI 1015).



32 Mesures de forces

Sur le tableau de chaque forme de bdatiment de la norme, sont aussi présentés

des coefficients de forces globales. il s'agit de la force totale agissant sur [a

structure dans ses trois composantes, divisée par la surface du maitre couple
correspondante.

Ces coefficients sont calculés par intégration des coefficients de pression
correspondant & chague composante.

Parallelement, des mesures de ces forces sont effectuées directement dans la
soufflerie & fitre de comparaison.( cf. chapitre 5 ) L'écoulement a les mémes
propriétés que celui destiné aux mesures des coefficients de pression.

Les modeéles utilisés sont en polyuréthane expansé avec les mémes dimensions
que les modéles en plexiglass.

Les mesures sont faites & I'aide d'une balance de base placée sous le modéle &
l'extérieur de la soufflerle (cf schéma des installations, fig. 4). Il s‘agit d'un capteur &
six composantes congu et fabriqué par le département de Microtechnique de
IEPFL (fig. 7 et 8).

La balance de base a une sensibllité de 0.2 N pour les forces et de 0.01 N/m pour
les moments. Sa fréquence propre est de l'ordre de 30 Hz. Elle requiert le calcul
des composantes & l'aide d'une matrice d'étalonnage & 36 composantes. Cette
fagon de procéder découle du fait que les capteurs sont disposés
symétriqguement et n'assurent pas l'indépendance des composantes qui seraient
caractérisées par une matrice diagonale. De ce fait, les calculs sont importants et
la balance ne peut pas mesurer des fréquences élevées.

La balance de base ne sert donc qu'd mesurer les réactions (forces quc15|
statiques exercées par le vent sur les batiments).
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3.3 Mesure de forces sur tabllers de ponts

Un tableau supplémentaire relatif aux tabliers de ponts routiers a été établi & la
demande de |'Office Fédéral des Routes. Le méme dispositif que celul permettant
la mesure de forces sur les batiments est utilisé pour des mesures des forces sur les
tabliers de ponts.

La maquette & I'échelle 1:50 est une construction sandwich formée de bois et de
sagex. Les différents murs ou parois sont réalisés en sagex. La maquefte est
posée sur le capteur & 6 composantes (balance) situé au milieu de la veine dans
le sens de la largeur (fig. 9).

Tous les modéles des ponts ont &té montés verticalement dans la soufflerie du
LASEN & une distance de 2.5 m en aval de la sortie du convergeant. L'écoulement
turbulent a été crée par une grille disposée & 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 sont mesurés par la méme balance de base fixée au
niveau du plancher de la soufflerie (fig. 11). Une extrémité du modeéle est fixé sur la
balance. L'autre extrémité du modéle est fixé au plafond au moyen d'un systéme
& rotule et ressort. Ce montage permet d'équillibrer le poids du modéle de manieére
& éviter des surcharges en force vertical et d'éliminer un moment d'encastrement
sur la balance. La rotule permet la mesure de forces latérales et moments de
torsions. Ces deux derniéres composantes sont les charges recherchées pour le
dimensionnement des ponts en relation avec les effets du au vent.

Les coefficients qui résultent de ces mesures sont présentés dans le tableau de la
page suivante pour tous les types de pont demandés par I'Office Fédéral des
Routes.
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4. DESCRIPTION DES MODELES

41 Géométrie des modeles

Touts les modeles sont réalisés par I' atelier des maquettes du département d'
architécture de I' EPFL.

Les modéles de bdatiments sont des éléments modulaires formés & partir d'un
certain nombre d'éléments de base.

- Eléments de facade

Il s'agit de trois plaques d'une largeur de 120 mm nommées "murs”, servant
comme facade des modeles étudiés. Les trois “murs" ont une hauteur de 30,
60 et 120 mm (fig. 12 et 13).

- Eléments de toiture

Il s'agit de 4 types de toiture & 2 pans, de base carrée de 120 mm de cbté.
L'angle d'ouverture des toftures est de 0° (fig. 14 - toiture plate), 10° (fig. 15), 30°
(fig. 16) et 50° (fig. 17).

Les figures 12 & 17 présentent ces éléments de base avec leurs dimensions,
I'lemplacement des prises localisées et les surfaces équipées afin d'obtenir des
pressions moyennées.

Certaines formes de bétiment de 'ancienne norme sont définies avec des avant-
toits. Les résultats obtenus sur ces formes ne sont pas représentées icl.

Les différentes configurations de bdatiments faisant partie de la norme sont
formées en combinant les éléments de base entre eux et en utilisant plusieurs fois
le méme type d'éléments pour le méme modéle afin de créer le rapport des
dimensions demandé.

Certains formes de bdatiment étant de grande taille, seule leur moitié était
construites avec des parois équipées de prises de pression. Dans ces cas, un
'masque” en plexiglass compléte la maquette pour aftteindre le rapport des
dimensions donné (fig. 18). Les coefficients de pression pour les parois non
équipés sont déduits par symétrie en effectuant des mesures & des orientations
symétriques ou complémentaires & celles désirées.

La figure 19 présente un tableau récapitulant les différentes formes de modéles,
leur numéro dans la nouvelle norme, leur dimensions exactes ainsi que le rapport
des dimensions effectives demandé.

Les figures de I'Annexe A présentent pour chaque forme un dessin éclaté du
modéle avec la numérotation des prises de pression.
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42 Technique des mesures de pression

Comme les coefficients de pression demandés correspondent dans la plupart
des cas & des moyennes sur de grandes surfaces, | a été possible de diminuer
considérablement le nombre de tuyaux, et par conséquent celui des mesures de
pression. Ceci est réalisé en développant des moyenneurs pneumatiques
incorporés dans la parols de chagque modéle.

Toutes les surfaces équipées des modeéles sont construites avec 2 plaques en
plexiglass de 1 mm d'épaisseur, séparées par une feuille de plastique adhésive
double-face de 0.2 mm d'épaisseur. La surface extérieure comporte des séries
de trous de 0.3 mm de diamétre, réguliérement espacés de 10 mm (fig. 20). Des
découpes de la feuille de plastique permettent d'insérer plusieurs cavités
correspondant & la définition des moyennes de surface différente sur chaque
face. Elles correspondent aux valeurs EF G H, m n 0 etc. des tableaux. De petits
canaux sont utilisés pour relier les prises de pression localisées situées trop au
bord.

La surface intérieure est munie d'un seul tuyau pour chaque surface moyennée ou
pour chaque prise localisée (fig. 21). Pour le cas des mesures simultanées des
pressions intérieures et extérieures, un systéme symétrique & trois plaques a été
congu.

Ce systéme de moyenneurs pneumatiques a fait l'objet d'une analyse détallée
afin d' établir les limites et la précision du procédé.Les figures 22 et 23 montrent une
partie de cette analyse concernant I'épaisseur du joint.

L'essai tel qu'il est congu icl permet de contrdler l'efficacité de moyennage des
cavités pratiquées dans la surface.

Cet effet est mesuré par la répartition des pressions & lintérieur de la cavité
(mesure selon les points 7 & 12). ;

De ce point de vue, le joint de 0.4 mm. présente une variation beaucoup plus faible
gue le joint de 0.2 mm. d'épaisseur.

La pression moyenne mesurée & l'aide d'un moyenneur pneumatique externe se
rapproche beaucoup de la pression mesurée au centre de la surface, ceci aussi
bien par les joints de 0.2 et de 0,4 mm.

Toutefols, la différence observée entre les points 7 et 8 pour le joint de 0,2 mm. est
importante alors qu'elle est trés faible pour le joint de 0.4 mm., ce qui montre la
quasi insensibilité de la mesure de la moyenne & la position exacte des points de
mesure & la zone centrale de la surface.

Si une épaisseur de joint supérieure & 0,2 mm. aurait amélioré de maniére sensible
l'efficacité du moyennage, elle n'‘a pas été retenue afin de ne pas affecter la
réponse en fréquence.

Les figures 24 & 26 présentent la réponse en frféquence en fonction de différents
volumes de moyenneurs pneumatiques.

La figure 27 présente les différents éléments d'une paroi de modele (toiture ou
mur).
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Toutes les parois des modeles (murs ou toitures) ont une épalsseur de 8.2 mm.

La position des prises de pression (de la surface intérieure de la paroi) de chaque
élément de base est donnée aux figures 12- 17 du § 4.1.

Pour chque forme de batiment, les documents suivants sont présentés en annexe:

Un dessin édaté du modeéle avec la numérotation des prises de pression pour
des moyennes de surface ou pour les prises localisées.

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

Les tableaux de la méme forme gque ceux de la norme, remplis uniqguement
avec des valeurs bruts, mesurées pour Cp, Cq et les forces mesurées pour Cp.

Les tableaux finaux de la norme avec les coefficients correspondant
uniguement aux valeurs déduites des Cq mesurés.
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5. RESULTATS - CONCLUSIONS

Les résuitats de I'étude se résument aux tableaux de coefficients de la pression
due au vent, pour différents types de batiments et de ponts, et ceci dans le but de
la réactualisation de la norme SIA 160 sur les charges.

En ce qui concerne les forces globales, les coefficients présentés dans les
tableaux de la norme SIA 160 sont calculés par intégration des coefficients de
pression Cq sur la surface correspondante & chaqune des frols composantes.

Parallélement, des mesures de ces forces sont effectuées directement dans la
soufflerie & titre de comparaison, comme déja mentionné au chapitre 3.2.

Les coefficients Cf issus des mesures de forces peuvent étre comparés aux
coefficients Cf déduits par intégration des Cp car il s'agit de pressions moyennes
(figure 28).

La figure 29 présente une comparaison des coefficients Cf par des mesures en
soufflerie avec les coefficients déduits par intégration des Cqg. Tous les points sont
pratiqguement alignés sur une droite & 499, ce qui est compatible au fait que les Cp
sont en général supérieurs aux Cq de 10% -15%.

Les quelgues points en parenthése sur les deux graphiques correspondent & la
forme 4.6.8. Il s'agit d'un batiment trés bas qui présente face au vent une trés petite
surface, donc de trés faibles réactions difficilement mesurables avec présicion.

Cette étude de comparaison montre que les coefficients résultant des deux
méthodes sont en trés bonne correlation, Ceci autorise la détermination des
coefficlents des forces par sommation algébrique des coefficients de pression
par face de batiment,

En ce qui conceme les coefficients de pression, la nouvelle technigue est
éprouvée et valable pour les déterminations des coefficients Cp et Cq définis au
chapitre 2. Les valeurs de Cq présentées dans la norme sont celles qui intéressent
l'ingénieur civil. |l s'agit de charges extrémes correspondant & des éléments de
fagade, de toiture, d'élément de toit, voir & des structures entiéres.

Il est toutefois évident que les charges extrémes ne sont pas exactement celles
qu'espére lingénieur de structure pour calculer un élément de cadre ou de
contreventement local (par exemple d'un étage).

En effet, les pressions dues au vent, étant non uniformes sur les surfaces, les
charges extrémes instantannées qui en résultent vont dépendre du systéme
statique. Par exemple dans le cas d'un cadre, le moment maximum di au vent
peut étre différent des moments dls & la force résultant de la combinaison
déterminante des coefficients de pression.

En toute rigeure, il faudrait mesurer en soufflerie les forces transmises par
l'enveloppe dan le batiment & un instant donné sur les éléments porteurs. Cette
remarque est particulierement importante pour le dimensionnement de grands
batiments contigus non joinctifs (par exemple de grands batiments formés de 2



15

structures indépendantes) pour lesquels seuls des essais particuliers tenant
compte de la structure prévue serait & méme de fournir les charges.

Aujourd'hui, avec l'aide des microordianteurs, les essais effectués devraient &tre
parametré et les résultats présentés sous forme de regression incluant les rapports
de dimensions, des angles, des particularités géométriques des ouvertures et de
la porostté du bé&timent. Ces formes paramétriques permetralent de déterminer les
cas les plus défavorables relatifs & chague ouvrage spécifique.
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topographiques Models
Ventilateur Fan 435 kW
20 Chambre d'expérimentation IV Test Section IV
Grille de redressement Flow Straightening Grid
21  Plateau tournant pour modéle Turntable for Diffusion Models
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SOUFFLERIE ESSAI NO 0.840908
profil no : 206. 000 Temps:
positionx: 9500. 000 positiony: 1000. 000
RUGOSITE:2CUBS0,6CUB250UINC; PERTURBATEURS :SPIRES 1.X. 19
P o o ligne experimentale
loi de puissance; alpha= 0.220739
* » x Intensite de turbulence
W -
L o
e
1
=
=
m:
e Yl
Zo
B 4=
=
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=
I -
: I L] 1 1 I I 1 I i I 1 1 I I }
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I I = T I I T T I i I I I T ] }
0.00 0. 04 0. 08 0.12 0.16 0.20 0. 24 0.28
INTENSITF DF TURBUI FNCF

Fig. 2. Profils de vitesse et d'intensité de turbulence de I'écoulement destiné
aux mesures des coefficients de pression sur les batiments (Norme SIA 160).
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Fig. 3. Vue du modéle de "halle fermée" et du dispositif de création de I' écoulement
turbulent dans la soufflerie & couche limite du LASEN.
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Norme SIA 160
Groupe vent
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<—— Ecoulement

= Voo x = 0.23
Ventilateur
20m/s
N Magquette
y = 25 mm 50 mm perturbateur
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| »  Pressions = Cpe/Cpe/Che/Cp;

Fig. &4 Schéma d' installation des modeles dans |a soufflerie pour la mesure des coefficients C, /Cp
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Fig. 5. Réponse en fréquence du systéme pneumatique de mesure de pressions.
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Fig. 6. Maquette de batiment et sonde de mesure de vitesse de référence dans
la souffierie.
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Fig. 7. Balance a six composantes pour la mesure des forces.
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A Fig. 8. Schéma de principe des capteurs de la balance & six composantes.
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Fig. 9. Modele de pont et sonde de mesures de vitesse dans la soufflerie.

_LASEN N504.117 28.11.1988 Ko/WI
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Fig. 10a. Grille génératrice de turbulence L
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Fig. 10b. Profils de vitesse et intensité de turbulence pour les mesures de forces
sur les tabliers de ponts.
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Fig. 11. Balance de base sur son support, placée a I' extérieur de la
soufflerie du LASEN.
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Fig.12 MUR , HAUTEUR 60 mm.
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Dimensions en mm.
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Fig. 13 MUR , HAUTEUR 120 mm.
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Fig. 14 TOITURE A 0 DEGRE
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Fig.15 TOITURE A 10 DEGRES
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Fig.16 TOITURE A 30 DEGRES
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Fig.177 TOITURE A 50 DEGRES
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Fig. 18. Exemple d' une maquette de bétiment de grande taille formée par des éléments
équipés de prises de pression et complétée par un "masque” en plexiglass.
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Forme

Anclen. Norme  Nouv. Norme

Toit

Hauteur: h
(mm)

Largeur: b
(mm)

Longueur: |
(mm)

Remarques

0 464 Plat 128 120 120 1:0.94:0.94 1: 1.1
1 46.3 Plat 38 120 120 0.3:1:1 0.3:1:1
2 465 10° 139 120 120 1:0.86:0.86 1:1:1
0 (4.6.5 toit plat) Plat 308 120 120 2523 (2.5:1:1)
310 466 10° 319 120 120 2.66:1:1 25:1:1
4 46.8 ° 58 240 120 0.475:2:1 05:2:1
5 46.7 10° 160 240 120 1.6:2:1 1.5:2:1 Avant-toits
6 4.6.10 3Xr 192 240 120 2.2.5:1.25 2:2.5:1 Avant-toits
7 46.11 8 235 240 120 1.96:2:1 2:2:1 Avant-toits
8 469 0 283 240 120 2.36:2:1 2.5:2:1
151 46.19 3 162 240 120 1.352:1 1:2.5:1.5 2 longs murs ouverts
152 4621 3 162 240 120 1.35:2:1 1:2.5:1.5 2 murs pignons ouverts
162 4.6.18 3 162 2400 120 1.35:2:1 1:2.5:1.5 1 long mur ouvert
161 4620 r 162 240 120 1.35:2:1 1:2.5:1.5 1 mur pignon ouvert
20 4624 10° %0 0 120 0.75:5:1 0.6:5:1 Sans convoi
21 4.6.26 10° 0 &0 120 0.756:5:1 0.6:5:1 Avec convoli
2 4629 -10° 0 60 120 0.755:1 0.6:5:1 Avec convoi
23 4627 -10° 0 a0 120 0.75:5:1 0.6:5:1 Sans convoi

Fig. 19. Tableau recapitulatif des dimensions des modéles.
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Fig. 20. Exemple de la surface extérieurd'une toiture avec des prises de pression
espacées de 10mm.
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Fig. 21. Intérieur d' un batiment. La téechnique utilisée pour les mesures de pression
sur le toit ne nécessite ici que quatre prises de pressions.
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SURFACES AetB 5 4 ——— RFA
Cp mesurés moyennage des cp
par des surfaces| ® 8 D ____ mesurés au manifold
moyenneuses =11 —
mm = H—
7 8 -
11 10 s
L] "
- /2250 135°
p A —--=gpaisseur du joint 0,2 mm
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0,5 w (D a 135°)
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P

0 sorties des surfaces moyenneuses
Y By X A4 R d (de B a 225°)

7 8 9 10 1 12

Fig. 22 Exemple de I' étude de precision du moyennage des cp, en fonction
de I' épaisseur de la cavité
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cq mesurés moyennage des cq
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Fig. 23 Exemple de I' étude de precision du moyennage des cq, en fonction
de I' épaisseur de la cavité
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Fig.24 Reponse en fréquence du moyenneur pneumatique de 2{}5mm3 de volume.
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Fig.25 Reponse en fréquence du moyenneur pneumatique de 41 omm® de volume.
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Fig.26 Reponse en fréquence du moyenneur pneumatique de 2050mm° de volume.
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Fig. 27 Plan des parois des modeles (toiture ou mur).
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CF (mes)
A

CF(Cp)

(o) forme 4.6.8 (batiment trés bas)

Fig. 28 Comparison entre les coefficients moyens de forces mesurés et ceux calculés par
intégration des coefficients de pression Cp moyens sur les surfaces correspondantes.
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CF (mes)

CF(Cq)

(o) forme 4.6.8 (batiment tres bas)

Fig. 29 Comparison entre les coefficients moyens de forces mesurés et ceux calculés par
intégration des coefficients de pression Cq extrémes sur les surfaces correspondantes.
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Coefficients de pression Cq et Cp

mesurés sur la forme 0

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS DE PRESSION

COEFFICIENTS

- T —

Tabelle 4.6.4.
h:b:l1 =1:094:094

Toiture plate

DE FORCE
qu C*qe 4 _C2 b3
surface surface de
surface d'application localisée MELEERER =
surface exposée
u_vent
® A B c D E F G H m n 0 bxh Ixh 1xb
0” 0;59 0,'29 ‘0115 '0415 -0'8:‘ ‘O| 8‘:‘ ‘0.4G "0|46 _0180
15%10,5% 10,36 |-0,55 |-0,%4|-0,¥2[-0,%% |-0,28|-0,40
451033 10,45 |0,33 0,45 |-050 |- 0,60 |-0,5% 0,23 -048
90" |-0,15 -0,15° 0,59 [-0,23(-0,81|-0,46 |-0,8%|-0, 46
180°
8 = Coefficient -
qu = ~L&4 lie frottement t™C




o
-
(=]
e,
m

l-c
4
L‘:_l
4

COEFFICIENTS DE PRESSION

COEFFICIENTS

Tabelle 4.6.4.
h:b:l1 =1:0.94:0.94

Toiture plate

DE FORCE
c* C C C
CPe pe 1] "2 3
surface de
. . 5 surface référence =
surface d'application localisée SURPHCE BRposEe
au vent
o | Al | c o | e[ F e |[H |m|a|o [bxn]| |1
010,65 |-0,39 -0,92(-092|- |,26|-1,26 |-053 [-0,S3 -093{0,93 |-0,01 -0,0)
15°10,62 |-054|-025|-0,85(-1,09 |-1.13 |-0,41 |-0,61 1,23 | 0,30|-0,32
45° (0,2 0,39 (0,21 |-0#9|-0,64 |-057 -0,86 |-049 -04%(0,93 | 0.83-088
90" -0,92[- 0921 0,65 |-0,39|-1,26|-053|-1,26 |-0,53 0.04 10,95 |-085
180°
2 & Coefficient -
Cpe = =213 |4 ¢rottement “t=C
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. FROEA ,98= =-9.971
+ESSE MOYENNE = 8.731 H/S
JEFF HOYEN~ =-1.060
.OEFF FIC ,98= -0.800
COEFF FIC= -2.3%94
DONNEES FRORA FRESSION

NISF. 1/A= =-0.484
MOLE U= -9,363 -
vAL. FROEA .98= -11.254

4+ 3 4 4

ORIENTATION 0.0

B 1 1 :
FOS5I. CF .98 CFP MOY CP FIC .= GF DELTA DF
1,000 0.484 0.403 1,408 2,908 3.0 . 0,025

10,000 -0.770 -1.193 -2.,239 27908>-4.0 0.031
2.000 0,658 0.706 1.816 2.759 -1.0 0.017
11,000 -0.864 -1.185 -2.390 2,759 -3.0 0,030
"3.000 0.515 0,598 1,492 2.900 -2.0 0.035
12,000 -0.837 -1,260 2,427 2,900 —-4.0 0.040
4,000 0.345 0.207 0.946 5,742 Fs0 0017 .
13.0000 -0.435 -0.,483 -1.247 2.742 ~-1.,0 0.021
F.000 0.407 0.644 1.680 2.767 -1.0 0.017 .

4,000 ~0.443 -0.532 -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.,56% 2,677 =3.0 0.03%
*7.000 -0.6888 0.680° -2.378 2,740 -0,230000E+02": 0.084
16,000 -0,845 -1.296 -2.316 2,740 -4.,0 0.024
“%.000 -0.182 -0.138 -0.4%7 2+726 &40 0.006
17.000 -0.7%96 -0.992 -2,171 2.726 -2.0 0,044
I95000 -0.6%96 -0,B6% -1.947 2.796 =2.0 0.045 -
18.000 ~0.7%6 -0.976 -2.,225% 2,796 -2.,0 0,026
21,000 -0.774 -0.,919 -2,185 2,822 -2, 0.030 -
20,000 ~0.733 ° -1.154 -2.069 2.822 -4.0 0.032
“23,000 ~0.422 -0.518 -1,270 3,010 -2.,0 0.015
22,000 ~0.477 -0.5064 -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 2.9472>3.,0 0,037
26,000 « 540 0.355 1.524 2.82 6.0 0.026
34,000 -0.960 -1,363 -2,711 282 -3.0 0,032
27,000 0.567 0.632 1.679 TU962 -2.0 0.027
35.000 -0.544 -1.387 -2.,795 2.962, -4.,0 0.030

1,000 0.634 0.714 1.924 3.036 -2.0 0,031
36.000 -0.817 -1.,338 -2.481 3.036 -4.0 0.034
29,000 0.616 0.768 1.934 3.142 -2.0 0.023
37.000 -0,761 -1.,223 -2,392 3.142 -4,0 0.020
30.000 0.4650 0.774 1,933 2,976 -2.0 0.019
38,000 -0.75%9 -1.,054 -2.,257 2.976 -3.0 - 0.028
31,000 0.717 0.792 2,062 2.875 -1.0 ~ 0.032
39.000 -0.711 -0.899 -2.04%5 2.875'-3.0 0,031
32.000- 0.688 0.788 1.943 2.826 -2.0 0.041
40,000 ~0.769 -1,072 -2,173 2.826 -3.0 0.044
41,000 -0.710 -1,068 -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 -3.0 0.025
43,000 -0.709" "-1,118 -2.121 2.992 —-4.0 0.018

46,000 -0.800 -1.060 -2.3%4 2,992 -3.0 0.021



L S 4 Q7
TENNE = B.6B1 M/S
N=  =-0.900
c «98= -0.602
{C= -1.717
FROEA FRESSIDN

/A= -0.341
-6.,46%52
DkA .98= -7,981

000 0,619 0.605 1.807
000 -0.843 -1,257 -2.442
000 0,573 0.4640 1.4674
000 -0.71¢ -1.091 -2,090
000 0.570 0.582 1.556
000 -0.764 -1.124 -2.085
000 0.456 0.504 1,352
000 -0,273 -0.,406 -0.811
000 0.548 0.613 1.612
000+ =-0.,399 ~-0.,60% -1,133
00§ 0.392 0.289% 1.05
000 '10634 ‘sol?? —4a393
000 0.855 2,269 2,649
000 -0,762 -1,288 -2.362
D00 0.2321 0.110 0.7%96
000 -0.464 -0.,823 -1.,597
000 -0.554 -0.792 -1.610
000 -0.532 -0.,898 -1.547
200 ~-0.626 ~-0.8%9% -1.856
D00 -0.474 -0.824 -1.,406
200 -0.,500 -0.750 -1.510
200 -0.624 -0.826 -1.883
200 -0.51¢ -0,75% -1.501
200 -1.,233 -1.718 -3.587
000 0.634 0,631 1.849
200 -1.175 -1.,767 -3.462
200 0.649 0.75¢& 2,007
200 -1.075 -1.731 -3.323
700 0,629 0.78% 1.983
D04 -0.770 -1,268 -2.429
207 0.744 0,789 2,092
200 -0.,693 -0.,785 -1,949
200 0.657 0.7%91 1.931
200 -0.518 -0.583 -1.523
)00' 0|658 00747 1»872
200 -0.530 ~0.504 -1,507 ;
200 0.604 0.718 1.845
200 -0.461 -0.754 -1.409
500 -0.514 -0.773 -1.518
200 -0.627 -0.878 -1.851
)00 *00552 —00779 -10526
)00 —00615 -OOB —10700

100 -0.550 -0.804 fh(ssi .

100 -0.602 -0.%900 -1.717

20920
2.920
2‘919
2.919
2,729
2.729
2,947
2.967
2.840
2.840
2.689
2,689
3.099
3,099
2.443
3.443
2,905
2,905
2,965
2.965
2.017
3.017
2.9209
2.909
2.947
2.947
3.092
3.092
3.152
3.152
2.811

- 2.811

2.937
2.937
2.844
2.844
3,057
3.057
2,952
2,952
2.764
2.764
2.853
2.853

DELTA IF
1.0 0.028 .
-4.,0 0.030 -
-2.0 0.023
-4.0 0.037
-1.0 0.0EL
-4.0 0.029
-1.0 0.01%5
-4.,0 0,014
-1,0 0.02¢4
~-4.0 0.007
4.0 0,015
-3.0 0.047
=7.0 0.020
-5.0 0.020
0.120000E+402
"500 00053
-4,0 0.027
‘500 01021
-4.0 0.017
-9.0 0.017
-4,0 0.023
-3.0 0.032
"400 0.014
~3.0 0,025
1.0 0.035
-4,0 0,031
_200 00037
-'400 0|062
-3.0 0.033
=-4.0 0.015
-1.0 0.024
-2.0 0.013
-2.0 0.015
-2.0 00028
-2.,0 0.028
1.0 0.020
-2.0 0.017
-4,0 0‘015
-4.,0 0.031
-3,0 00046
-3.0 0.027
=3.0 0.030
~4.0 0.013
-4.,0 000?7

0.01¢6



S8E HOYENHE =

8.888 M/S

FF HMOYEN= ~0.747
cFF FIC .98= -0.494
JQEFF FIC= -1.345
1ONNEES FROEA FRESSION
1ISF. 1/68= -0.315
i0DE U= -5.324
‘AL . FROEBA .98= -6.552

1.000

d

10.000.
20000 S

11.000 -

3.000-
2.,000-
4,000
13.000 -
2.000"
14.000°
"6.000°
13,000 -

7.000
16,000
F.000
17.000
12,000
18,000
21.000
20.000
23.000
22,000
25.000
33,000
26,000
34,000
27.000
35.000
28,000
‘5,000
£2.,000
37.000
30.000
38.000
31.000
32.000
32,000
40,000
41,000
44,000
42,000
45.000

‘43,000

46.000

CF .98

0.477
'0&956
0.352
04499
04 297
-0.,597
0.472
-0.5647
0.302
=0.267
-0.128€
~0.996
0.2%0
-0.,424
0,400
-0.402
-0.440
~0.447
"'00 41 1
~-0.,357
04445
-0.401
=0. 3:3
-1.,259
0.5¢6
-0.240
0.514
-0.,635
0.520
-Q.398
0.482
-Q.582
o3z
-0.665
0,364
~-0.,680
0,345
-0.409
-0.,411
-0.,471
'00364
-0.438
-00432
-0.4%94

CF FIC

1.477
-2.963
0.997

-11411

0.828
-1.,665
1,325
-1.5%4
0.883
-2.970
0.B24
-1.207
1.145
_10150
-1.289
-1.253
=1 #1332
-0.982
-1,385
-1.196
-1.008
-3.,%24
1,651
-2.735
1,547
-1.213
1,441
“10103
1387
-1.674
1,203
'10849
1.035
=1 + 935
1,020
~-1.144
-1.2%96
-1.023
-1.232
-1.176
-1o345

GF

3.098
3.098
2.828
2,828
2.789
2.789
2.809
2,809
2,929
2,929
2.983
2.983
2.845

2.845 -

2.863
2.863
2.801
2,801
2,753
2,753
2.978
2.978
3.118
J3.118
2.910
2,910
3.013
3.013
2.769
2.769
2.877
2.877
2.782
2,782
2.844
2.844
2,796
2.796
2.748
2.748
2.811
2.811
2.721

2.721

DELTA DF
1.0 0.017
=-5.0 0.038
6.0 0.018
-3.0 0.027
6.0 0.018B
1.0 0.023
1.0 0.023
-4.0 0.018
7.0 0.021
-5.0 0-012
0.170000E+02
-2.0 0.090
-3.0 00076
-5.0 0.00%9
1.0 0.033
=-5.0 0.010
-5.0 0.010
-5.0 0.010
-4a0 00009
-4.0 0.022
"'400 00019
-4,0 0.013
-640 0.008
-1.0 0.039
2,0 0.024
8.0 0.064
1.0 0.014
3.0 0.056
2.0 0.026
-2.0 0.026
3.0 0.032
4,0 0.05%5
3.0 0.020
9.0 0.029
2,0 0.013
4.0 0.016
4,0 0.022
-3.0 0,027
-3.0 0.021
-4.0 0.024
-4.0 0.012
-4,0 00013
-4,0 0.017
-4.0 0.023



COEFF FIC
COEFF FIC=

TONNEES FRDOEA FRESSION

TISF. 1/A=
10DE U= -
/AL FROEA

-84 ¥ & 3 3§ & 3 3- 554232444445 5 -4

1.000
10.000
2.000
11.000
3.000
12.000
4,000
12.000
S5.000
14.000
6.000
15.000
7.000
.6.000
?2.000
17.000
19.000
18.000
21.000
20.000
22,000
22,000
25.000
3Z2.000
285,000
34,000
27.000
35.000
28,000
36,000
292,000
=7.000
. ++Q00
38.000
31,000
3J92.000
32.000
40,000
41,000
44,000
42,000
45,000
43,000
446,000

.28= -0.507
-1.348

_00589

4,249

+§8=  —6.546

“0035

'0¢272
'00362
-0.440
"0|352
-0,323
—00395
~0.679
_Oa274
-0.762
“00311
-0.3%92
“00274
—00316
-00402
-0.269
-0,512
-0.587
=04 369
-0.240
-0.700
-0.,925
-0,3G1
-0.3€&1
-0.374
0,360
-0.331
-0.341
-0.340
-0.,449
~04:333
-0.443
-0.320
-0.527
-0.320
-0.584
-0.309

"0022
=0y 237
-0.34°9
-00227
-0.428
'00217
-0.507

CF FIC

-10007
_00772
-1,031
-1.253
-1.014
-0.930
-1.128
-1n939
—00834
-2.322
—00862
_10085
“00750
-0.8B63
-1.088
-0.727
“11367
-1.567
-1,127
-0.732
-1.,E5%5
-2.,451
-0.B36
-1.05¢6
-1.,131
-1,090
-1.,035
'10065
-1.,011
-1.335
_0Q§32
-1,297
-0.930
~1.532
-0.,931
-1.698
-0.912
-0.673
-0.649%
“00957
-00637
-1.199
-0.578
-14348

2.841
2.841
2.850
2.850
2.882
2.882
2.857
2.857
3.048
3.048
2.76%
2.769
2.734
2.734
2.705
24705
2,669
2.4669
3-056
3.056
24.650
2,650
2.778
2.776
3.028
3.028
3.122
3,122
2.972
2.972
2.801
2,801
2.906
2.9206
2.906
2,206
2.954
2.954
2.739
2.739
2.805
2,805
2,658
2.658

DELTA DF

-5.0 0.011
—400 0.005
'410 00013
-4,0 0.025
-4.0 0,011
-4.0 0.017
-4.0 0.011
-4,0 0.015
-5.0 0.008
-4.,0 0.027
-4.0 0.008
-400 00016
-0.290000E+02
-5.0 - 0.009
-4,0 0.008
—300 00007

0.120000E+02
0.130000E402

8.0 0.038
—500 0.006

2.0 0.033
-2.0 0.025
-59.0 0.008
=3.0 00015
=-5.0 0.021
-4,0 0.010
'500 00014
-4.0 0.011
-4.0 0.015
-3.0 0.034
-4.0 0.011
-4.0 0.014
-4.0 0.016
-3.0 0.022
'4.0 00009
-4.0 0.023
-4,0 0.009
-4,0 0.010
-300 01008

7.0 0.020

-2.0 0.012
0.130000E+02
-1.0 0.00%
0.120000E+02

0.0%

-
o



‘IC .$8= -0.718
1C=  -1.982
FROEA FRESSION

:’ﬁ= _00380
~-8.348
‘0BA .9B= -9.8B2%

B S S

SI. CF .98 CF MOY CF FIC GF DELTA o
000 -0.301 -0.442 -0.B71 2.888 -4.0 0.011
000 -0.313 -0.394 ~-0.%904 2.888 -3.0 0.012
000 '002?7 -00387 -0.762 20751 -300 00009
000 -0.490 -0.528 -1.,348 2,751 -1.0 0.032
009 _05304 '00398 _01 2 20624 -3.0 0.008
000 -0.501 -0.,4%90 -1.314 2:.624 1.0 0.012
D00 -0.307 -0.413 -0.809 2,635 -3.0 0.011
000 -0.777 -1.143 -2.048 2,635 -4.,0 0.010
Rravaca 0255 O+387 O-+723 24 635—4~+0—-Hv 02— —
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.%215 2.684 -2,0 0.016
00( -0.373 -0,703 ~-1.078 2.887 -5.0 0.028
000 -0.,203 -0.348 -0.585 2.887 -5.0 0.007
200 -0,308 -0.448 ~0.935 3,030 -4.0 0,008
000 -0.356 -0,400 -1.080 3.030 -2.0 0.03¢9
000 -0.578 -0.741 -1.711 2.961 -32.0 0.034
000 ~0.648 -0.842 -1.%19 2,961 -3.0 0.026
Q200 -0.658 -0.647 -1.799 2,734 1.0 0,035
000 -0.300 -0.377 -0.,B20 2:734 -3.0 0.010
w00 -0.78%9 -1.023 -2.142 2,716 =-3.0 0.019
200 -0.,€881 ~1.,265 -2.3%4 2.716 -4.0 0.034
200 ~0.3&0 -0.483 -1.067 2:963 -3.0 0.022
200 -0.370 -0.431 -1,0%5 2,963 -2.0 0.01¢9
200 -0.390 -0.,452 -1.,145 2.938 -2.0 0.028
0090 -0.380 -0.423 -1.11¢4 2,938 -2.0 0.016
200 -0,327 -0.420 ~0.864 2.704 -3.0 0.017
200 -0.439 ~0.,44¢ -1.187 2,704 -1.0 0.032
100 -0.,304 -0.,41% -0.824 2.708 -3.0 0.018
200 -0.485 -0.501 -1.314 2.708 -1.0 0.020
200 -0,282 ~0.407 ~0.776 3.073 -4.,0 0.008
20( -0.519 -0.,571 -1.593 3.073 -1.0 0.038
200 -0.261 -0.378 -0.5693 2.658B -4.0 0.009
200 -0.,622 -0.675 -1.654 2,658 ~1.0 0.031
100 -0,252 -0.3%93 -0.703 2.784 —-4.0 0.011
700 -0.701 -0.85%5 -1,953 2.784 -2.0 0.024
100 -0.26% -0.380 -0.754 2.804 -3.0 0.011-
100 -0.439 -0.386 -1.231 2,804 2.0 0,051
100 -0.365 ~0.373 -1.03¢9 2,849 -1.0 0.015
200 -0.565 -0.,523 -1.610 2.349 1.0 0.018
300 -0.340 -0,383 -1.183 3.288 ~-1.0 0.010
200 -0.523 -0.,611 -1.71% 3.288 -2.,0 0.040
00. -0.501 -0.420 -1.384 2,760 2.0 0.018

100 -0.718 -0.7%54 —1.982 2,760 -1.0 0.031



Coefficients de pression Cq et Cp

mesurés sur la forme 1

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts
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COEFFICIENTS DE PRESSION

COEFFICIENTS

.Tabelle 4.6.3
h:b:1=03:1:1

Toiture plate

DE FORCE
O Ce i %21 %
surface de
surface 2f4 -
surface d'application Tocaliste retErence =
surface exposée
au vent
® A B C D E F G H m n o bxh Yich 1xb
ﬂu O;w —023 -Olso -OI% "0[46 "O|46 "DIQO 'QQU "'0116
15°10,47 |-0,26 |-0,14 [-0,34|-0,4!|-0,52 |-0,22 |- 0,18]-0,%S
45° 10,31 [-0.29| 0,31 |-0,29 |-0,24 -0,41-0,43|-0,22|-0,68|-0.68
90" |- 0,30| -0,30| 0,50 |-0,23|-0,46|-0,20 -0,46 (-0,20}-0,%6
180°
I Coefficient <
CCIe = - LI3 de frottementct 0




o

m

.Tabelle 4.6.3
h:b:1=03:1:1

Toiture plate

AN
-

COEFFICIENTS DE PRESSION

COEFFICIENTS

DE FORCE
‘pe Cpe G1 % | S
sipEie surface de_
surface d'application localisée reterence
surface exposée
au_vent
P A B c D E F G H m n 0 bxh Ixh 1xb
Uu Ol65 "0;44 *O:Q? "OIQ:" "0;}5 _Or""s ‘0,31‘ 'O|3?"l.30
150 0160 ‘-0,55 ‘o; 14 "O!Sq ‘Ol 19 ‘0166 ‘0138 "0)31 "||30
45° 1030 (-0,60| 0,30(-0,60/-0,50|-0,%5|-0,%5|-0,44 |-1,30| - 1,30
30" 1.0T% |-0.2%| 0,65 [-044|-0,%5-0,3%|-0%5 -0,3%[-1,30
180°
c - o Coefficient _
Cpe W65 i frottement t™




MODELE N° 1

Numeérotation des prises de pression

l'15
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FOSTI. CF .98 CF MOY CF FIC GF DELTA oF
1.000 0,901 G.649 1,892 3.779 -=3.0 0.014
10,000 -0.736 -1.,300 -2.857 3.779 -5.0 0.023
2,000 0.430 0.454 1.665 3.873 -1.0 0.018
11..000 -0.456 -0.748 =1.767 3.873 -4.0 0.012
Z.000 0.503 0.421 1.691 3.3564 2.0 0.015
12!000 “0!584 “0.660 _10963 31364 “2!0 00013
4,000 0,260 0,145 0.907 3.483 8.0 0.016
13,000 -0,192 -0.340 -0.668 3.483 -5.0 0.006
5.000 0.73%94 0.352 1,405 2,567 2.0 0.016
14.000 -0.19% -0.374 -0.46%98 3.567 -5.0 0.005
6,000 e ~0.2469 -1.021 3.413 2.0 0.010
15.000 -1.094 ~14+650 -3.735 3+413 -4.0 0.043
?;000 —00759 "10128 _2-444 30221 _4'0 0-050
16,000 ~0.,9238 -1.439 -3.023 3.221 -4.0 0.023
2.000 ~0.582 =0.714 ~-2.00% J.451 -2.0 0.032
33,000 -0.878 -1.,385 -3.029 3+4531 -4.,0 0.035
?.000 -0,178 -0.433 -0.,722 4,045 -6.0 0.005
34,000 0,498 -1.293 -2.822 4,045 -5.0 0.033
17,0060 -0.101 ~0.358 -0.632 6,283 -8B.0 0,003
35,000 -0.,445 -1.177 -2.7%95 6,283 -7.0 0.023
36,000 =0.523 -0.8005 -1.892 J3.620 -4.0 0.027
37.000 ~0.478 ~0.473 -1.730 3.620 -3.0 0.019
38.000 -0 283 =0.44% -1.+133 3.976 -4.0 0.013

3%.000 -0.280 -0,433 -1.114 3.976 -4.,0 0.015



LVUNNEES FROEBA FRESSION

nIsr. 1/A4= =-0.102
MODE U= -1.725
VAL. FROEA .98= -2.123

e e e e e e S
- 3% & 3 & 4 F-% 34 F 4+ 4 53t F -1

FOSI. CFr .98 CF MOY CF FIC GF DELTA op
10000 00472 0o601 10746 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 1.825 87.665 -10.0 0,011
11.000 -0.017 -0.485 -1.528 87.665 -10.0 0.048
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 0.3464 0.377 1.342 3.882 -1.0 0.01¢9
13‘000 “04217 _00334 ‘00844 3&882 =S.0 00007
5.000 0.369 0.31% 1.377 3.735 2.0 0.019
14,000 -0.184 -0.366 -0.4686 3.735 -5.0 0.005
4.000 -0.340 -0.53% -1.231 3.619 -4.0 0.008
15,000 -1.127 -1.566 -4,078 3.619 -3.0 0.00G8
7.000 -0.580 -1.075 -2.,052 2.540 -5.0 0.011
16,000 -0.657 -1.196 -2.324 3+940 -5.0 0.009
8.000 -0.464 -0.766 -1.,534 3.305 -4.0 0.013
32.000 -1.0%90 -1.347 -3.604 2.303 -2.0 0.048
?.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 93.782 -10.0 0.004
35.000 -0.051 -0.%65 -2.756 93.782 -10.0 0.024
364000 -0.050 -0.443 -1.,72% 34.576 -%.0 0.017
37.000 -0.040 -0.408 -1.376 34,576 -10.0 0.045
38.000 -0.01% -0.351 -0.725 37.433 -10.0 0.011

39.000 -0.019 -0.374 =0.720 37.433 -10.0 0.005



1Sk, 1/A= -0«306

MODE U= -2.665

VAL . FROEA .98= -4.054
YITESSE HOYENNE = 7.197 M/S
COEFF MOQYEN= -0.482

COEFF FIC .98= -0.443

COEFF FIC= -1.0578

DONNEES FROBA FRESSION

nIsr. 1/4= -0.347
MODE U= -3.4687
VAL. FROEBA .98= -5.041

ORIENTATION 45.0

FOST. CFr .28 CF MOY CF FIC GF DELTA nF
1.¢00 0.303 0.294 1.114 3.4673 1.0 0.014
10.000 -0.473 -1.261 -2.478 3.673 -5.0 0.024
2,000 0,479 0.531 1,635 3.445 -2.0 0,016
11.000 -0.+335 -0.497 -1.154 2.445 -4.0 0.014
3,000 0,219 0,082 0.7464 3.489 17.0 0.026
12.000 -0, 3?25 —0.445 -1.37%9 3.48%9 -2.0 0.021
4,000 0.434 0,623 1.445 3.333 -4.0 0.014
13.000 -0.470 -0.,74%9 -1.568 3.333 -4.0 0.010
9.000 0,215 0.140 0.7462 3,544 6.0 0,012
14.000 -0.,214 -0.:43 -0.757 3.544 -6.0 0.004
6.000 -0.283 -0.3%6 -1.041 3.673 -6.0 0.004
15.000 -0.643 -0.812 -2,3463 3.673 =-3.0 0.0%2
7+000 -0.,308 -0,558 -1.132 3+671 -5.40 0.013
16,000 -0.3460 ~-0.,482 -1.320 3.671 =5.0 0.022
8,000 -0.,309 -0.583 -1.08°9 3.923 -3.0 0.010
33.000 -1.129 -1.085 -3.981 3.525 1.0 0.035
9.000 -0.213 -0.,480 -0.84% 3.991 =6.0 0.006
I4.000 -0.30%5 ~-0.444 =2+015 3.991 2.0 0.024
17.000 -0.246 -0.500 -0.889 3.612 =6.0 0.005
35,000 -0.307 -0.482 -1.,110 3.612 =-4.0 0.008
364,000 -0,228 -0.427 -0.754 3.312 -5.0 0.005
37.000 -0.34¢9 -0.,454 -1.156 3,312 -=3.0 0.022
38.000 -0.358 ~0.398 -1.269 3.561 -2.0 0.011

39.000 -0+443 “0*493 “10578 30561 ‘1'0 0!026



VAL. FROEA .98= -2.949
VITESSE MOYENNE = 7+149 M/5
COEFF MOYEN= -0.403

COEFF FIC .98= -0.244

COEFF FIC= =-0.846

INONNEES FROEBA FRESSION

nIsf. 1/74= -0.110

MODE U= -2.238

VAL. FROEA .%98B= -2.668
VITESSE MOYENNE = 7.149 HM/S
COEFF MOYEN= -0.471

COEFF FIC .98= -0.290

COEFF FIC= -1.0006

DONNEES FROEA FRESSION

DISF. 1/A= -0.131
MODE U= -2,660
VAL. FROERA .9B= -3.170

FOET . CF .98 CF MOY CF FIC
1.000 -0.232 ~0.436 -0.
10,000 -0.207 ~-0.393 -0.763
2,000 0,246 -0.45 -0.
11.000 -0.,228 -0.371 -0,
3.000 -0.,185 ~=0.345 -0,
12,000 -0.184 -0.350 -0,
4.000 <0, 203 D.462 =&
13.000 -0.527 -0.,805 =1y
3+000 -0.,137 -0,188 -0.5900
14.000 -0.306 _00780 -lc
4,000 ~04 247 -0,304 -0
15.000 -0.18¢% -0.419 -0,
7.000 -0.,188 -0.345 -0.
16.000 -0.,184 -0.34¢6 -0.599
8.000 -0,145 -0,34¢ -0.58
33.000 ~0.179 -0.,423 -0,
?.000 -0.558 ~0.998 -2,
34,000 -0,202 -0.,324 =07
17,000 ~0.508 ~-0.644 -1.854
9,000 -0.212 ~0.426 -0,
36,000 -0.230 -0.368 -0,
37.000 -0.274 -0.425 -0.
38.000 -0,244 -0.403 -0,

39.000 -0.2920 -0.,471 i

GF

3.6%0
3.5690
3,222
3,222
3.621
3.621
344675
3.675
3.656
3.656
3.406
3.406
34263
34263
4.037
4,037
3.874
3.874
3.652
3.652
3.430
3.430
3.463
3463

DELTA

_500
'500
-3.0
_4i0
-5.0
“500
-5.0
_400
-3.0
-4,0
-2.0
-6.0
~2+0
“500
—600
-600
_’500
“500
‘300
_500
“400
_400
-4.,0
-‘400

nF

0,007
0.004
0.016
0.007
0.005
0.009
0.004
0.020
0,004
0,027
0.006
0.004
0,003
0.009
0.003
0.003
0.012
0.007
0.022
0.006
0.006
0.008
0.008
0.009



L1Oor« 41/H— AV T B B

MODE U= 11,720

VAL. FPROERA .98= 13.452
IIONNEES FROEBA FRESSION

DISF. 1/A= =-0.171

MOLDE U= -2.417

vaL. FROEA .98= -3.082
VITESSE MOYENNE = 7.090 M/S
COEFF MOYEN= -0.494

COEFF FIC .98= -0.,260

COEFF FIC= -0.954

IIONNEES FROEA FRESSION

DISF. 1/A= -0.110

MODE U= -2.0527

VAL. FRORBA .98= -2,958 5
VITESSE MOYENNE = 7.090 M/S

COEFF MOYEN= -0.,597
COEFF FIC .98= -0,327
COEFF FIC= -1,177
DONNEES FROEA FRESSION

nisp, 1/4= -0,133
MOODE U= -3.130
VAL, FROERA .98= -3.648

i

FOSI. CcPr .98 CF MOY CP FIC GF TDELTA IF
1.000 -0.235 -0.947 -0.912 34975 -6.0 0.004
10.000 -0.214 -0.+457 -0.764 3:+5753 =640 0.004
2.000 -0.266 -0.606 -0.951 3.572 -6.0 0.006
11.000 -0.211 =0.447 -0.753 3,572 =640 0.007
3.000 -0.240 -0.477 -0.,806 3.+.355% -39.0 0.004
12,000 -0.241 -0.400 -0.807 3.359 -4.,0 0.008
4.000 -0.243 -0.585 -0.929 3.825 -6.0 0.004
13.000 -0.46%9 -0.957 -1.7%3 3.825 -6.0 0.022
3.000 -0.,163 -0.281 -0.4623 3.887 -5.0 0.012
14,000 ~0.452 -0.763 -1.757 3.887 -5.0 0.013
4.000 -0.139 -0.133 ~-0.480 J.+448 1.0 0.004
19.000 -0.218 -0.482 -0,7353 3+448 -6.0 0.005
7.000 -0,191 -0.379 -0.626 3+272 -0.0 0D.004
16.000 -0.255 -0.500 -0.835 3.272 -5.0 0,005
8.000 -0.+161 -0.387 -0.586 3.638 -46.0 0.002
330000 -0.226 _00489 -0o821 -3'638 “600 00005
?2.000 -0.492 -0.372 -1.878 3.813 4,0 0,023
34.000 -0,203 -0.442 -0.776 3.813 -6.0 0.004
17.000 -0.420 ~0.195 -1.461 3.482 12.0 0.021
35.000 -0.242 -0.468 -0.843 3.482 -5.0 0.005
34.000 -0.225 -0,407 -0.832 3.703 -5.0 0.004
37,000 ~0.265 -0.46%9 -0.982 3.703 -5.0 0.006
380000 -00265 -0o494 _00954 3600 “500 0'003

3%.000 ~-0.327 -0.597 -1.177 3.600 -5.0 0.013



Coefficients de pression Cq et Cp

mesurés sur la forme 2

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts
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COEFFICIENTS DE PRESSION

COEFFICIENTS

Tabelle 4.6.5
h:b:1=1:0.86:0.86
Toiture a 10°

DE FORCE
qu C*qe C] IC2 C3
surface sg;face de
p_ Y référence =
surface d'application Yocalieha A
au_vent
0 A B C D E F G H m n 0 bxh Ttk Ixb
0°10,601(-0,31|-012 |-0,12 |-1,05|-1,05 |-0,38 |-0,38 -1,54 |-0,88|-013
15° 10,57 |- 0,39]-0,43 [-055 |-0.82|-086 |-0,39 |-0,36/-1.69 0,88 |-082
45° 10,38 /-0,43|0,38 [-043|-0.42-0,51 |-0,60|-0,35|-1,52 |-0,82| 0,65
90" (-0,12[-012| 0,60 |-0,31|-1,05 |-0,38|-1,05 [-0,;38|-0,88|-1,54 052
180°
- Coefficient o _
qu * =53 e frottement t™®




COEFFICIENTS DE PRESSION COEFFICIENTS
DE FORCE
“pe Cpe G S| S
surface surface de_
surface d'application P référence =
surface exposée
au vent
P A B C D E F G H m n 0 bxh 1xh 1xb
>\ il ;
N 0°|0:66 |-0,42|-0,8%|-02%-1,55|-1,55 -048|-0,48|-1,85 |-1,31|-0,25| 0,33|-0,10 | 0,86
1 “—%
D
15° 0,53 "0155 -0,22 ‘0.91 ‘l,26 -||3| .Q59 _0'52 -2,19 "0,84 'O|SO 1'01 0'23 1'43
45° 10,21 |-0,81 | 0,21 |-081 |-056 0,24 [-0,96|-053 |- 1,83 |-0,6%| 0,43|0,97 | 0,96 | 0,31
90" |-0,6%(-02%| 0,66|-0,42|-1,55 |-048 |-1,55 [-048-1,31 |-1,85| 0.36]-0.50| 1.03 | 0,65
180°
Tabelle 4.6.5
h:b:l=1:086:0. E = . Coefficient  _
- CPe 2'20 de frottementct 0

Toiture a 10°



MODELE N° 2
Numeérotation des prises de pression
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FOST CF .98 CF MOY CF FIC GF  DELTA nr

T QOO0 w525 0.281 1.4%93 2.843 4.0 0.044
10,000 D B77 -1+312 2,492 2,843 -4.0 0.0332
2.Q000 0.647 0.731 1.812 2.800 =-2.0 0.022
11.000 -0.384 -0.4%1 -1.074 2.800 -32.0 0,014
3.000 0.507 0.5983 1.4%1 2.678 -1.0 0.023
12,000 -0.,313 -C.460 -0.838 24678 -4.0 0,016
17.000 . ~-0.784 -0.947 -2.,001 2,531 -2.0 0.026
12,000 1. 097 -1.3544 -2.800 24851 =3.0 0.022
18,000 =0.73% -0.8%0 -1.%970 28484 2.0 0.018
14,000 “0+F18 -0.44] -0.847 2H4E 4.0 2,008
19000 —GLT70R =0 850 i s Fu TR0 =2 0.018
L5.000 -1.04% =1eanl -2.804 2T20 -4, 0 0,035
4.000 0.307 0.228 0.92%9 2,065 4,0 0,026
L& 000 0 iy ~0.A0%2 =0, 725 S S ~45 0 C.015
w000 0602 0.73% 1.763 24229 =29 0.038
204,000 =) TP -1.136 -1.734 2.929 -5.0 0.012
G.000 0.473 0.4465 1.316 2.77%9 140 0.014
21.009 —04+843 -1.,02& ~2+399 24779 ~2,0 0.020
34,000 ~Y1a128 -1.485 -3.274 2,733 -3.0 0,088
22.000 -0.426 -0.444 -1.163 2,733 -1.0 0.028
35.000 0260 0,406 -0.718 2.7464 -4.,0 0,014
34H.000 -1.543 -1.854 -4, 2464 2,764 =2.0 0,051
26,000 0.475 0.317 1.407 2aFE G0 0,021
40.:000 -0.783 -1.083 ~2.4319 2.961 -3.0 0,033
27,000 0.6105 0.604 1.7463 2.845 1.0 0.034
41,000 -0.820 -1.077 -2.,348 2,880 -Z.0 0.0328
28,000 0.729 0.673 1.882 2.8%97 1.0 0.020
42,000 -0.,901 =1.057 -2.340 2,597 -2.0 0,020
29,000 0.740 0,745 1.946 24604 -1.0 G.024
43,000 -0.%24 -1.08% ~2.45% 2,656 2.0 0.044
30,000 0.737 0.77% 1.989 24677 =140 0.024
44,000 -0.837 -1.106 -2.259 2:697  -3.4,0 0.017
31,000 N.768 0.78%5 1.9240 2.9846 -1.0 0.017
45,000 ~0.894 -1.,044 -2.,313 2,984 -2.0 0,030
32,000 0.797 D.759 2.015 2.927 1.0 2,034
36,000 -0.886& -0.971 -2.240 2.327 -1.40 0.036



1.000
10.000
SRRV
11.000
3.000
12,000
17.000
13.000
18.000C
14,000
16000
15.000

4,000
16.000

9.000
20.000
G000
21.000
34.000
22,000
FSG. 000
346,000
26,000
A0, 000
27.0G0
41,000
28.000
42,000
29,000
43,000
30,000
44,000
31.000
45,000
32,000
44,000

0.4618
=0.7&5
Q542
-0.447
0,570
-0.340
-0.502
"0<8|‘51
-0.561
-0.388
-0.,542
-,B81&
0.313
-0.387
0.621
-0, 454
O.421
-0.834
"‘1 * 0\5?
“':-‘ + 5159
=0.407
-1.4%0
0,643
-0 T82
0.700
-0,545
0.718
=0,577
0.760
'_C' 11":'81
N.,723
~0.632
0.+650
~-0.589%
0.623
-0.573

0,559
-1.142
0. E3%
-0.545
0.536
-0.517
-0.7354
-1,308
-0.847
-0.594
=0 723
=14 262
0.4828
-0, 445
0.643
-0.788
0.2%90
-0.%921
"0 + 7]0
0,540
-2+193
0.57%
@y 287
0.7179
_0 * ?9(’1
0.770
-0,772
0793
"0 4 820
0.770
-0.838
744
-0.825
0.697
-0.842

1,574
-2.081
L5805
-1.251
1.+538
—0.970
=1 v 347
23307
-1.503
-1.109
= b
2,342
1,328
-1.000
1.6051
=1« 207
1,100
=-24178
'2&"‘?51
-1,619
-1,088
-4,514
1,780
~1leb12
~1.,548
1.9798
-1.,4608
2.042
“10816
2,004
”10752
1,834
-1.664
1.802
~1.456

2+660
24613
2.613
2.8446
2,846
244671
2.671
2.768
2.768
2.738
2,738
2.783
2,785
2.668
2,668
2.774
2.774
2.823
2.823
2.8%90
2,890

1.0
-400
~2:0
"'300

1.0
‘400
"400
-4,0
‘4.0
_4i0
4,0
-‘440

1.0
"200
_100
-3.0

5.0
-1.0
_300
-200
-3.0
-3.,0

2,0
-300
"100
-3|0
“100
"300
—1.0
-200
‘100
_300
=20
_340
-2.0

-4!0 i



2.000
11.000

3.000
12,000
172.000
156000
18.000
14.000
12.000
15.000

4,000
16,000

5.000
20.000

6.000
21,000
34,000
22,000
35.000
346,000
26,000
40.000
27.+.000
41,000
28.000
42.000
29.000
43.000
20.000
44,000
31.000
45.000
32,000
46,000

0.647
_00497
0.419
-0.358
0,345
-0.324
-0, 431
~0.505
-0.418
-0.598
-0.438
-0.421
0.582
-0.,3%93
0.318
”00274
-0,120
-0.429
~0.510
-0.,416
_0'590
-1.3520
0.5%97
"00401
0.572
_Ot390
G.547
”00411
0.481
“0;432
0,458
0,449
0,412
-0.,482
0.381
-0.,459

1.637
-1.258
1,112
-0.951
0.203
-0.872
_'19 153
~-1.324¢9
_10211
=11
14292
-1.241
1.548
-1.045
Q.202
-0.778
-0.351
-1.251
~1.4027
_10246
_10559
-4.,018
1,592
-1.069
1.548
-1.,056
1.483
-1.114
1.25¢8
“10131
1.294
*11325
1.106
“10293
1,035
_1t246

GF

2,929
2.929
2.652
2,652
2.613
2.613
24475
2675
2,894
2,894
2,951
2.951
2.661
2.661
2.837
2.827
2.916
2,916
24997
2+ 5997
2,644
2.644
2,668
2.668
2 ’705
2.705
2.713
2,713
2:.615
2,815
2,825
2,825
2,684
2.684
2,713
2.713

LELTA

4.0
-4.0
7.0
~-3.,0
2.0
-4.,0
'400
-A,0

_500
-4,0
~5.0
-3.0

1.0
=-3.0

4,0
-5.0
13.0
-4,0

A0

e SUILE

3T (P )
_400
-2.0
2.0
-4.,0
1.0
-4,0

b
s

-4,0
1.0
~-4,0
2.0
-4,0
3.0
-4,0
4.0
_510

0g

0,055
0.012
0.028
0.019
0.021
0.009
¢.010
£.010
0!010
0.021
0.007
0.016
0.040
0.017
0,015
0.010
0.005
0.029
0.329
0,034
0.015
0,060
0.028
0101:'3
0.040
0.0079
0,019
0,018
0.017
0.017
0.032
0.029
D.017
0.011
0.014
0.013



1.000
10.000
2.000
11.000
3.000
12.000
17.000
13,000
18,000
14,000
19.000
15,000
4,000
16,000
5.000
20.000
5. 000
21.000
24,000
22,000
25,000
346,000
264000
40,000
27.000
41.000
28.000
41.‘000
29.000
43,000
30,000
44,000
31.000
45,000
32,000
45.000

-0.,268
-0.371
-0.,323&
-0.784
=04 278
-0.8%78
=0.40G1
=0 304
~0,7R2
PR I =)
—0.,65¢
I A~
"00 \..-16
-0.410
-0,2008
-0,201
_0 + ::.?G
~0.817
-0.,302
~0.9270
=1 283
-0.302
~0. 259
-0.,22%9
_00350
-0, 448
_01‘» :89
-0.446
_0 J.f"'-
-0.4382
~-0.288
-0.4641
=“0.312
_Ovéqﬁ
-0.279
-0.733

CF MOY

0,465
'00498
-0.411

-1.,282

-0.437
-1.512
-0.423
-0,48E
=817
-1,457
-0.,72
-0, 478
-0.451
-0.4640
-0.376
-0.3562
~0.402
-0.837
-0.412
=133
-—1.:’1LC"
-0.3481
=0.462
_004?3
_04447
-0.,4%8
-0.427
-0.419
0,414
_0a458
-0.40%5
_Oo 6
-0.389
~-Q, 587
-0.385
_0o722

-0,788
'_0 v???
-Q0.,844
-2.,47°9
-0.818
2,642
-1+132
-0.882
~1 891
~2.616
-1.834
~0.998
-0.847
_1*124
-0.4846
-0.540
=Q.737

S M e e

a4

-0.784

e
"2&-\_!22

o SO G i

-0.779
~1,0&7
-0.906
_04882
=1.+,180
-¢.809
-1,305
-0,738

GF

2.685
2.685
2.918
2.918
2+943
2,943
2.821

2.821

2.518
24618
2,634
2634
2.742
2.742
2,685
2,685
2.730
2.730
2.601
2.401
2.081
2.581
2.676
2.4676
2.520
2.520
2.803
2.803
2.780
2,780
2,488
2,688
2.643
2+.643
2.806
2.806

LELTA

-3.0
_3»0
_200
_300
“4&0
"‘500
"100
-4,0
-2.:0
“4o0
—1.0
o i o
-3.0
_4|0
_400
'500
-4,0
_100
_3!0
~32.0
—300
-2.0
“200
_200
“300

1.0
_410
2.0
-4.,0

1.0
_300

3.0
“200

1.0
'300

1.0

TiF

0,022
0,030
0.013

0,028

0.024
0,024
0.047
0,007
0,033
0,025
0,022
0,013
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
0,010
0,020
0,012
0.041
0,026
0.017
0.014
0.040



e & ¢ i = ol

1.000
10.000

2.000
11.000

3,000
12,000
17.000
12,000
18.000
14,000
19.000
15,000

4,000
16,000

5,000
20,000

44000
21,000
34,000
22,000
35,000
346,000
246,000
40,000
27,000
41,000
28,000
42,000
29,000
43,000
20,000
44,000
31,000
45,000
32,000
46,000

"00627
'00353
-0|562
-0.,961
-0.546
-1.298
-0,373
_0155?
-0.214
-1.203
-0.,230
-0,659
-0.,737
-0.,516
"00540
_00427
-0.027
-0.26%9
-0,5852
=0.847
-1.374
-0.5982
-0,718
-0.42%5
-0,654
-0.380
*00&12
-0.,302
-0.58%
-0.280
-0.548
=0.24%9
-0,553
"'0&195
-0.,565
~0.,220

-1.106
-1.793
-1,032
-2.074
~-1.04%
~2+ 329
-0.,639
-0.91&

211
=24+195
-1.106
=112
1177
-1.078
-0.856
-0.585
-D.87¢
=-14273
-0.884
-2.448
“2!615
-1.059
-1.244
-0,730
-1.181
-0,715
_1|050
~0.669
-1.051
-0.618
-0.972
-0.793
-1.027
-0.673
-0.978
-1|145

iiF

2,752
2.702
24,781
2.781
2 b5
24625
24689
20589
24490
2.46%0

2.6%1

o O A = ]
PO =

+ 7460
2-760
2.804
246804

ey
2.697
2,529
LiJL?

62
Ea& 2
2:.619
24619
2.742
2.7472
2.988
2.988
24604
2.604
2.504
2.504
2.78646
24786
2,427
2.427

DELTA

_400
-3.0
-4.0

4.0
-
4.0
iy
1240
'400

S0
_400
—5.0
_300
_500

10.0

nF

0.011
0,025
0.008
0.040
0,012
0,026
0.007
0,012
0.030
0.029
0.038
0.01%
06.00%
0,012
0.005
0,007
('b{l‘-’
0,029
0.005
0.045
0,038
0.018
0.011
0.0084
0.019
0.029
0}013
0.018
0.009
0.009
0.007
0.020
0,020
0.011
0.010
0.026



-

FOSI, CF .78 CF MDY CFP FIC GF  DELTA nF
LeDO00 0.428 0.1%96 1,184 2.76% 12.0 0.031
10.000 -0.8764 -0.838 -2.421 2.740 1.0 0,045
2,000 0,444 0.674 1.84¢ 2:890 =140 0.042
11,000 ~0.520 ~0.71% -1.315% 2.8%2¢ -3.0 0.020
3.000 0,565 0.574 1.534 24713 =1.0 0.029
12.000, =0.344 ~0,562 -0.932 2.713 -4.0 0.008
17.000 ~(.813 -0.9200 =24 d il 2:.670 -1,0 0,070

12,000 -1.021 -1,541 ~2,72% 2:4670 =-4,0 0.032



e e e e

FOSI. CFr .98 CF MOY CF FIC GF DELTA Iy

1.000 -0.187 -0.,185 -0.487 2,597 1.0 0.009
10.000 -0.819% ~0.674 X127 2.3997 3.0 0.034
2.000 0.398 0.337 1.182 2.967 2.0 0.026
11.000 -0.541 -1.,030 -1.901 2.967 -4.0 G.042
3.000 0.3&8 0.2%1 1.031 2,800 3.0 0.011
12,000 -0.560 -0.,9359 -1,570 2.800 -S540 0.014
17.000 0.512 0.414 1.451 2,836 3.0 0.02é

13.000 -0.637 -0.46472 -1.806 2.836 -1.0 0.045



- Coefficients de pression Cq et Cp

mesurés sur la forme 300

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS DE PRESSION

COEFFICIENTS

o
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°
2 LN
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Tabelle 4.6.5
h:b:1=257:1:1

Toiture plate

DE FORCE
qu c*qe Cl _C2 Cs
surface surface de
surface d'application localisée référence =
surface exposée
u vent
©® A B C D E F G H m n () bxh Tk 1xb
- 0% 064 1-050 |-0,98|-0,98|-0,36|-D,36|-0,%0| -0,%0|-0,34 |- 0,6%|-0,99
15° 10,59 |- 0,50(-0,69 |-0,80|-0,31 |-0,&! |-0,4¢ -0,58|-0,80|-0.11
45°10,33(-0,60 | 0,33-0,60 [-0,65 |-0,65 |-0,%8|-035 |-1,23|-1,23| 0,56
90*1-0,98|-0:38| 0,64 |-0,50|-0,36 |-0,%0|-0,9 |-0,#0|-0,B# -0,34
180°
& Coefficient _
CQE 11 de 1“1r'ot1:ementct'e




Tabelle 4.6.5

heb w2579 21

Toiture plate

COEFFICIENTS DE PRESSION

COEFFICIENTS

DE FORCE
Lo Coe Cpe Gl S G
: *“T P surface de
: . g Suracs référence =
B wmvi' surface d'application Tocalisde ———
| au vent
p— | —
lOz ® A B C D E F G H m n o [bxh | | 1xb
;//f/ ‘N\'\:‘ '
A5l s 1. 1 010,65 |-0,48 | -0,98(-098|-1,20 |-1,20 | -0,36(-0,%6|-1,03| -1,00|-0.83
il gl
15°10,59 |-054 |-042 |-0,%6-1,18 |-1,01 [-0,53 |-0,35|-1,08 |-0,69
45°10,21 -0,68| 0,21 |-0,68|-0¥4|-0,85(-0,96 |-0,49|-1,53 -,53 | 0,46
30" 1-0,98|-0,98'| 0,65 |-0,48(-1,20 |-0.#6|-1,20|-0,%6|-1,00|-},03
180°
g L Coefficient  _
Cpe h2e de 1"|r‘0t1:ementct'0




L|l¥i EEN

4

MODELE N° 300
Numérotation des prises de pression




FOSI. CF +98 CF MOY CF FPIC GF DELTA o
1.000 0.413 0.1%4 0.844 2.045 12.0 0.026
17.000 -1,0%97 -0.870 -2.244 2,045 3.0 0.086
2.000 0.593 0.544 1.206 2.033 1.0 0.014
18.000 -1.028 -0.9207 -2.090 2.033 2.0 0.046
7.000 0.541 0.475 1,124 2.075 2.0 0.025
19.000 0,970 -0.827 -2,012 2.075 2.0 0.035
37+000 0.482 0.387 1.019 2.114 3.0 0.012
47.000 -0.,207 ‘0.800 '10916 20114 2.0 0»041
3Je.000 0.704 0.755 1.471 2.091 -~-1.0 0.019
43.000 -0.871 -0.%914 -1.822 2.091 -1.0 0.031
39.000 0.722 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 1,983 4,0 0.015
34.000 -0.937 ~0.805 ~-1.484 1.583 2.0 0.017
77+000 0.+630 0.7468 1.282 2.034 -2.0 0.013
85.000 -0.877 -0.956 -1.783 2.034 -1.0 0,036
104000 -0.874 ~-0.998 -1.742 1.993 -2.0 0,033
12.000 -0.702 -0,735 -1.400 1.993 -1.0 0.013
12,000 -0.8%1 -1.174 -1.837 2,063 -3.0 0.024
14,000 -0.,669 -0.758 -1,320 2.063 -2.0 0.021
18,000 -0.7257 -1.,182 -1.943 2.02%9 -2.0 0.028
16.000 -0.392 -0.,610 -1.202 2.029 -1.0 0.040
34,000 -1.029%9 -1.,172 -2.189 2,128 -2.0 0.037
£92.000 -0,852 -0.,%922 -1.813 2.128 -1.0 0.037
620000 C.499 0.306 0.9%98 2.002 7.0 0.022
70.000 -0.227 -0.900 -1.859 2.002 1.0 0.034
EX3.000 D.287 0.563 1,217 2.072 1.0 0.010
71,000 -0, 2040 -0.842 -1,968 2.072 2.0 0.054
&4.000 0.644 0,651 1,340 2.080 -1.0 0.023
72,000 -0.891 -0.884 -1.854 2.080 1.0 0,034
65,000 0.719 0.719 1,470 2.046 -1.0 0.011
73.000 -0.9482 -0.918 -1.%9548 2.046 1.0 0.0&64
66,000 0.713 0.773 1.499 2.103 -1.0 0.012
74,000 -0.%731 -0.982 -2.064 2,103 -1.0 0.054
67,000 G.724 0.780 1,522 2.103 -1.0 0,038
75.000 -0.878 -0.947 -1.84¢% 2.102 -1.0 0.032
68.000 0.752 0,805 1,541 2,050 -1.0 0.022
?2.000 -0.290 -1.144 -2.,030 2,050 -2.0 0.02%
?3.000 -0.215 =1.4:1.93 -1.982 2,166 -3.0 0.024
24,000 ~-0.741 =1+199 ~2.082 2.166 -2.0 Q.029
?5.000 -0.980 -1.208 -2.058 2,101 -2.0 0.021
?4£.000 -1.038 =12259 -2.181 2.101 -2.0 0.0268
27,000 -0.870 -1,172 -1.%912 2.198 -3.0 0.021
?8.000 -0.8%92 -1,213 -1.%61 2.198 -3.0 0.056°
80.000 0.476 0.444 0.9%21 2.082 1.0 0.016
860000 "0.848 '10084 _1§?66 20082 ‘3.0 0.021
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FOSI. CF .98 CF MOY CFP FIC GFF DELTA nF
1,000 0.491 0.349 1,046 2.131 5.0 0,025
17.000 -0.863 ~0.667 -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
3,000 0.525 0.426 1.083 2.063 3.0 0.014
19.000 -1,010 -0.8095 -2.083 2.083 3.0 0.073
37.000 0.613 0.576 1,312 2.141 1.0 0.013
47 .000 -0.621 0,720 =1.,329 2.141 -2.0 0.075
380000 00626 00702 11307 2«08? -2.0 0.028
48.000 -0.661 -0.797 -1.379 2.087 -2.0 0.029
29.000 0.631 0,633 1.278 2,025 -1.0 0.023
49,000 -0.832 -0.743 -1.,485 2.025 2.0 0.039
746,000 0.6646% 0.6%5 1.381 2,064 -1.0 G.015
84.000 -0.537 -0.721 -1.10%9 2,064 -3.0 0.027
77.000 0.616 0.705 1,264 2,051 -2,0 0,025
83.000 =0.63¢6 ~0.746% -1.308 2.051 -2.0 0.027
10.000 -0.648 -0.87% -1.3%9¢ 2.158&6 -3.0 0.038
12.000 -0.582 -0.,733 ~-1.254 2.186 -~-3.0 0.023
13.000 -0.749 -1,013 -1.3%52 2,071 -3.0 0.017
14,000 -0,455 -0.333 -0.942 2,071 -=-2.0 0.010
15.000 -0.874 -1.178 -1.7&0 2.014 -3.0 0.01%
16.000 -0.,4%95 -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 0!555 _0|?03 —101?0 2.148 _300 00033
62,000 0.606 0,505 1.275 2.106 2.0 0.031
70.000 0607 -0.4697 =L.278 2.106 ~-2.9 0.013.
63.000 0.703 0.721 1.48% 2%117 =1.+0 G.015
71.000 -0.940 -0.+676 -1.143 2,117 =-32.0 0.013
64,000 0.6%99 0.750 1.434 2.032 -1.0 0.010
72.000 ~0,399 -0.6%7 -1.230 2.032 -2.0 0.028
63.000 0.7324 0.784 1.548 2,136 -1.0 0.038
73,000 -0.4683 -0.705 -1.459 2.136 -1.0 0.044
656,000 C.741 + 792 1.832 2.066 -1.0 0.030
74.000 -0.709 -0.717 ~1.48L4 2,086 ~-1.0 0.044
&7, 000 0,473 0,765 1.47%5 2.193 -2.0 0.019
75.000 -0.,696 -0.694 ~-1.,432%8 2.1923 -1.0 0.040
£84.000 0679 0.725 o410 2:0727 140 G.021
922.000 0,792 -0.9%72 -1.4844 2.077 -2.90 0.031
?53.000 ~0.804 ~0.7487 -1.,422 20017 =240 G.O023
?4.000 -0.827 -0.985 -1.64% 2.017 =-2.C 0.012
?5%.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-
7,000 -0.844 -1.,064 =14733 2.048 -32.0 0.022
98*000 _00?55 '1&149 _10956 2&048 ~2.0 0.023
80.000 0.363 0.291 0.791 2.173 3.0 0.022
8565.000 -0.951 -0.804 -1.198 2.175 =-4.0 0,024
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49,000
74,000
84.000
77.C00
85.000
10.000
12.000
13,000
14.000
15,000
16.000
34,000
£9.000
H2.,000
70,000
62,000
71,000
64.000
72,000
65.000
73.000
646,000
74,000
&7 .000
725.000
68.000
2.000
2.000
24,000
925.000
246,000
27.000
$8.000
80.000
856.000

_0¢498
-0.489
O 824
-0.o80
0,321
-0.,142
0.942
-0.536
0.51%9
=0¢313
0.4%98
~-0.517
0.443

-0.,582

0.382
-0.735
-0 0?03
“0.800
=0.725
-0.751
-0.819
-0.81°9
-0.155
-0 1-482

0.475
-0.741
0.412
_Oc700
0.362
-0.734
+299
-00923
_00930
-1,001
~0.8544
-0.,751

_00555

-0.,402
-0.073
-0.4691

CF FIC

0.94¢9
-0.914
0.589
-1.,292
0.635
_10347
1.213
-1.128
0.696
-1.048
0.727
-1.188
1.294
-1t059
0.680
-1.234
_0t964
-0.716
_10368
_1té38
-1.327
_0'959
_10043
-1.024

1,225

_1|144

2,808
-1.204

1.14¢
-1.0%96

1.1246
-1.112

1.007
-1.045

0.907
-1,18%

0.782
"1053?
-1.452
-1.642
=-1.335
-1,5%90
=-1.610
-1i611
'00323
‘1»004

GF

2,033
2.033
2,041
2,041
2,085
2,085
1.963
1.963
1.976
1.976
2.030
2.020
2,005
2,005
2,051
2,031
2,044
2,044
2.103
2.103
2.034
2,034
2.097
2.097
1,955
1,955
8.4%4
8.494
2.044
2.044
2.168
2.168
2,020
2.020
2,038
2.038
2,045
2.0435
2,051
2,051
2.116
2.116
1.966
1.966
2.082
2.082
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5.0
11.0
12.0
‘400

0.021
0.025
0.017
0.041
0.029
0,043
0,029
0.048
0,015
0.014
0.013
0.022
0.008
0.016
0.027
0.027
0.012
0.023
0.01%
0.027
0.014
0.040
0.011
0.021
0,02%
0.023
1.084
0.031
0.019
0.017
0.018
0.013
0.011
0.014
¢.021
0.031
0.012
C.020
0.014%
0.014
0.017.
0.016
0,033
0.087
0.010
0.009
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FOSI. CF .98 CF HMOY CF PFIC GF LELTA nF
1,000 -0.606 -0.492 -1.265 2,089 3.0 0.036
17.000 -0.811 -0,561 ~1.693 2,089 3.0 0.040
2,000 -0.515 -0.445 -1.014 1.969 2.0 0.018
18.000 -1.088 -0.974 -2.142 1.969 2.0 0.0284
2.000 -0.,516 -0.435 -1,035 2,006 2.0 0.019
12.000 -0.933 -0.832 -1.875 2.004 2.0 0.027
37.000 -0.584 -0.549 -1.1%93 2.041 1.0 0.019
47.000 -0.991 "00743 -2.023 2.041 4.0 0.052
38.000 -0.488 -0.506 -0.998 2.044 -1.0 0.0295
48.000 -0.9346 -1.034 -1.933 2,044 -1.0 0.021
39.000 -0.481 -0.4463 -1.,01¢9 2,117 1.0 0.021
49,000 -0.917 -1.0048 ~1.941 2117 =150 0.031
76.000 -0.610 -0.571 -1.235 2.025 1.0 0.033
84.000 0,712 -0.616 -1.442 2.025 2,0 0.0264
77.000 ~0.477 -0.,542 -0.932 1.994 -2.0 0.017
85.000 -0.224 -1.041 ~1.843 1.294 -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 2.0923 -2. 0.033
13.000 -0.604 -0.706 =1,239 2.053 -=2.0 0.017
14,000 -0.,884 -1.197 -1.815 2.053 ~ &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
24.000 -0.481 -0.,519 -0.269 2.013 -1.0 0.015
69.000 -0.244 -0.735 =1.940 2+01L3 4.0 0,028
2,000 -0.645 -0.582 ~-1.,2849 1.990 2.0 0.004
70,000 -0.92% -0.749 -1.840 1.990 3.0 0.030
63&000 “00571 '00547 ;10175 2'057 1.0 00009
71,000 -0.809 -0.796 ~1.664 2,057 1.0 0.023
64,000 -0.653 -0.527 -1.259 1.928 3.0 0.027
72,000 -0.853 -0.804 -1.64¢% 1.928 1.0 0.043
65+.000 -0.569 -0,527 -1.197 2.104 1.0 0.024
72.000 -0.924 -0.921 -1.945 2:.104 1.0 0.037
GEL000 ~0.543 ~0.,508 -1.,117 240587 1.0 0.030
74.000 -0.2348 -0.260 -1.925 2,037 -1.0 0.024
474000 -0.557 ~-0.506 =1,119 2.00¢9 1.9 0.028
759.000 -0.998 -1.010 -2.00¢8 2.009 -1.0 0.033
48.000 -0.5&2 -0.497 -1.107 1.97¢C 2.C 0.037
22.000 -0.744 -0.4673 -1.449 1,970 2.0 0.035
73.000 -0.663 -0.654 -1.370 2.066 1.0 0.015
?4.000 -0.680 -0.6%2 -1.406 2,066 -1.0 0.036 .
?5.000 -0.629 -0.679 -1.266 2.013 -1.0 0.014
?6.000 -0.705% -0.708 -1.422 2,013 -1.0 0.028
970000 -0.,4665 -00701 '1;339 20013 ‘100 Oo031
28.000 -0.648 -0.719 -1.304 2,013 -1.0 0.011
80,000 -0.47% -0.538 -0.993 2.074 -2.0 0.016
86.000 -0.957 ~0.939 -1.159 2.074 1.0 0,021
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1.000
17,000

2.000
18.000

3.000
19.000
37.000
47.000
38,000
48,000
39.000
49.000
76.000
84.000
77.000
85.000
10.000
12.000
13.000
14.000
15.000
14.000
34.000
&69.000

2.000
70.000
62.000
71.000
64.000
72,000
65.000
734000
66,000
74.000
&7.000
7E,000
68.000
22.000
93.000
24,000
?23.000
26.000
?7.000
?8.000
80.000
86.000

= 28]
—00622
-0.631
~0.457
-0,452
~0.4561
-0.,721
~0.43%
-0.759
-0.5512
-0,351
-0.397
-0.619%
~0.768
_0t906
-0+460
-0,812
-0.4%5
-1.176

0404
-0.,413
-0.941
_00464
-0.504
0,564
-0.59135
-0.492
“00490
=0 B3
-0,493
~0.4%97
-0.481
=0, 200
-0.912
-0.773
'0&631
’0}588
’0!441
-0.448
0,510
-0.545
-0.3566
—00300

CF MOY

-0.3532
"00348
-0.,302
-0.397
-0.477
‘00321
'00609
-0.412
-0.3588
-0.3508
-0.543
_0¢499
-0,6355
-0.,379
—0*580
-0.375
-0.687
-1.181
-0.432
-1.003
_0¢687
-1.347
-0.5%1
”00468
-0.4648
-0.384
-0,608
-0.321
-0.603
-0.330
_005?9
-2.318
~0.600
-0.341
-0. 890
“0&438
-0.601
_00697
“09517
~-0.474
-0t443
-0.447
-0.512
_04608
_00522

~0.399

-1.060
-0.810
-1.127
-1.435
-1.274
~1.295
-0.938
-0.929
0,952
-1.,4%1
0,922
-1,59%5
-1.042
-0«71%9
-0.82&
-1.289
-1.,633
-1.,925
-0.891
-1.,3572
-1.081
-2,971
-0.866
-0.,882
_10073
-0.%220
_10032
~1.,144
“10051
-1,00%5
_10012
-1,182
-1,003
-1.418
-0.7846
=1w&639
-1.066
_10610
-1.350
-1.166
-0.877
-0.8%92
—1.020
-1.0%90
-0.797

-0.632

2,061
2.061
1,963
1.963
2.050
2,030
2.054
2.054
2.067
2,067
2.102
2.102
2.036
2,036
2.083

2.083

2.126
2,126
1,935
1.935
2.186
2.186
2.134
2.134
1.984
1.984
2.030
2.030
2,041
2.041
2,063
2.063
2,034
2.034
2.048
2.048
2.082
2.082
1,982
1.982
1.98%
1.98%9
2.000
2.000
2.174
2.176

2.0
4.0
10.0

'200

=2.0

-2.0
2.0
-2.0
11.0
“200
7.0
=2¢0
2.0
4.0
3,0

-100-

1.0
-100
'200
'3&0
—300

RU

0.015
0.032
0,035
0.054
0.031
0.048
0.011
0.034
0.008
0.056
0.009
0,023
0,015
0,018
0.012
0.046
0.034
0.025
0.013
0.023
0.012
0.039
0.007
0,014
0.015
0,017
0,015
0.028
0.020
0.025
0.013
0.036
0.026
0.024
0.012
0,059
0.028
0.025
0,036
0.024
0,019
0,015
0,021
0.019
0.008
0.010
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FOST. CP .98 CF MOY CP PIC

(©.000 -1.229 =-1.327 -2.485 2
2,

12.000 -0.424 -0.524 -0.857

o T T T e

FOSI. CF .98 CFP MOY CF PIC

(6.000 -0.,804 -1,082 -1,650  2,0°
2,03

L2.000 -0.909 ~1.192 -1.845

E T T b o e g ——
B -

ORIENTATION 0.270000E4+03

ST ST S S S S S S S E=E=SE=E=S=S=s==S=======

FOSI. CF .98 CF Moy CF FIC

4Q.000 0,935 -1,0%1 -1+921
12.000 -0.927 =-1:185 -1.903

nF

0.017
0.026

LF

o Q
o O
rJ ol
Gl



Coefficients de pression Cq et Cp

mesurés sur la forme 310

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts
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Tabelle 4.6.6
h:b:1=266:1":1
Toiture a 10°

COEFFICIENTS DE PRESSION

COEFFICIENTS

DE FORCE
qu C*qe Cl c2 c3
B —_— surface de
éfé =
surface d'application localisse hal
surface exposée
au vent
0 A B C D E F G H m n (s bxh 1xh 1xb
00 0|53 "014(3 "0132 "0[52 -Il’zg 'l;’lg -0141 .()qu' “'t‘55 '0]% _0|3I
15°10,59 0,51 [-0,61 [-0,%6|-1,05 |-0,96 |-0,45 |-0,49 |-1,49 -0,92
45° 1032 0,5 | 0,32(-0,5%-0,5 |-0,65 |-0,%4|-043 |- 1,80
90"1-032-0321059 |-0,49 |- 0,9|-0,%0(-0,96|-0.%0|-0,90|-1,55
180°
E. 8 - Coefficient . _
qu * -1.569 de frottementct .
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Tabelle 4.6.6
h:b:1=266:1:1

Toiture a 10°

COEFFICIENTS DE PRESSION

COEFFICIENTS

DE FORCE
* (8 c C
CPe Cpe 1 2 3
surface de
surface d'application surface référence =
localisée surface exposée
au_vent
® A B C D E F G H m n 0 bxh Ixh 1xb
0°10,59 |- 0,46|-0,84|-0,84 |-1,50|-1,50 ~-0,50|-0,50|-\%0|-1.18 |-0.81| 1,03 | 0,05 | 1,34
150 0;51 -0:53 -0|3I '0,63 "l|43 ‘|,Q3 -0.55 -0|6| “|1'5 _0'82 ,‘011 0'01 ll.}s
45° 01‘3 "0!64 O}'S '0,64 "QSB -0,50 ‘0.11 ‘0,55 -"35 0'64 0.35 hq‘
90" '0:84 “‘0.84' 0|55 ‘0146 —l|50 “0,50 ‘1150 "'0;50 -I‘ [6 "||“‘O -O'OG ll'G 1'21
180°
~ - ‘Coefficient
CPE = -h95 de frottement tC
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MODELE N° 310
Numérotation des prises de pression




ORIENTATION 0.0 A
FOSI. CP .98 CP MOY CF FIC GP DELTA ]2
1.000 0.374 0.194 0.744 1,990 10.0 0.021
1 2+000—0+016——0+000——0+031—-D+ 000 ——— e
2.000 0.534 0.485 1.044 1.954 2.0 0.012
18+000——0-+062———0-+035 0120 0000
3.000 0,533 0,430 1.047 1.966 3.0 0,022

19000 —0+049——0+029— =0+ 0990000
37.000 0,508 0.363 0.989 1.948 4.0 0,020
47000 —0-+060—0+0F4— 0115 0000

38.000 0,669 0.685 1,294 1.934 ~-1.0 0.034
48,000 =0+060—=0+027 =0+ 117 0+000——
39,000 0.617 0.620 1,265 2,053 ~-1.0 0.027

494000 —=0+059 - =0 03— =0+ E— O+ 000— — — — ————

76,000 0.562 0.429 0.994 1,770 4,0 0.009
84+000——0+064—-—=0+03F——=Pv1 22— O 000————
77,000 0.599 0.722 1,231 2.056 -2.0 0,017
85+000———0+0741—0-+056 o147 0~+0066

10,000 -0,903 -1.181 -1.875 2,077 -3.0 0.015
H+000—06+0926—0-+0468——=0v202— 000 0—r— ——
12,000 -0.,472 -0.,501 -0.935 1.981 -1.0 0.013
13+000——0+07H5—=0-+050—=0-+154 0000 .

14.000 ~0.467 -0.491 -0.919 1,967 -1.0 0.024
15+600——0+080——-6-+050—=0-15% 0-+000

16.000 '00438 -00482 “00849 10?39 -‘100 00014
69+000— ~0+073 =004 0+ 1 43— 0000 —no— .

62,000 0.457 0.290 0.8%90 1.94% 6.0 0,013
705000—0+07/4—0-+ 053 —0-144 0000

63.000 0.573 0,503 1,138 1.986 2.0 0.017

71+000——0+073F— 0+ 044 — 0+ 14— 0 000————————
64,000 0.587 0.58%5 1.219 2.078 1.0 0.023

72+000——0+045—=0+039—=0-+ 05— 0 000— — —— .
65,000 0.672 0.661 1.340 2.022 1.0 0.02
734000 —=05066--—0r037 - =04186- 04000 - m e e
66.000 0.658 0.4696 1.34%9 2.051 -1.0 0.022
744000 ——0+101— 0,078 —0+242 - —— 0,000 ——— ———— -

67.000 0,695 0.726 , 1.371 1.972 -1.0 0.029
25+000—— 0,000 0+000———0+000———0+000—— —-— v ~— -

68.000 0.725 0.712 1,404 1.936 1.0 0.016

F5+000— 0+ 000—0+000—0+000 0600

34,000 -1.349 -1.,503 -2.672 . 1.981 =-2.0 0,050
80+000——0+000— 0,000——0,000—0.,000——
36,000 -1.554 -1.532 -3,044 1.959 1.0 0.075
B4:000——0+000——0+000——0,000——0.0060-——



S+

ORIENTATION 15.0 A
-
POSI. CF .98 CP MOY CFr FIC GF DELTA P

1,000 0.557 0.345 1,119 2,010 7.0 0.029
17+000—0+000—0+000—0+000—0+000————
2,000 0,562 0.458 1.049 1.866 3.0 0.027
184000 0,000 0,000—0+000——0+000 s
3,000 0,458 0,405 0.955 2,085 2.0 0.023

HO—0+-000
37.000 0.603 0.581 1.262 2.0%2 1.0 0.023
47+000——0+0060— O+ 00— OH~+0060— 0+ 000————
38,000 0.678 0.683 1.349 1,989 -1.0 0.024
48+000—0+0060—O-+000—0-006— 0O 000—————
39.000 0.627 0.615 1,240 1.978 1.0 0.023
49+000—0+000——O0+000—— 0+ 00— O+ 00—
76,000 0.659 0.678 1.335 2,025 -1.0 0.017
B84+000—0-+006—0~+0060— O+ 00— O 000 — — — ———
77,000 0.617 0.698 1,188 1.926 -2.0 0.014
85+000———0+000——0-+000——0-+060—06+0600—— ——
10.000 -0.865 -1.149 -1.767 2,043 -3.0 0,017
HA000—0+000—0+000—0+000—0.000——— TR
12,000 -0.4%90 -0.610 -0.,971 1,983 -2.0 0.012
13+000—O0+000—0+006— 0~ 000— 0000
14!000 —00445 -0¢549 -05876 10966 '2!0 00014
15+000—0+000—H-+006— 0 00D —— O+Q00 e e
160000 _00495 -00662 -0.996 1093? —3o0 00005
6206 0——O0-+060— 0+ 000— OB+ 000—0+000—————
62,000 0.583 0.502 1,201 2.062 2.0 0,012
?‘0-“0‘96_—0“'-990_ 4"'00‘0 o'gl;o g'aag -------- .
63,000 0.661 ~ 0,673 1,402 2,121 -1.,0 0.026
71000—0+060—0-000— - 000— 05 000—
64,000 0.733 0.717 1.441 1.966 1.0 0.013
72+ 000—O0+ 00—+ 000—0-000— 0000 ——
65,000 0.718 0.746 1.448 2,016 -1.0 0,013
73+000—0+000—0-+000—— O+ 000 —0-+000
66,000 0.732 0.748 1.466 2,002 -1.0 0.034
74+000—0+000— 0+ 000— O+ 0080— 0000 —-— —n——.
67.000 0.698 0,737 1,445 2,070 -1.,0 0.022
75+000——0+000——0+000——0+000——0+000—
68,000 0.677 0.6%90 1.325 1.955 -1,0 0.016

F5+000—H-+000—0-0060— 0+ 000—0-000——
34,000 =-1.205 -1.299 -2.307 1.215 -1.0 0,059
86-000—O0+000— 0+ 000—0+000—H-+000——— ——
36,000 -1.488 -1.748 -3.030 2,036 -2.0 0.133
86+000—0+000—O0+000—0-+000—0-000————




e e e w ———
S 5 - 5 5

FOSI., CF .98 CP MOY CP PIC GP [DELTA ofF

1.000 0.426 0.307 0.883 2,073 4,0 0.009
17+000—0+000— 0+ 000— 6060 0000

2.000 0.294 0.152 0.604 2,051 10.0 0.022
HB+000——0+000—0-+000— O+ 00— 0060————
3.000 0.260 0.121 0.538 2,069 12.0 0.021
19+ 000—O+000— O+ 000—O+000—0~+060
37.000 0.568 0,508 1,215 2.14 2,0 0.035C
47+000—0+000—0+000—0+000—6+000——
38.000 0.367 0.222 0.734 2.001 740 0,019
48+000—0-+000—0-+00 00— H+000—0-000

392.000 0,385 0.212 0.745 1.932 7.0 0.033
49+0600—0+000— 0+ 0006—0-000—0-000————————
76.000 0,646 0.546 1,285 1.990 2.0 0.048

845000 — 0000 —0+000 0+000 O+000
77.000 0.267 0.245 0.552 2.0664 1.0 0.008
85+000 — 0+000——0+000——6+000——0+000—————————

10,000 -0.571 -0.759 -1.142 2,001 -3.0 0.008
HA000—0-000—0-000— 0+ 000—0-000
12,000 -0.430 -0.,586 -0.840 1,253 =-3.0 0.009
135000 —0+000—0-000—0~+0060—0~+000
14.000 -0.735 -0.870 -1.438 1.957 . -2.0 0.029
154000 -—O+000  ——0:000—0+000 0+000
16.000 -0.473 -0.668 -0.944 1.998 -3.0 0.007

E9060—O0+000—0-+000—— 0+ 0060—O0~+000———————
62,000 0.620 0,525 1.259 2,030 2.0 0.040
70+000— —0+000—0000—0+000 0+000

63.000 0.5%1 0.531 1.205 2.039 2.0 0.018
713000-——H+0600 ———0+000—0-+ 00— O+ 000————— ————

64.000 0.4%92 0.474 0.9%4 2.022 1.0 0.018
723 000—07000——0-000—05000——0,000————————
65.000 0.527 0.436 1,046 1.983 3.0 0.011
73+000—0+000—0-+000 ~0~+000 0+0006

66.000 0.499 0.3%90 0.998 2,000 3.0 0.023

74+000—— 04000 —~0+v000——0~000—— 0,000
67000 0.430 0,339 0.930 2,463 3.0 0.035
25..000——— 05000 ———0+000-———05000—0s000
68,000 0.410 0.276 0.824 2,011 5.0 0.018
354000 0,000 0,000 0,000—0+000——
34,000 -0,564 -0,799 -1.172 2.080 -3.0 0,012
80+000—— 06,000 0,000——6+,000——0+000——
36,000 -1.799 -1.948 -3.531 1.963 =-1.0 0,034
B6+000— 0000 —0+000——0+000—0+000— ——



B s

ORIENTATION 0.180000E+03 A

3+ 3 5 5 55 i

POSI. CP .98 CFP MOY CFP FIC GF DELTA Dp

1.000 =0.567 ~0.472 -1,120 1.976 3.0 0,016
17+000——0-+000—H0-+000—0+000—0-000
- 2,000 =0.509 -0.421 -1,018 2.000 3.0 0.046
1-8+60600—0+000—0-+066—O+ 00— 00—
- 3.000 -0.506 0,413 -1.079 2,132 3.0 0.027
19.+.000—0-+ 00— 0O+ 00— 0+000—O0+000———
37.000 -0.573 =0.527 -1.088 1.901 1.0 0.020
47000 — 0000 ——0-+00—O-+000—O-000—
38.000 -0.555 -0.4%92 -1.084 1.953 2.0 0.034

484 000—— 04000—0.000—0-066———0,000- -~
392.000 -0.462 -0.,448 -0.923 1.998 1.0 0.018

495000—0+006—0+000——0+000—0O+000—

76.000 =0.542 -0,531 -1.076 1.986 1,0 0,023
B84+000——0~+000—— 0+ 0060—0-+000— 0+ 000———————
77.000 -0.422 =0.509 -0.854 2,023 -2.0 0.014
B8E+000—0-+000—0-+0060— O+ 000— O+ 000———
10.000 -0.489 -0.535 -1.023 2,091 -1.0 0.031
+H000—0+000—0+000—-0,000 0+000

12,000 ~1.147 -1.,448 ~2.,318 2,020 -3.0 0,035

13+ 000— 0+ 000— 0000 0,000 —- 0,000 o
140000 -1;059 -10473 “2&239 20114 "'300 00018
15+000—0+0060— 0+ 000——0+000— 0+ 000————
16.000 -1.674 -1.,602 -3.331 1.989 1.0 0,046

69+000—0+000—0-000—0000—0-000

62,000 -0.624 -0.555 -1.258 2,016 2.0 0.034
704000 —6+606— 0,060 0000~ —6+000

63.000 -0.,588 -0,526 -1,173 1,996 2.0 0.029
74+000——0+000——0+000——0+000——0+0060—
64,000 -0.569 -0,506 -1.178 2,073 2,0 0,040

72+000—0+000——0+000— 0+000—0,000—
65,000 -0.482 -0.,492 -1.004 2,081 -1.0 0.008

FE~+000—0~+000—ODO0O0—0+000——0O0-+000—

66,000 -0,526 -0,482 -1.046 1.987 1.0 0.014
744000 —0-+000—0+0060—0+000—H+ 00— ——————
67.000 ~0.,485 ~0.475 -1.,038 2,139 1.0 0.047

o 000— 0 00— 0-+000—0-000——0-000— ———————
680000 "0;430 —00433 -00975 2,029 —100 0.012
35000 ——0-000——0+0060—— 0000 — 0000 — — — - —
34,000 -0.,466 -0.485 -0.,905 1.944 -1.0 0.017
80+000—00060—0+000—0-+000— 06+ 000— — ———
36.000 -0.,444 -0.503 -0.,885 1.993 =-2.0 0.012
86+006—O+0060——0-+000—0-+0 00— O+ 00—




4+ 3+ 3t 5+ ¢+ 5 5 5 & F 5 5 i

ORIENTATION 0.195000E+03 A

T N S N S S S S S N S e s e e R R e

POSI. CP .98 GCF MOY GP PIC GF DELTA P
1,000 -0.,535 =-0.517 ~-1.085 2,028 1.0 0,030
17000 —0+000——0+000———0+000———0+000————————————
2,000 =-0,571 -0.,463 -1.126 1,973 3.0 0.057
A8 000 B BO0 e B DO OO OO i
3,000 -0.591 -0.447 -1,220 2,064 4.0 0,025

370000 -00506 -00582 ‘00974 1{923 “2;0 0.012
47+ 000—0+000——0+000——0O+0066—O+ 00—

38.000 =-0.495 =-0.561 =-0.982 1,982 =-2.0 0.024
48,000 ———0+000——0+000 0-+000 0+000

39,000 -0.473 -0,530 -0,925 1,957 -2.0 0,032
49::000—— 0,000 0+0080—0+000-0 000
76,000 -0.562 -0.646 -1.066 1,898 =-2.0 0,012
84 000——0+000——0v000———0+v000——0+000——
77.000 ~-0.407 -0.582 -0.833 2,048 =-4.0 0,008
85+000——0+000——0+000—— 0+000—0+000———
10,000 =0.777 =-0.768 -1,522 1,959 1.0 0,045
$3 v 0000000 -——0v 000Dy 000 ———0rOD— i
12,000 -1.022 -1,427 -2,013 1,970 . =3.,0 0.019
13+000——0+000—— 0,000 0,000 0,000

14,000 -0.920 -1.,229 -1.839 1,998 =-3.0 0.013
15+000—0+000——0+000——0+000—— 0,000
16,000 -1.833 -2,038 -3,781 2,062 =-2.0 0.081

69+000——0+000——0+000—0+000——0+000———————
62,000 =-0.473 -0.,630 -0.961 2,033 -3.0 0.013
70+000——0+000——0+000—0+000——0+000——

63.000 —0t526 “00607 -1.059 20013 -2.0 0.021
715000— 0000 0+000—0+060—0+06060

64.000 -0.4%93 -0.604 ~1.002 2,035 -2.0 0.006
72+000——0+000—0-+000—0-+000—— 0+ 000———
65.000 -0.621 -0.602 -10229 1.980 100 0.090
73+000 ——0+000——0-+000—— O+ 00— O+ 000 —————-
66.000 -0.518 -0.581 -1.064 2.055 -2.0 0,036

74+000——0+000——0+000——0+080——0-000—
67,000 -0.479 -0.587 -0.957 1.998 -2.0 0.010
765000 - B5000——0+000——0-r 0008 e

68.000 -0.521 -0.585 -1.008 1.934 -2.0 0.014
35000 — 0,000 —0.,000—— D O00—— [ 000 ——
34.000 -0.420 -0.531 ~0.851 2,027 -3.0 0.013

80+0060—— 0+ 00 0—0 000 — 0000 ——0 000
364000 -0.460 -0.,606 -0,939 2,044 -3.0 0.008
86+000— 0+ 000—O+000——0-+ 00— O+ 00— ———



Coefficients de pression Cq et Cp

mesurés sur la forme 4

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts
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Tabelle 4.6.8

h:b:1=047:2 :1

Toiture a 30°

COEFFICIENTS DE PRESSION

COEFFICIENTS

DE FORCE
qu C*qe G _CZ ¢
surface de
surface 3 -
surface d'application localisée référence
surface exposée
au_vent
| o A B C D E F G H m n 0 bxh Vil 1xb
0°10,43|-032|-0,2%(-0,27 0.28| 0,28 |-0,53|-0,53|-0,62| -0.4%
15¢ 0,27 |#0,20(-0,55 |-0,53(-0,93|-0,61
457 10,29 |-033| 0,2 0,32 |20,20|-0,15 [-019|-0,52|-086|-0,93
90”1-0,20|-0,20| 0,52 [-0,22 [-0,45|-0,16|-0,45|-0,18|-0,22| ~ 1,10
180°
- Coefficient o _
qu = -89 de frottementct ¢
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COEFFICIENTS DE PRESSION

COEFFICIENTS

Tabelle 4.6.8
h:b:1=047:2:1

Toiture a 30°

DE FORCE
Cpe C])e C] CZ c3
- surface de_
surface d'application Jocalisée référence =
surface exposée
au_vent
® A B C D E F G H m n 0 bxh ik Txb
010,58 |- 0,88/|-0,44 [-0,44| 0,11 | O, 11 ~-4L,00|-1,10 | ~1,12|~1,12 0,91|-0,08 1,25
2 0,10 [ 20,19-1,08-1,00(-1,09|- 1,08 1,2¢|0,3%|0.35
171033 1-083 1 0,10 |0,5% (2010|-0,20- 1,13 |-0,96|-0,84[-1,28|  [0,65]0,65 1,01
07 [-022|-0221 0,45 0.4} |-0,68|-031 |-0.68(-0.31 [-0,281-1,42|  |0,08| 0,57 1,24
180°
E = = 1,42 Coefficient

de frottement t=0
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Numérotation des prises de pression

MODELE N° 4




=+ 5

ORIENTATION 0.0

3+ P+ FF P+ E R R
FOSI. CF .98 CP MOY CF FPIC GF DELTA ng
1+=000— 1+ 2064— 3F+304—3+524 29246 =2.0 0.005
2.000 0,421 0.349 1.272 3.023 3.0 0.017
3,000 -0.,387 -0.441 -1.091 2.821 -2,0 0.014
—4v000-——0+300—0+710—0.962 3206 =460 0.005
7.000 -0.950 -1.472 -2.962 3.117 -4.0 0.036
?.000 -0.410 -0.876 -1.336 3.259 -6.0 0.009
10.000 -0.176 -0.,1356 -0.612 3.478 2.0 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 -5.0 0.013
13.000 0,244 0.063 0,773 3.161 2%9.0 0.012
15.000 0.285 0.149 0.849 2,978 10.0 0.011
14,000 -0.511 -0.9260 -1.773 3.472 -5.0 0.010
16o0°° -0.553 -1.,036 -1.,638 2.960 -5.0 0.011
18.000 -0.2364 -0.133 -0.750 2.182 8.0 0.010
12,000 0,303 0.0356 0.961 3.171 44,0 0,015

200000 -00616 '14122 '10981 30217 “5&0 0.000



CE oSS SSE==SSSSSSS==SESSSSSSSSS=SS======

ORIENTATION 15.0

0.013

FOSI. CP .78 CF MOY GF FIC GF DELTA il
4+000—1+158—3IF+18+— 338 — 2921 =7+ 0 - -0 004
2,000 0.395 0.334 1.166 2.959 2.0 0.013
3.000 -0.,4%92 -0.769 -1.,4%90 3.030 -4.0 0.013
Q00— 0,277 0,586 - 0+841 — 3,039 640 06 00F—-
7.000 -0|367 -10640 -LOBSO 30288 “500 00015
?.000 ~0.415 -0.778 -1.281 3.085 -5.0 0.006
10.000 -0.242 -0.321 -0.733 3.025 -3.0 0.008
110000 -00540 -00961 -1t641 30040 "5»0 00023
12,000 -0.578 -0.991 =1+713 2.9262 -5.0 0.026
13.000 -0.,151 -0.109 ~0.470 3.121 4,0 0.005
15.000 0,234 0.081 0.715 3.006 19.0 0.009
14.000 -0.4468 -0.%2460 -1.561 3.339 =6.0 0,008
1&0000 -00524 “10006 -1.6%97 30239 “5'0 00021
18.000 -0.302 -0,303 -0.998 3.301 -1.0 0.009
19.000 -0.216 -0.010 -0.6%97 3.233 0.197000E+03
20,000 -0.833 -1.087 -2.327 2.793 -3.0 0.000



-+ 3+ + + + + &+ F 5 & F & & & 5+ 55

FOSI. CF .78 CF MOY CF FIC GF  DELTA DF
; 000 1 0727 - SR -1- 3401 I 157 Py B o Q-+ 003 ——
2.000° 0.221 0.105 0.6350 2.942 11.0 0.010
3.000 -0,269 -0.481 -0.834 3.098 -5.0 0.005
4+000—— O+ 284—— 0+ 62+— 0+ B+ — 2+ 854 —~b v O— O+ 0 03—
70000 -0.,331 -0.65% -0.992 2.998 -5.0 0.005
?.000 -0.314 -0.617 -1.132 3+609 -9.0 0.012
10.000 -0.185 -0.374 -0.619 3.350 -46.0 0.004
11.000 -0.424 ~0.766 -1.273 3.001 =-5.0 0.019
12,000 -0.,48%5 -0,851 -1.,419 2.923 -5.0 0.011
13.000 -0.1461 -0.248 -0.504 3.132 -4.,0 0.005
15.000 -0.135 -0.144 -0.449 3.325 -1.0 0.006
140000 -00544 '1.061 _1t734 30185 '5&0 00012
16,000 -0.443 -0.806 -1.353 3.056 -5.0 0.006
18.000 -0.201 -0.211 ~0.646 3.211 -1.0 0.014
19.000 -0.240 -0.215 -0.7%4 3.304 2.0 0.019

20.000 -0.,731 -0.937 -2.314 3.166 =3.0 0.000



e T rrr

FOSI. CFP .93 CF MOY CP FIC GF DELTA il

20000 -0o213 ”0»28? '0&646 30038 “300 00004
3.000 -0.,250 -0.471 -0.725 2.899 -5.0 0.007
4+000—0-+294— 0+ 76— 0938 —IF+1F0—F+0-—0+ 008
7.000 -0.,239 -0.517 =0.765 3,202 =640 0,003
2.000 -0.236 -0.441 ~0.679 2.880 ~-5.0 0.005
10.000 -0.197 -0.395 -0.622 3+152 =640 0.004
11.000 -0.194 -0.382 -0.6%6 3.287 -53.0 0.005
120000 —0.1?5 —0o337 “0.524 30000 -500 00005
13,000 -0.1%90 -0.347 -0.541 2.841 -5.0 0.002
15.000 -0.,16% 0,267 -0.,5931 3.153 -4.0 0.006
14.000 -0.,149 -0.274 -0.453 3.048 -5.0 0.003
16,000 -0.189% -0.3%4 ~-0.,604 3.194 -6.0 0.002
180000 -0.139 _01184 —0;401 20886 '3-0 0»002
19.000 -0.215 -0.,281 ~0.,9%93 2.738 -3.0 0.005

20,000 -0.157 -0.278 -0.54% 3,459 ~=5.0 0.000



R S S S S S S S S ES S ESCSEEEEEEEEEEEEEEE

FOSI. CF .78 CFr MOY Cr FIC GF DELTA IF
00— O+ 44— 3+ 01 F— 3 17— FI5E—F 00004
2.000 -0.283 -0.324 -0.828 2.931 -2.0 0.007
3.000 -0.336 -0.616 -0.980 2:.914 -5.0 0.007
4000 0,281  0.736 — O+ F+255—=F+ 00— 0002
7.000 -0.330 -0.,633 -1.032 3,131 -5.0 0.007
2.000 -0.325 -0.631 ~0.963 2,967 =-5.0 0.011
10.000 -0.435 -0.730 -1.212 2,789 -=5.0 0.011
11,000 -0.204 -0,332 -0.5%99 2.940 -4.0 0.005
12,000 -0.166 =-0.221 -0.307 3.052 -3.0 0.005
13.000 -0.433 -0.813 -1.294 2.989 -5.0 0.010
15.000 -0.,608 -1.044 -1.877 3,088 -5.0 0.014
14!000 -0.107 -0,0%91 -0.,332 3.115 2.0 0.004
16.000 -0.,309 =0.548 -0.922 2.986 -5.0 0.011
18.000 -0.289 -0.474 -0.915 3+172 -35.0 0.013
190000 ‘0.855 _00843 _an486 20907 100 0&024
20.000 =0.296 -0.,226 -0.861 2,905 4.0 0.000



—4 2+ -+ 3+ 3 & F F 5 % F-L-F 44 b5 - -

ORIENTATION 0,165000E+03

-+ 3+ -+ 5 - 5 5

FOSI. CFr .98 CF MOY CP FIC GF DELTA oP

1.000 1.006 3.011 34145 3.125 =-7.0 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.,88%9 -3.0 0,017
6.000 0.329 0.732 0.964 2:.233 =6.0 0.004
7.000 -0.314 -0.,686 -1,053 3.34% -6.0 0,006
?.000 -0.,9231 -1.447 ~-2.671 2.870 -4.0 0.040
10.000 -0.527 -0.881 -1.349% 2,240 -5.,0 0,008
11.000 -0.219 -0.233 -0.642 3.024 -1.0 0.007
121000 -00132 _00040 _0i443 3.368 23.0 00006
13.000 -0.479 -0.8%51 ~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 0.4684 3.092 12,0 0.014
16.000 ~0.467 -0.715 -1.515 3.246 -4.0 0.021
18.000 -0.,4%98 -0,733 -1.577 3.165 -4.,0 0,024
19.000 -0.5%94 -1.007 -1.882 3.168 -5.0 0.015

200000 -00135 “00028 -005ﬁ7 3.070 EBOO 03000
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e r T

FOSI. CF .98 CF MOY CF FIC GF DELTA jU

00—+ 694— 3+ 02— 31 Fb—2+F 03 —F+0-——0-+003
2.000 -0.495 -0.744 -1.450 2,931 -4,0 0.008
3,000 -0.48%9 -0.884 -1.587 3!248 -9.0 0.015
E7000—0+362—O0+859 1082 — 2+ 99 F— 60— 0004
7.000 -0+327 -0.,692 -1.048 3.206 -6.0 0.008
?.000 -0.840 -1.291 -2.383 2.837 -4.0 0.024
10.000 -0.462 -0.864 -1.453 30146 -5.0 0.010
11,000 -0.165% -0.059 -0.546 3.285 19.0 0.008
12.000 0,301 0.081 0.872 2.897 27.0 0.012
13.000 -0.441 _00889 ‘1»461 30169 3.0 0&013
15.000 -0.478 -0.8%94 -1.,433 2.996 -5.0 0.013
14.000 0.263 0.134 0.820 3.113 10.0 0.014
16,000 -0.373 -0.508 -1.147 3,073 =-3.0 0.008
18.000 -0.339 -0.,857 -1.152 3,208 -3:+0 0.007
12.000 -0.528 ~-0.%8% -1.831 3.401 -5.0 0.014

20.000 0.461 0.020 1.449 3.141 0.224000E+03 0,000



= —— e e e G
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FOSI. CF +98 CF MOY CF FIC GF DELTA np
1+000—— 11353+ 03I 2 B 0 —— 000
2.000 -0.9518 -0.830 -1.5%91 3.074 -4.0 0.028
3.000 -0.494 -1.066 -1.630 3:.301 =6.,0 0.012
40000441t O PG ———te 24T B OBy O 0040
70000 -0.341 -0.,716 -10035 30039 "600 00007
?.000 =0.615 =0.6%93 -1.768 2,873 -2.0 0.023
10.000 -0.441 -0.953 -1.5%6 3.619 =-6.0 0.012
11,000 0.274 0.168 0.964 3.921 7:0 0.019
12,000 0,310 0.170 0.8%95 2.884 7.0 0.015
13.000 -0.4%96 -0.,9270 -1.982 3.18¢9 -5.0 0.007
15.000 -0.570 -0.972 -1.791 3.140 -5.0 0.018
14,000 0.225 0.087 0.675 3.002 1640 0.012
16,000 -0.,282 -0.,179 -0.832 2.935 6.0 0.013
18.000 -0.,444% -0.730 -1.330 2.982 -4.0 0.013
19.000 -0.623 -1.043 -1.962 3,146 -5.0 0.022

200000 _00245 ‘00005 -00727 2.968 00446000E+03 00000
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FOSI. CP .98 CF MOY CF PIC GF DELTA DP
15600 0,997 33069 — 3,209 34220  —7.0- - 0,004
2.000 -0.402 =-0.305 -1.234 3.070 -3.,0 0.013
3.000 -0.435 -1.002 -1.585 3.643 -46.0 0.010
4+ 000-—G+54 88— 1+ 23 b6——— 1+ F 92— I+ 2P b+ 00— O+ 014
7.000 -0.239 -0.507 -0.7%1 3.307 -6.0 0.002
?.000 0.407 0.481 1.289 3.168 -2.,0 0.018

10.000 -0.8%98 -1.,454 -2.841 3,165 -4.0 0.031

11.000 -0.330 0.002 ~0.999 3.028 -0.135900E+04

12,000 -0.116 -0,052 -0.,357 3.085 13.0 0,005
13.000 ~0.749 -1.381 -2.3646 3,157 -5.0 0.022

15.000 -0.663 -0.860 -1.875 2.828 -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

1?1000 *0!623 _0o732 '10844 20962 -2.0 00021

20,000 =0.27¢9 -0.240 -0.822 2.943 2.0 0.000

0.018
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ORIENTATION 0.270000E+03

e e e e e e s e e e e e e e e S S
44—+ & 5 5 4 5 & 1 5

FOSI. CF .98 CF MOY CF FIC GF DELTA np

00— 1045 — 3+ 056— 3F+175— 3038 —F+ 06— 0003
2.000 -0.235 _00464 "00739 3&351 “5&0 00011
3.000 -0.666 -1.317 -2,130 3,199 -5.0 0.011
IY.Y: ¥ SHE S+ & BT 1 - S— W 1% SEN JCY,%- B S . S— .t
7.+000 0:.273 0.045 0.904 3.307 51.0 0.012
?.000 =0.247 -0.365 -0.7095 2.859 -4.0 00005
10.000 -1.,0%90 ~-1.418 -3.044 2.793 -3.0 0.020
11.000 -00829 -1.241 -4r679 30230 ‘400 00020
12,000 ~-0.691 -1.015 -2.026 2,932 -4.0 0.013
13.000 -0.563 -0.973 -1.945 3.454 -5.0 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
12.000 -0.190 -0.345 -0.597 3.137 -5.0 0.005

20.000 ~0+ 295 -0.341 -0.810 3.180 -3.0 0.000



ORIENTATION 0.,315000E+03

-

FOSI. CFr .98 CF MOY CF PIC GF DELTA oeP

1 000— 30463~ 34172 BB B2 2 D e (05008
2.000 -0.142 -0.066 -0.434 3.068 12.0 0.006
3.000 0.440 0.354 1.270 2.883 3.0 0.021
00— 45F 0061+ 34— 307 F—— 6600008
7.000 0.373 0.364 1.13%9 3.056 1.0 0.022
90000 '00342 "00636 "1 0025 2.995 -500 00006
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 2,880 -4.0 0.019
13,000 0.317 0.001 1.012 3.191 0.,245700E+04
15.000 -0.127 -0.089 -0.408 3.220 9:+0 0,005
14,000 -0.+7951 -1.014 -2.146 2.857 -3.0 0.017
156,000 -0.989 -1.532 -3.125 3.1539 =-4.0 0.014
18.000 0.319 0,309 0.993 3.114 1.0 0.012
1?2.000 -0,270 -0,034 -0.847 3.142 40.0 0,029
20.000 -Q0.4673 -0.771 -2.262 3.363 -2.0 0.000

0,155
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ORIENTATION 0.345000E+03

it -3¢ 3 -1+ F -+ & 31 1 &

FOSI. CF .98 CF MOY CP PIC GPF DELTA np
00— —A+144-— 322034403+ 00— A+ 0— O~ 003
2.000 0,357 0.238 1.0%90 3.055 5.0 0.017
3.000 -0.,219% -0.136 -0.678 3.095 7.0 0.005
G — 0+ E5H 14 B AW 0920 24228 =4.0 0,007
7.000 -0.677 —00738 -20124 3.138 -1.0 0.040
9&000 -0.,450 "'01-903 "'1 0341 20982 “‘600 0,005
10.000 0.217 0.066 0.683 3.140 24.0 0.014
11.000 -0.503 -1.07¢& -1.,863 3.092 -9.0 0.020
12.000 -0.,999 _10077 "1&835 3'065 “500 01010
13,000 0.259 0.102 0.792 3.055 16.0 0.012
15.000 0.277 0.105 0.803 2:.901 17.0 0.026
14.000 -0.498 -1.0466 =1+715 3.448 -6t0 0.012
16.000 -0.,608 -1.075 -1.729 2.842 -5.0 0.015

18.000 0.248 0.136 0.741 2.989 9.0 0.010
12,000 0,343 0.057 0.953 2,783 351.0 0.015
20,000 -0.635 -1.147 -1.916 3,015 =5.0 0.000



Coefficients de pression Cq et Cp

mesurés sur la forme 5

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS DE PRESSION

COEFFICIENTS

m’r%‘ &
2 NS
g
L/ €
Z
A
Q" o°
F
D
Tabelle 4.6.7

h:b:l=16:2:1
Toiture a 10°

DE FORCE
qu C*qe C] C2 C3
HEPEE surface de_
surface d'application Toeaifebe référence =
€ surface exposée
au vent
® A B C D E F G H m n o [bxh [, .| Txb
0%10,53|-0,40(-0,86|-086|- 1,08 |-1,08 |-0:48 |- 0,48 (-1,24 |-0,83|-0 90
]50 0156 ‘0.%‘-0;16 '0.1'3 *|;05 '0196‘0,41 ‘0,55 —',20 -Oﬂ’l "0[84
7[0.36 -0,51| 0,331-053-0,4 |-0.65|-0,68 |-0,4I [-1,23 |-1,08|0,56
90" -053-0,53 0,6%[-0,23|-0,9%|-0,19|-0,97 |-019 -062|-1V¥ | 049
180°
c o= . Coefficient .
cqe 1,80 de frottementct 0




COEFFICIENTS DE PRESSION COEFFICIENTS

DE FORCE
Cpe C?)e Cl C2 C3
surface surface de_
surface d'application Toea){Eka référence =
surface exposée
au vent
© A B C D E F G H m n 0 bxh Tich Ixb
[1E| G 0v " 2 p )
?"; Ag N 0,5%|-0,4%|-0,39|-0,99|-1,68 |- 1,68 |- 0,6 % |-0,63|-1,82] -0, 95 -0,91(0,94/002 (2,12
Fl H
| l 15710491-055 |-074-0,90|- 1,11 |-1,29 | 0,13|- 0,%2|-1,65 [-0.38-1.11 [ 1,00 |-0,08!1,9¢
45° 2 ’ _
028|-0,82| 0,24 0.811- 0,60 |- 0,85-1,09 |-0,64|- 1166 |-1,62 (0,13 |0,99 (0,7 [1,98
90" [-0,99|-0,59'| 0,69 |-0,36|-1,35 -0,24|-1,35/- 0,25/-0,%2|-1,36| 0,35 0,00 | 0,80| |, |'¥
180°
Tabelle 4.6.7
c o= o Coefficient "
h:b:l=16:2:1 pe 2:33 fie frottenent "t

Toiture a 10°



e I A 1% °

1L}

Y
B
e
s
a2

v
#0,

e

22
.
2

e
<LJ5 P

BT
T T I e | [ : :
P dE: s |& "- 5o .
- " ;:
. . | =
v % (L v I ]-
R a2
&
I
MODELE N°5

Numeérotation des prises de pression

[



1.000
10,000
2,000
11,000
J3.000
12.000
17,000
13,000
6,000
14,000
15000
15,000
47,4000
16,000
48,000
52,000
42.000
HBI2.000

J4.000
544000
354000
36,000
26000
40,000
27,000
41,000
ZR.000
42,000
22.000
43,000
30,000
44,000
314000
4%.000
32.000
46,000
97.000
39.000
58,000
60,000

-0.833

0,724
-0 t681

0.491
=0,490
-0.8%8
-1.084
-{1.840
-0.,44%5
-0.806
=1.077
-0.240
-0.540
~0.,926
-0.,325

1,362
-~0.400
-1,074
~0.272
~0.+436
-1.,189%

0.629
0,767

0.656
-0.,841

0,661
_O| 782

0.698
-0.854

0,705
-0.B46

0.707 -

-0.%907

0.721
-0.917
-1,236
-0,401
14797
-0.304

'00533
"2 + 534
-0.605

GF

2,698
2,698
24317
2,317
2,662
DAk
2,419
2,419
2,578
2,578
2,570
2,570
2,422
2,422
2,326
2.326
2,409
2,409

= -
Eodﬁm

2,526
2.661
2,661
2.483
2.483
2.635
2,635
2.721
2.721
2.665
2.665
2.412
2.412
2,506
2,506
2.483
2.483
2.872
2.572
2.662

24662

LELTA

'100
-2.0
3.0
1.0
2.0
"3!0
_100
_3i0
-2.0
-23.0
=2.,0
"400
—2.0
—200
=3
_3i0
-6.0
_21-0
_310
_400
-3.0
-4,0
1.0
-3.0
"'1&0
—¢‘0
"'1&0
"300
"'1&0
-2.:0
1.0
‘200
1.0
-2.0
1.0
-1.0
-4.,0
-4,0
“300
-2.0

nF

0.036
0.042
0.0246
0.026
0,023
0,029
0,044
0.029
0.058
0.014
OL.025
0,011
0.0364
0.017
0,024
0.014
0.001
0.012
0.03%5
0.0035
0.020
0,023
0.012
0.024
0.018
0.045
0.012
0.040
0.051
0,032
0.024
0.031
0.034
0,048
0.042
0,086
0.0350
0.015
0.082
0.017



FOSI. CF .78 CF MOY GF PIE GF DELTHA ItF
1+ Q00 C.&03 0587 LeR&S 1.4 L
10.000 -0.738 - 0.871 -1,83% -2.:0 0.01%
2,000 0.5920 0.45% 1.342 Ll 0,030
11.000 -0.,493 -0.212 ~1:787 el 5 0.02
.3.,000 0.450 0.314 1,043 S0 D.,0149
2,000 -0.548 =0«719 =1¢297 = 0019
17.000 -0,538 -0.826 -1.377 =4 B i0] &

13.000 -0.958 -1.285 -2.451

15,000 -0 629 -0.8%98 -1.573 =3.0

14.000 -0.450 0,430 -1.125 =3 (¥

19,000 -0,5983 -0.,708 -1.58% -4 0
15,000 ~0.9243 -1.514 -2.57 I et
47,000 -0.725 -0.884 -1.813 =240 D021
164,000 ~0.454 -0.837 -1,742 =20 0.070
QH.GOQ -0.,368 -0.818 -1,508 i -4.,0 a.011
0060 -0.284 -0.,428 -0.753 2,685 -4.0 0,008
,.000 1,224 2.22¢8 2.307 247203 =7.0 D.004
52,000 -0.383 -0.,518 ~-1.035 2,701 -3.0 0.012
34,000 -0.,880 -1.227 -2.157 2.450 -3.0 0,044
34.000 -0.3%90 -0,498 -0.%57 2,450 -3.,90 D, 01&
EH. 000 -0.,402 -0.619 -1,010 PRI o . RS QL0005
6,000 =1+157 -1.664 -2,909 2:815 -4.0 T, 02%
26 . 0G0 0.450 0.44% 1,417 2.489 1.9 O.014
40000 ~0.,946 ~0.767 -1.360 2.489 -3.,0 0,026
27.000 0.736 0.+641 1.710 24324 2.0 0.040
41,000 -0,3%90 -0.789 -1:372 24224 =340 G.014
28,000 0604 0+644 1.570 2+9%3 -1.0 OeGLO
42,000 -0,5635 ~0.792 -1.,464 2.8593 -3.0 G022
22000 0.820 0,500 1.476 2.381 1.0 0.027
42.000 ~0.,6357 -0,8095 -1.564 2,381 = 0,023
3C.000 0.582 0.4608 1,603 2:7535 =10 G.02a
44,000 -0,533 -0.829 -1.448 2+700  -4.0 0.010
314000 D.647 0.543 1.600 2,473 2.0 0L.028
24 000 -0 638 -0.874 -1.,627 2.473% -Z.0 0,048
22000 0.978 0,325 1,480 249559 1.0 0.014
446,000 ~04+650 -0.893 -1.6464 2+88% -3.0 O3.,0364
G97.000 -1.078 1,626 -2.776 2:5786 -4.,0 0,024
97.+000 -0.424 -0.620 -1,092 2,576 -4.,0 0,020
98,000 -1.564 -2,052 -3.811 2,437 -3.0 0,043

60,000 -0.727 -0.764 -1.771 2.437 -1.0 0.029



FOSTI. CF .98 CP MOY P FIE GF DELTA e
1.000 0.313 0.255 777 2.484 3.0 0.008
10,000 =0.521 -0.728 -1.293 2.484 -3.0 ¢.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 -0.5640 -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
12.000 ~0.556 -0.938 -1.379 2,479 -5.0 0.017
15.000 -0.778 -1.084 -1.9228 2,479 -=-3.0 0.024
47.000 -0.481 -0.692 -1.153 2,402 -4.0 0,020
14.000 -0.424 -0.639 -1.018 2,402 -4.0 0.016
48,000 -0.397 -0.630 -0.748 2.386 -4.0 0.00%
92.000 -0.379 -0.644 -0.905 2,386 -5.0 0.008
49,000 1.331 3.212 3,285 2.4467 -6.0 0.002
G52.000 -0.4469 -0.62 -1.,158 2,447 -3.0 0.016
34,000 -0.578 -0.773 -1.433 2,478 -3.0 0.035
54.000 -0.448 -0.4%99 -1.110 2.478 -4.0 0.032
35,000 -0.370 -0.624 -0.8%99 2.429 =5.0 0.013
26,000 -0.841 =151483 -2.043 2,429 -3.0 0.023
26,000 0.371 0,263 0.924 2.4%91 S.+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 24424 6.0 0.01¢%
41,000 -0.4467 0,695 -1.131 2.424 -4.,0 G.012
28,000 0.3%4 0.260 1,022 2.096 6.0 0.015
42,000 -0.448 -0.713 -1.164 2,996 -4.0 0.016
29.000 0.435 0.230 1.115 2.563 ?.0 0.0690
43,000 -0.451 -0.744 -1.1%4 20863 -4.0 0,009
30.000 0,293 0.192 0.812 2.773 6.0 0.026
44,000 -0.43¢6 -0.780 -1.,209 2,773 =5.0 0.014
31.000 0.301 0.1564 0.7%91 2.624 ¢.0 0.020
45.000 -0.474 -0.751 -1.244 2.624 -4.0 0.010
32,000 0.2%0 0.134 0.757 2.4608 12.0 0.022
46,000 0,492 -0.824 -1.284 2,408 -5.0 0.012
57.000 -0.814 -1.140 -1.981 2.434 -3.0 0.020
992,000 -0.,428 -0.717 -1.042 2.434 -5.0 0.008
G8.000 -0.974 -0.807 -2.418 2,483 3.0 0.03%
60,000 -0,490 -0.691 14216 2.483 -3.0 0.015



FOSI. CF .28 CF MOY CF FIC GF  DELTA ne
1.000 -0.435 -0.2964 -1,13% 2.502 2.0 0.013
16.C00 -0:199 -0.,25 ~0.A%7 2+002 ~3.0 0.004
2,000 ~0.307 -0.232 -0.733 2,290 3.0 0.018
11.000 -0.,218 =0.270 -0.,320 2:.390 -2, 0.013
3.000 -0.,281 -0.,279 -0.,6%93 2,448 1.0 0.018
12,000 -0.181 -0.242 -0.443 2.448 -3.0 0.004
"17.000 -0.255 -0.362 -0.,618 2,425 -3.0 0.00%
13.000 -0,185 -0,228 -0.448 2.425 -=2.0 0.012
18,000 -0.228 0,362 -0.,557 2,044 -4.0 0,008
14,000 0,22 -0,094 0,558 24444  15.0 Q4015
19.000 ~0.247 -0.,374 -0,615 2.487 -4,0 0.008
15,000 -0.231 -0.201 -0.875 2487 2+0 0.008
47,000 -0,218 -0.,359 -0.526 2.413 ~-4.,0 0.003
146,000 -0.187 -0.312 -0.451 2+.413  -5.0 0.006
48,000 -0,212 ~0,330 -0.,503 2,376 -4.0 0.005
92.000 0 LV il € ~0.320 -0.740 2.376 =1.0 0.020
49,000 1,252 3.123 3.187 2.945 -6.0 0,002
53.000 -0.326 ~0.2468 -0.,830 2.54%5 3.0 0,019
34.000 -0,208 -0.280 -0.47% 2,292 -3.0 0.008
54.000 -0.526 -0.394 -1,209 2,299 4,0 0.017
35,000 -0.244 -0.218 -0.619 2.52¢8 2.0 0.010
34,000 -0.308 -0,253 -0,783 2,538 3.0 0,012
26,000 -~0.526 -0.4%51 ~1:364 2,892 2.0 0.025
40,000 -0.,2&5 -0.385 -0.688 2,592 -4.0 0.016
27.000 -0.51¢% -0.384 ~1.1649 2,253 4,0 0,019
41,000 -0.,292 -0.374 -0.437 2.283 -3.0 0.009
28;000 —00431 _00354 _15083 P I | 300 00031
42,000 -0.247 0,349 ~0.420 2.811 -4.0 0.010
29,000 -0.411 -0.331 -1,083 2,637 3.0 0.025
43.000 ~0,248 =0,372 ~0.655 2,637 -4.0 0.013
30,000 -0.377 -0.28B5 -1,0135 2.6%91 4.0 0.027
44,000 -0,216 -0.359% -0.5982 2.4%21 -4.0 0.00%
31.000 _0§370 _0i268 _00896 20424 400 0|008
45,000 -0,243 -0.356 ~0,388 2.424 -4.,0 0.010
32,000 -0.,319 ~0,244 -0.,809 2.539 4,0 0,016
446,000 —0.226 -0,351 04,975 2.839 -4.0 0.005
97.000 -0.21%5 ~0.230 -0.,55%3 2,976 -1.0 0.006
?.000 -0.242 -0.241 -0.,622 2.976& 1.0 0.010
28.000 -0.235 -0.270 -0.,580 2.465 -2.0 0.030
&0.000 -0.265 -0,33% ~0.654 2.465 ~3+0 0.012



FOSTI. CF .98 CF MOy CF FIC GF DELTH Dy
1.900 -0.499 -0.75% -1.1%8& 2.400 -4.0 0.007
10.000 -0.,483 -0.6467 e T 2,400 -Z.0 0.014
2,000 -G.448 04614 -1.0354 Eeday TET 3«12
11.000 -0.595 -0.759 -1.,403 24306 —daf G011
J2.000 -~0.484 -0.751 -1.,158 2,381 4.0 f.012
12.000 -0.689 ~0.8456 -1,641 2,381 ~2.0 Q. 081
17.000 ~0.50%9 -0.454 -1.314 239B% =38 R B
13.000 -0.,423 ~0.654 -1.0%1 2,983 -4.0 0.02&
18.000 -0.443 -0.717 -1.078 2.432 -4.0 0,007
14.000 ~0.766 -1.056 -1.864 2.432 -3.,0 0.021
17.000 -0.4%3 -0.787 =-1.297 Za61% =aL0 0.013
153.000 -0.353 -0.,634 -0.%24 2:6192 -5.0 0.005
47.000 -0.450 -0.708 -1.,097 2,439 -4.0 0.010
16.000 -0.577 -0.793 -1.408 2.43% -3.90 0,018
48,000 -0.407 -0.4688 -0.984 2.421 -E5.0 0,008
B2.000 0.220 w252 0.701 2+421 2.0 Q014
49.G00 1.236 2,983 3.04°9 24467 -840 0.003
S52.000 -0,155 -0.114 -0.383 244467 4,0 0,008
34.000 -0.430 -0.661 -1.053 2.449 -4.0 0.010
94.000 0.478 0.370 1,170 2.449% 3.0 0.01%
35,000 -0.786 -1.192 -1.904 24423 -4.0 0.0253
36,000 -0.416 -0.694 -1.008 2,423 -5.0 0.007
26,000 -0.445 -0.76%9 -1,187 2.6646 -5.0 0.010
40,000 -0.498 -0.759 -1.,329 2.8664 -4.0 0.012
27.000 -0.511 -0.754 -1.221 2.38% -4.0 0,013
41.000 -0.550 -0.742 -1.314 2.3y -3, 0.028
28.000 -0.4%4 -0.733 -1.215 2+458 -4.0 0.008
42,000 -0.,477 -0.716 -1.,173 2.458 -4.0 0,013
29.000 -0.502 -0.726 =3+ 177 2.342 -4.90 0.006
43,000 -0.,4%93 -0.706 -1.156 24342 -4.0 0.017
30.000 -0.,456 -0.704 -1.144 2.514 -4.0 0.011
44,000 -0.455 -0.717 -1.144 2.514 -4.0 0.005
31.000 -0.,504 -0.676 221 192 2.365 =-3.,0 0.013
45.000 -0.,480 -0.700 -1,135 2,360 -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 0.012
37,000 -0.358 -0.676 -0.9%9 2.789 -3.0 0.010
57.000 -0.683 -1.042 -1.904 2,789 -4.0 0.022
28.000 -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



1.000
10.000

2.000
11.000

3.000
12,000
17.000
13.000
18.000
14.000
12.000
15.020
47.000
16.000
48.Q000
a2.000
49.000
23,000
34,000
24,000
X5.000
364000
26.000
40,000
27.000
41.000
28,000
42,000
29.000
43,000
I0.000
44,000
31.000
45,000
32.000
46,000
37.000
952,000
38.000
60,000

-0,392
—0*680
~0.,265
-0.840
-0.346%
-0.,875
-0.642
-0.433
=0.¢711
-1.049
-0.750
~0.440
-0.767
-0.,819
=0.673

0.613

1.180

0.215
-0.551

0,700
_10046
-0.,431
-0.396
-0.793
_0§383
-0.741
_01376
-0,680
-0.401
‘00576
-0.431
_0'674
-00342
-0.658
-0.,365
_00744
_00419
-1.201
-0.619
-1.180

-0.884
-0, 4861
-0.8%9
-1.180
-0.842
0.607
3,010
0,032
-0.715
0.671
-1.452
~0,640
-0.532
-0.951
_00521
-0.8%90
0,492
-0.860
-0.,487
_00857
~0.449
_00857
-0.466
-0.870
-0.457
-0.87%9
-0.579
-1,509
-0.667
-1.3446

CF FIC

-0.993
=1.+726
-0,838
_10931
-0.945
_a¢244
_10785
-1.204
-1.4689
"204?3
-1.839
-1.128
-1,925
-2.056
-1.523
1.383
3.094
0.564
_10307
1,659
-2.5647
'10059
-1.017
—¢.039
-0.9&2
-1.862
-0c905
-1.638
-1.033
“10485
-1.004
=1+ 571
-0.873
-1.678
-0.878
-1.,7%92
~-0.9%0
-2.833
_10494
'20349

GFE

DELTAH

-
-t

-
b
=
=
3
e
-4
-3

0
+0

L« O

o
+ O
+ 0

0.014
0.024
D.011
0.021%
0.0190
0.029
0.031
0.013
0.025
0,024
0.02%5
0.013
0.034
0.010
0.021
0.027
0.004
0.010
0.011
0.023
0.087
0.013
0,018
0.040
0.00&
0.036
0.004
0.022
0,021
0.013
0.016
0.016
0,010
0.024
0.006
0,034
0,017
0,058
0.015
0,045



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
4%9.000
93.000
34,000
354.000
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
446,000
97.000
994000
358,000
60,000

'00803
-0.428
-00856
-1,036
-—0:+463

0.556

1,288

G506
-0.44%

0.721
-0.%944
-0,400
-0,310
-0.8592
-0.288
-60714
_0|326
~0.67%
-0.288
-0.663
-0.297
-0.704
-0.,385
-0.812
-0.353
_00813
-0.,388
-1.303
~0.,460
-1.679

CP Moy

-0.416
-0.641
-0.,439
=-0.958
-00499
-1,303
-0.648
-0.,621
-0.988
-1.4532
~0.911
-0.614
-1.023
~1.424
-0.488

0.6%91

3,046
-0,006
-0.572

0.640
-1.534
-0.580
-0.438
-0.674
-0.433
~0.679
-0.414
-0.,4694
-0.,417
-0,748
-0.,410
-0.8B26
0,423
-0.210
-0.434
-1.007
-0.547
-1.684
-0.543
-1.987

= s 2 2

GF

2.422
2.422
2.344
2.344
2.482
2.452
2.934
2,534
2.484
2.484
2,637
2.637
2.3355
24385
2.4469
2,469
2.437
20437
2.3135
2,315
2,633
2.633
2.270
2.270
2.350
2,350
2,360
2,350
2,549
2.549
2.741
2.741
2.3%2
2,392
2.599
2+39%9
2.341
2,341
2,015
2.513

NELTA neE
=3 0,008
2k 0,020
=1.0 0.015
-1.0 O.025
=3.0 G.026
-3+0 G022

1.0 0,031
~4.40 0,012
2.0 0.077
-2.0 0.034
_4|0 00018
-2+0 0,030
-3.0 0,012
-1.0 0,026
-2,0 0.018
_6|0 0!004

=0, 7SE000E4DT
2.0 G.011

2.0 0,019
~4.,0 0,008
-4.0 0.026
_3'0 0.008

3.0 0.033
-4.0 0.004

1.0 0.042
_310 00008
—1;0 0&033
-4.,0 0.015
-2.0 0.023
~-3.0 0,020
_200 00032
-1.90 0.020
-200 0,027
=2.0 0,008
—2.0 00046
'3'0 0!009
-3.0 0.061
-2.0 0.025
-2.0 0.081

0

20T



11.000

2.000
12.000
17.000
13.000
18.000
14.000
19.0090
13,000
47.000
164,000
48,000
B2.000
49,000
23,000
34,000
54,000
35.000
36,000
26,000
40,000
27,000
41,000
28.000
42,000
29.000
42.000
30.000
44,000
31.000
45,000
32,000
46.000
57.000
5%9.000
58.000
60,000

CF .98

~0,4%51
-0.948

~Cr, 439
-0.%11
-0.Aane
-0.448
"0069‘\'{_"
-1.075
_00612
_0|44?
-0.5%24
-0.954
L
G583

1.+335
0,428
-0.50%
0.561
=1.,015
-0.400
-0.452
-0.398
-0.448
=0.481
-0.402
-0.,507
"0041?
~0.419
-0.443
-00659
~0,423
-0‘613
_0t461
'00688
_00447
"1&352
-0.305

—1’830

oA
T

CF MOY

-0.418

-1.107

=0.771
-0, 470
-0.733
-0.531
-1.,561
_O¢46E‘
-0.739
0,429
-0.946
-0.480
0.754
Z.331
0.229
-0.742
0.4631

-1.48

-0.731

-0.607

-0.4%93
0,620
-0.473
-0.,5921
_00 408
0 &07
-0.,411
-0.611
'00421
_0¢591
~0.+420
-0.,58%
-0.497
0,706
-1.957
-0.728
-1.799

GF

+

R ~3 =1l

S - S R

1R R
<) N0

-~
L

SRS B o8
pe

L]

[ "

il
a1 en

b |

20473
2,385
2,380
2,597
2.597
2.489
2.489
B yBhd
JON9
4041
2,561
2,613
2.613
2,835
2.835
2,459
2.459
2,849
2.539
2.647
2.647
2.644
2.5644
2.566
2,566
24627
24627
2.4%90
2.490
2.538
2.338
2,444
2.444

-3 T

b

LHELTA

_300
_M'_O
-4 .0
"'2»0
m4‘0
2.0
“hah
-4.0
4,0
-4,0
4,0
_500
4,0
"100
_400
-3.,0
-46.0
€.0
-4,0
_200
~-4,0
"500
_340
-2.0
_3o0
1.0
_400
3.0
-4,0
1.0
_300
640
-300
5.0
“3a0
4,0
-400
-4,0
_4'0
1.0



ORIENTATION

2.000
11.000

34000
12.000
17.Q000
13.000
18.000
14,000
19.000
15.000
47.000
16.000
48.000
52.000
42,000
093.000
34.000
54,000
35.000
36,000
26.000
40.000
27.000
41,000
28.000
42,000
22,000
43,000
30.000
44,000
31.000
45,000
32,000
46,000
57.000
52.000
58.000
60,000

-0.,561
-1.082
-0.353&
_1 a259
~0.083
-0.34%
-G 245
~0.823

0,468
_0084?

G.387
-0.377

0.481
2,742
_00259

0,324

1.347

0.600
-0.653

0.354
_008?8
-0.448
_00587
0,314
_00 584
-0.,2321
-0.603
04173
-0.541

0.290
-0.581

0,352
"‘01 541

0.400
—0.539

0.4446
_0.557
-0.938
_01730
-1,395

0.,225000E+03

-~0.%64
-1.559
-0.9764
-1.315
-0.9358
-0.554
-0.2%92
~-1.328

0.329
-1.02%

0.257
_00740

0,330
—2.947
-0.317

0.320

zT.2050
S \—"..IB

0.641
=1+1587

0,224
-1,288B
_04?99
-0.994
-0,38¢9
~0.996&
0,200
-0.96484
-0.037
-0.%66

0.042
~0.952

0.146
_00959

0.265
-0.938

0.264
-0.972
-1.47%
-1.074
_1#030

-1.427
~-2,751
_10414
-3.322
~1.438
-0.881
-0.632
-2.122

1,212
=2.201

1.044
-1.020

1223
-5.965
-0.672

0.9%94

2.458

1+040
_1c732

0;939
-2.1%8
-1.120
-1.470
-0.,784
-1.4%3
-0.589
~1.,475
~0.423
~1.402

0.752
“1.501

0,910
-1.,428

1,056
_10392

1,154
_10483
_¢!498
-1.790
-3.,421

GF

-J 1)
J

0541_
2.542
24638
2.438
24868
2,468
2.080
2,880
2,521
2.591
24703
2,703
2.540
2.540
2,591
2.591
2,864
2,098¢&
2&&53
2.653
24502
2,502
2.504
2:504
24897
2,557
244446
2,444
2,591
2.9%71
2,583
2,583
2.641
2.641
2.585
2.585
2.662
2,662
2+,453
24433

-J

-500
‘4;0
_510
-1.90
-4,0
-4,0

b}
P )

'4c0

Se0
_&.0

5.0
-5.0

4,0
-1.0
“500
-1.0
'?'0
-1.0
_5'0

6.0
'400
'500
_500
-2.0
"'5;0

2,0
-4,0
37.0
-3.0
60.0
_4i0
15.0
-5.0

6.0
"5.0

7:0
-5.0
_4i°
'400

4.0

nF

0.019
0.016
0.004
0.C24
0.01%
0.007
0.007
0.014
0.014
0.032
0.017
0.004
0.026
0.121
0.009
0.024
0,003
0.025
0.013
0,023
0.019
0.009
0,014
0.008
0.019
0,010
0.011
0.007
0,010
0,009
0.021
0.019
0.011
0,027
0.017
0.013
0.014
0.032
0.017
0.301



ORIENTATION 0.270000E+03

051

1,000
10,000
2.000
11.000
3.000
12,000
17 055
13,000
18,000
14,000
19,000
15,000
47.000
16,000
48,000
2. 000
49,000
53.000
74,000
54,000
15,000
26,000
24,000
40,000
27,000
41,000
28.000
42,000
26.000
43,000
20,000
44,000
21,000
45,000
32,000
46,000
57,000
59,000
56,000
40,000

iaF

2,377
2.377
2.481
Z2.481
2,383
2.383

2392
2.3%92
2.644
2.4644
2.433
24,433
2.287
24+287
2.440
2.440
2.377
2:.377
2.429
2.429
2,480
2.480
2.987
2,987
24392
2,392
2.321
2.321
2.5993
2.593
2.481
2.481
2,372
2,372
2.433
2,433
2,443
2,443
2.517
2.517

DELTA

"2#0

1.0

_300
'300
_1¢0
"'3.0
4,0
"300
_100
2,0

—
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W
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"1!0

-0
- 4

1.0

o I R e B o I e e el el o % I Y I % T W RS % B 5

-

- -

* + & * & 4 + a2 ® =2 2+ 3

+ + 2+ =

D QOO QOO ODOOO0OC OO0 D000



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
14,000
48,000
52,000
49,000
93+000
34,000
4,000
30,000
36,000
26;000
40,000
27.000
41,000
28,000
42,000
29,000
43.000
30,000
44,000
L0000
45,000
32.000
46,000
57,000
57.000
58,000
60,000

0,408
-0.935
0.4%4
-1.077
0.478
-0.681
0.554
-0.431
0.330
_0o373
0.300
-1.,010
0.376
-0.6%94
0.4%9%
-0.447
1,346
-0,502
-1.055
-0,449
-0,3%0
-0.869
0,425
0.534
0.513
0.586
0,445
0,461
0,502
0,441
0.540
0.424
0,539
0.378
D.059
0.331
-1.227
-0.506
_10250

“00653

CF MOY

0.343
-0.%934
0.531
-1.618
0,475
-1.0%90
0.1%1
_Oiéoi
0.116
-0.653
0.084
-1r245
0.155
-10178
0.135
-0.851
3.108
-0|801
-1.34%5
-0.809
-0.702
-1.406
0.354
0.197
0.,3%6
0.299
G.431
0,327
0.442
0.294
0.473
0.264
0.300
0,222
0.513
0,139
—10662
-0|B33
'00827
-1.041

1.268
-1.,134
3.180
-1,187
-2.,673
-1.,1328
-1.,014
-2,258
1.081
1,358
1,191
1,359
1.159
1.19%
1,273
1,117
1,340
1,052
1,251
0.948
1.410
0,835
-2+989
-1.233
=221
-1,921
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e
1
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,
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-
-
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934

224
2.374
2374
2.395
2.395
2.5942
2542
2.363
2.3863
2.534
2.534
2.5%¢8
2.5998
24043
2.543
2.320
2.320
2.602
244602
535
+935
24480
2.480
2.50¢4
2,504
2.523

LR e

2,523

2+436
2,434
2,330
2,330

RPN
o
~}
=

LS I (8

=4,0
2000
-5 0
19.0
=3.0
26,0
-2+ 0
15.0
_500
2740
mﬁ*o
_6t0
-4,0
_3|0
=Bkl
_400
340
18,0
3.0
10.0
1.0
5!0
2.0
S.0
240
7.0
1.0
8.0
144
14,0
=-3.0
"4!9
6.0
-4,0

o

0.031
G030
0.017

0:.028
G029
Q015
0023
Q013
0.020
0,010
0.022
0.023
0.02&
00010
0,046
0,008
0.003
0.017
0.030
O.009
0,009
0,014
0.014
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
0.00%9
0.101
0.016



Coefficients de pression Cq et Cp

mesurés sur la forme 6

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS
COEFFICIENTS DE PRESSION
DE FORCE
qu C*qe ' C] .C2 C3
surface de
surface i 3
surface d'application tocalisie rererence
surface exposée
au vent
[0 A B C D E F G H m n 0 bxh 1%h 1xb
0°10,60 |-0,61|-0,80(-0,88(-0.43 |-0,43|-0,53 |-0,53|-0,63|- 038| -0.8%
- 15°10,5% |-0,52 |-0,64 |-0,%3(-0,22|-0,43 -0,54|-064|-0,61 |-0,33|-1,02
; 45° 0,40 -0,54|0,32|-0,60]-0,31 |-0,41 |-0,80|-0,68|-05% |- 0746 | 061
90" |-0,60(-0,60| 0,68 |0,25|-0, 81(-0,28-0,81 |-0,28|-0,84-1,10 | 0,52
Tabelle 4.6.10 180°
h:b:1=2:25:1.25 C = -115 [Coefficient ¢ _,
Toiture a 30° ’ qe ! de frottement t




Tabelle 4.6.10
habrl=2 25125

Toiture a 30°

o
;j
“
4
|
A
7 |

COEFFICIENTS DE PRESSION

COEFFICIENTS

DE FORCE
Cpe c?)e C] C2 C3
surface de
surface d'application surfa?e‘ référence =
PP localisce surface exposée
au vent
o® A B C D 3 F G H m n 0 bxh ish 1xb
0°10,53| 065 1,14 |-1,14]-0114|-0,\4|-037|-0;7%|-0,64|-0,22|-1,13] 1,02 | 0.04 -074
1571055 |- 065[-0,t0|- 0,35(-0,0%|-0,19 - 0.82(-0,80|-0,60|-0,05 |-1,10[1,04 |0,0% -0, +%
45°10,2% |-0,86| 0,14 [-0,88|-0,15 -0,35|-1,18|-0.30-0SS [-010|0,30| |,01 [0&4 1A
qQ" ._0|66 -0,&' 0[6-{’ "0:35 ‘Qﬁ? ‘0|26 '0183 "'0126 "0.3' -I"3I 0.32 O|05 O.-}B 'Q'*F‘F
180°
F ow e Coefficient .
cpe = -h43 de frottementct'c
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MODELE N°6
Numeérotation des prises de pression




FOSI. CF .98 CF MOY CF FIC GF DELTA oF
1.000 0.685 0,362 1,622 24368 3.0 0,034
10,000 -0.486 -0,288 -1,151 2.368 7.0 0.010
2.000 0.673 0,942 1.583 2.330 2.0 0.061
110000 —0.566 -00774 _10331 20350 -300 00017
3.000 0.478 0,414 1.189 2,444 2.0 0.015
12.000 -0.523 -0.761 -1.,278 2.446 -4.0 0.042
17,000 -0.866 -1.12%5 -2,032 2:.347 -3.0 0.018
13.000 -0,435 -0.168 -1.021 2.347 16.0 0.036
12.000 -0.701 -l.188 -2.045 2.292 -3.0 0.026
14.000 -0.517 -0.78¢ -1.,18é6 2.293 -4.0 0.009
19.000 -0.881 -1.082 -2.00%5 2,277 =-2.0 0.032
15.000 ~-0.473 -0.143 -1.077 2277 19.0 0.014
47,000 0.731 0.703 1.820 2.4%90 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
4%9.000 0.34¢6 0.243 0.805 2.324 .0 0.014
22,000 -1.147 -1.,425 —2.8b66 2.324 -2.0 0.033
34.000 ~0.529 -0.,40%5 -1,286 2,430 4,0 0.009
54.000 0,606 ~0.731 -1.472 2.430 =-2.0 0.032
35.000 ~0.4%1 -0,754 -1,178 2,396 -4.0 0.009
36,000 ~0.648 -0.258 -1,553 2.396 2.0 0.021
26.000 0,649 0.4681 1,653 2.964 -~-1.0 0.014
40,000 -0.920% -1,249 -2.320 2,364 -3.0 0.033
27.0090 0.498 0.48%97 1,671 2,392 -1.0 0.013
41,000 ~0.944& -1 +273 24263 2.392 -3.0 0.028
28,000 0.B04 0.6%8 1.837 2,284 2.0 0.034
421000 “0{?66 _11224 _21206 20284 "300 00017
29.000 0.710 0.6935 1,693 2.387 1.0 0.021
43,000 -1.024 -1,27%5 -2.445 2,287 -2.0 0,035
30.00¢C 0.5654 0,680 104686 2.347 -1.0 0.026
44,000 -0.%917 -1,281 -2.337 2.547 -3.0 0.025
31.000 0.750 0.646 1.675 2,234 2.0 0.019
45,000 -1.038 -1.230 -2,318 2,234 -2.0 0.024
A2.000 0,688 0.625 1.69¢& 2.472 1.0 0.029
44,000 -0.9465 -1.,24%5 —2.386 2.472 -3.0 0.043
57.000 -0.620 -0.+641 -1.415 2.284 -1.0 0.013
59.000 -0.603 -0,730 -1.376 2.284 -2.0 0.026
58.000 ~0.84% -1.,034 =1 925 2,348 -2.0 0,022

60.0900 -0.676 -0.803 -1.587 2.348 -2.0 0.013



S =S CCC-SSECSS=SSSSS=SSSSSSSSE=ES==S=S=====

FOSI. CF .92 CF MOY CF FIC GF DELTA o
1.000 0.685 0.062 1.622 2.368 3.0 0,034
10.000 -0.48¢6 -0.288 =1 4151 2,348 7.0 0.010
2.000 0.673 0.562 1.583 2,330 2.0 0.061
11.000 ~0.966 -0.774 -1.331 2.353¢ -3.0 0.017
2.000 0.478 0.414 1.16% 2.444 2.0 0.015
12.000 -0.5823 -0.761 -1.278 2,444 -4.,0 0,042
17.000 -0.846 =14 125 -2,032 2.347 -3.0 0.018
13.000 ~0Q,435 -0.148 -1.021 2:347 14,0 0,034
18.000 -0.9201 -1.188 -2.065 2.293 -3.0 0.0254
14.000 -0.517 -0.786 -1.18 2,293 -4,0 0,009
19.000 -0.881 -1.082 -2.008 2,277 =-2.0Q 0.032
15.000 -0.473 0,143 -1.077 2.277 1%9.0 0.014
47.000 0.731 0.703 1.820 2.4%90 1.0 0.023
146,000 -0,564 -0.780 -1.405 2.4%90 -32.0 0.028
48.000 1.361 3,281 2.346 2,458 -6.0 0.003
92,000 -0.747 -1.173 -1.836 2.458 -4.0 0.018
49,000 0.34¢6 0.243 0.805 2.324 5.0 0.014
33,000 -1.147 -1.425 -2.666 2,324 -2.0 0.033
34,000 -0.529 -0.405 -1.286 2.430 4.0 0.009
54,000 -0.606 -0.731 -1.472 2.430 -2.0 0.032
35.000 -0.491 -0.754 -1.178 2.3%96 -4.0 0.009
36,000 -0.648 -0.358 -1.5353 2,396 G.0 0.021
26,000 0.649 0,681 1.663 2,964 -1.0 0.014
40,000 -0.903 -1.249 -2.32 2,544 -3.,0 0.033
27.000 0.6%8 0.4%9 1.471 2.3%2 -1.0 0.013
41,000 ~0.246 -1.275 —2.263 2.392 -3, 0.028
28.000 0.804 0.6%26 1.837 2.284 2,0 0.034
42,000 -0.%66 -1.224 -2.206 2,284 -3.0 0.017
29.000 0.710 0.495 1.693 2.287 1.0 0.021
43,000 -1.024 ~1.273 24445 24387 -2.0 0.035
30.000 0.654 0.680 1.66& 2.347  -1.0 0.026
44,000 -0.917 -1.281 =-2.337 2,547 -3,0 0.025
21.000 0.730 0.666 1.475 2,224 2.0 0,019
45.000 -1.038 -1.230 -2.318 2.234 -2.0 0.024
32.000 0.688 0.625 1.6%9& 2.472 1.0 0.029
46,000 ~0.965 -1.245 -2.38& 2,472 -3,0 0.043
397.000 -0.620 -0.4641 -1.,415 2.284 -1.0 0.013
9%.000 -0.603 -0.730 -1.37&4 2.284 -2.0 0.02&
58.000 -0.84°% -1.036 =1..99%5 2.348 -2.0 0.022
60,000 -0.,676 -0.805 -1.587 2.348 -2, 0.013



1,000
10.000

2.000
11.000

3.000
12,000
17,000
13.0C0
18.000
14,000
19.000
15.000
47.000
16.000
48.000
52,000
49.000
33.000
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
29.000
38.000
60.000

-0.713
0.249
-0.549

-0.5955

-0.372
~0.597
~0.655
-0.671
—0t450
0.357
-0.714

1.439
-0, 442
-0.138
-0+410
-0.258
=0.445
-0.590
-0.,528

0.397
-0.5921

0,372
-0.574
0.310
-0.576
0,317

_0!532

0.316
_0o556

0.313
-0.635

0.256
-0.572
-0.533
-0.719
-0.522
-0.828

-0.840

0.010
~-0.833
-0.803

-0.372

-0.844
-0.913
-1.00%
-0.274

0.123
~0.867

2,372
=0.711
-0.141
-0.60%
-0.,360
‘0.743
-0.892
-0.421

0.202
-0.702

0.+235
-0.4678

0.221
=0.705

0.188
-0.782

0.173
"0.801

0.142
~0.,310

0.104
-0.870
-0.606
-0.871
-0.619
~0.9217

-1.618

3,444
-1.057
-0.,342
~1.015
-0.,6E4
_1017?
~1.452
-1.200

0.880
-1.310

0.2893

-1.3G67
0.734
_10363
0.800C
-1.341
0.805
-1.418
0.760
-1.542
0.720
-1,608
-1.,228
-1.655
-1.,234
-1.956

.B14
+ 302

nF
&.0 0,013
-3.0 0.00%
1.0 0.019
-2.0 0.028
0.23B000E+03
2.0 G.01&
4.0 0.017
1.0 0,023
-3.0 c,.011
3.0 0.012
-4.0 0.01&
7.0 2.041
19.0 0.026
-2.0 0.019
—&. 0 G.003
-4.0 0.011
-1.9 G004
-4.,0 C.012
=2.0 C.00%
~0a 0 ¢G.023
-4.0 0.015
340 0.022
10.0 0,014
—240 0.014
PR 0,022
—?.0 00039
9.0 0.012
=2y 0 0,022
7.0 0.014
4.0 0.013
740 0.021
-4.0 0.015
12,0 0.012
-3.0 0.032
15,0 0.012
-4.0 0.024
_200 00018
-2.0 0.021
-2, 0.022
_100

0.028

0.16



FOSI. CFr .98 CF MOY CF FIC GF DELTA nF
1.000 -0.502 -0.503 -1.,209 2.410 -1.0 0.019
10.000 -0.217 -0.300 -0.3523 2,410 -3.0 0.010
2.000 -0.353 -0.321 ~-0.877 2.486 2,0 0.010
11.000 -0.211 -0.298 -0.323 2.486 -3.0 0.008
3.000 -0.356 -0.317 -0.815 2,293 2.0 0.019
12.0C0 -0.193 ~0.260 -0.447 2,293 -3.90 0.004
17.000 -0.458 -0.37 -1.,03% 242860 3.0 0.067
13,000 -0.225 -0.2586 ~0.309% 2,269 -2.0 0.007
18.000 -0,222 -0.360 -0.544 2,437 -4.0 0.004
14,000 -0.221 -0.2332 -0.543 2437 -1.0 0.007
19,000 -0.288 -0.342 -0.634 2.204 -2.0 0.028
15.000 -0.3332 ~0.258 =0.,733 2,204 339 0.008
47.000 -0.347 -0.342 =122 2.241 7.0 0.021
16,000 -0,228 -0.316 -0.510 2.241 -3.0 0.006
48,000 -0.486 -0.578 -1.210 2.48%2 -2.0 0.032
2,000 -0.204 -0.344 -0.507 2,489 -5.0 0.006
49,0090 -0.249 -0.381 ~0.4635 2,582 -4.0 0.007
53,000 -0.244 -0.373 -0.622 2,352 -4.0 0,022
34.000 -0.,135 “Q0.142 -0.3234 2:161 -1.0 0.004
24,000 -0.282 -0.388 -0.5610 2.161 -3.0 0,009
35.000 -0.272 -0.250 ~0.620 2.277 1.0 0.018
36.000 -0.37%9 -0.311 -0.862 2.277 3.0 0.010
26,000 -0.548 ~0.54% -1.349 2.462 -1.0 0.027 -
40,9000 -0,35¢6 -0.401 -0.877 2,442 =-2.,0 0.018
27.000 ~0.,334 -04.A77 ~14 278 2,389 2.0 0.018
41.9000 -0.,304 -0.378 -0.727 2,389 -2.0 0.014
28,000 -0.558 -0.448 =14.309 24,430 3.0 0.044
42,000 -0.317 -0.356 -0.769 2.430 -2.0 0.021
292.000 -0.487 -0.,403 =Y. 247 2.4920 LT 0 0.017
43,000 -0.27% -0.378 -0.698 2.4928 -2.0 0.008
30.000 -0.495 -0.344 -1.130 2.284 4.0 0.019
44,000 -0.292 -0.375 -0.6648 2.284 -3.0 0.008
31.000 -0,513 -0.,332 -t 10 2,165 &40 0.021
45.000 ~0.293 -0.,349  -0.634 2.186% =-2.0 0.006
32,000 -0.,354 -0.,300 -0.,905 2,559 2.0 0,015
46.000 _0-249 —00369 _00636 2.555 _400 00005
57,000 -0.310 -0,261 -0.712 2.294 2.0 0.015
22.000 -0.270 -0.239 -0.4621 2.294 1.0 0.014
58,000 -0.274 ~0.325 -0.606 2.213 -2.0 0.007
60.000 -0.285 -0.343 -0.630 2,213 -2.0

0.010



FOSI. CF .98 CF Moy .k FIC GF  DELTA o
1.000 ~-0,3548 -0.,831 ~-1.,300 2.372 <00 Uo(}:;.
10.000 -0.720 ~0.9203 -1.70% 2.372 =-3.0 0.026
2,000 -0+4%7 -Oouc? -1.232 24478 0.0 o,012
11,000 -0.340 ~0.45 -~0.844 2.478 -3.90 ¢.011
3.000 -0.474 _00707 S T O s 2.258 -8, O AT 30 |
12.0C0 -0.371 0,421 -0.875 2.358 -2, 0.012
17,000 -0.610 -0.757 -1.447 2.372 -2.0 0.018
13.000 -0.695 -0.,8%92 -1.649 2.372 -=3.0 0.01%
18,000 -0.45%5 ~0.66%5 -1.085 2,389 -4.,0 0,015
14,000 -0.382 -0.299 -0.912 2,385 3.0 0.015
19.0C0 -0,553 0,657 ~1.,260 2:278 -2.0 0.047
15.000 -0.673 -0.930 -1.534 2,278 =-3.0 0,017
47,000 ~0,539 ~0.791 ~-1.207 2.25% -4.0 0,017
14.000 "0'388 _0056? _00876 :’.‘Er‘;f, -4.,0 0o009
48,000 -0.512 ~-0.797 -1.,150 2.247 -4.0 0.007
2.000 ~0.434 -0.693 -0.+975 2.24? -4.,0 0.025
49.000 -0.+,468 -0.744 -1.074 296 -4.,0 0.009
03,000 -0.605 —00771 “1o390 al»?& _300 0.029
24,000 -0.,4681 0,792 -1 +D27 ¢|~41 -1.0 0.0180
54,000 -0.,431 -0.622 -0.966 +241  -4.0 0.015
35,000 -0.544 -0.400 -1.,271 2‘335 4,0 0,030
364000 -0.635 -0.921 -1.483 2,335 -4.0 0.024
24, 000 -0.4613 -0.862 -1.349 2,201 -2.0 0,015
40,000 -0.569% -0.752 -1.253 2,201 -3.0 0,022
27.000 -0.524 -0.860 -1.268 2.419 -4.0 0.014
41,000 -0.32¢& -0,753 -1.273 2+419 =-4.0 0,028
28.000 -0.549 -0.850 -1.302 2+370 -4.,0 0.007
2.000 -0.,323 -0.727 -1.,240 2,370 -3.0 0.020
29.000 -0.604 -0.876 -1.396 2,310 -4.0 0.014
2.000 =04+911 -0.753 -1.180 2,310 -4,0 0,011
30,000 -0.579 -0.854 -1.321 &!L83 -4,0 0.013
44,000 -0.564 -0.728 -1.287 .283 -3.,0 0.038
31.000 -0.590 -0.837 ~1.321 h.¢40' -3.0 0.012
45.000 -0.515 -0.687 -1.154 2,240 -3.0 0,023
32.000 =-0.537 -0.836 -1,252 2+333 -4,0 0.009
46.000 -0.479 -0.668 -1.116 2,333 -3.0 0,015
57.000 -0.653 -0.836 -1.,425 2.180 -3.0 0,012
59*000 '0.&23 -00664 '10359 25180 -100 00009
38.000 -0.829 -0.925 -1.805 2,177 -2.0 0,022

60.000 ~0.4609 -0.666 -1.325 2,177 -1.0 0.014



=

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
42,000
53.000
34,000
54.000
35.000
36,000
26,000
40,000
27,000
41.000
28.000
42.000
22,000
43,000
30,000
44,000
31.000
45,000
32.000
46.000
57.000
59.000
52,000
60.000

CF MOY

‘00664
-0.813
-0.458
-0.343
-0.5%9
-0.227
-0.904
-0.773
-0.823
-0.1532
-0.84%9
_00763
-0.640
-0.5920
-0.4659
~0.843
=0.673
”00918
"‘0.656
-0.813
_0t341
-0.811
-0.704
~-0.931
-0,682
-0.879
0,661
-0.835
-0.666
“00859
-0.666
-0.861
"00634
-0.825
-0.642
-0.841
-0.+812
-0.4671
=0 847
-0.,789

CF FIC

_1+246
_10799
-1.171
-1.054
_10082
-0.925
-2.379
-1.¢682
-1.811
_11017
_1'901
-1.344
~0.9%8
-1.,141
_10011
-1.530
-1.,210
‘1'8??
-1.4Z%1
-1.978
~1,377
~1,459
-1.414
_'¢.|613
-1.331

I Y

~1.414
-2.036%
_10416
_1t955
-1,154
-2.,01%
-1,147
-1,664
-1.0867
~1:222
~1.4644
-1,522

el g

oA D
L g PNT

“10310

2,453
2.374
2.376
2,534
2.934
Z2.4095
2.40%
10.39%
10,393
24412
2.412
2.386
2.386
2.397
2.3%97
24372
2.372
2.229
2.228

b . G
R T s s

2.532

LA S
ERE U

2.271

-2.0
-1.0

1.0

640
-3.0
_200

2,0
—900
_800
'200
-1.0
2.0
=140
-3.0
"100
-3.0
-2.,0
=&l

1.0
“210
_100

"1., i':'

‘100

nr

0.022
0.045
0.023
0.016
0,018
0.015
0,028
0.030
0.056
0.025
0,036
0.045
0,020
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
0.032
0.011
0.028
0.011
0.044
9.006&
0.037
0,050
0.022
6.028

0.024



- FOSI. CP .98 CP MOY CP PIC GF DELTA LF
1.000 -0.,428 ~0.629 -1.048 2.449 -4.0 0.00°9
10.000 -0.537 =0.752 ~-1.313 2+44% -~3.0 0,010
2,000 -0.656 -0.,661 -1.570 2,393 -1.0 0.050
11.000 -0.,377 -0.,215% -0.902 2,392 8.0 0,027
3.000 -0.611 -0.656 ~1.425 2+,331 -1.,0 0.01%5
12.000 -0.379 -0.107 -0.884 2,331 24640 0,024
17.000 ~0.740 -0.819 -1.761 2,317 -1.0 0.016
13.000 -0.541 -0.741 -1.253 2317 =340 0,011
18.000 -1.019 -1.207 -2.388 2:344 -2.0 0.028
14,000 -0.44% -0.,128 -1,052 2,344 256.0 0.022
19.000 -0,845 -1:.099 -2.135 2.527 -3.0 0.027
15.000 -0.481 -=0.735 -1,217 2.527 -4.0 0.013
47.9000 -0.519 -0.4835 -1,248 2.404 -2.,0 0.029
14,000 -0.502 -0.476 -1,207 2,404 1.0 0,028
48,000 -0.423 -0.619 -0.975 2,306 -4.0 0,014
52.000 -0.810 -1.180 -1.868 2,306 -4.0 0,027
49,000 -0.430 -0.,633 -1.016 2.361 ~4.0 0.01%
33.000 -0.616 ~0.678 -1.454 2.361 -1.0 0.037
34,000 -0.518 -0.604 -1,250 2,414 -2.,0 0.031
54,000 -1.174 -1.422 -2.B33 2:.414 -=2.,0 0,045
35,000 -0.3521 -0.344 -1,311 2.514 5.0 0.01%
36.000 -0.514 ~0.775 -1.292 2.314 -4.0 0.018
26,000 -0.,469 -0.660 -1.061 22623 -3.0 0.006&
40,000 -0.86% -0.769 -1.967 2,263 2.0 0,039
27.000 -0.433 -0.635 ~-1.000 2.308 -4.0 0.007
41,000 -0.783 “00935 -10807 20308 -1.0 0.025
28.000 -0.474 -0.611 -1.097 2:.316 -3.0 0.026
42,000 -0.789 -0.840 -1.827 2:316 -1.0 0.0432
29,000 -0.,440 -0.630 -1.048 2,380 -4.0 D.010
43,000 -0.742 =0.907 -1.766 2,380 -2.0 0.017
30,000 -0.456 -0.635 -1.078 2.363 -3.0 0.018
44,000 -0.861 -1.003 =-2.,035 2,363 -2.0 0,045
31.000 -0.493 -0.64°9 -1.,148 2,326 -3.0 0.021
45.000 -0,%929 -1.073 =-2.160 2,326 -2.0 0.028
32,000 -0.527 -0.652 -1.221 2,317 -2.0 0.012
46.000 -1.030 -1.174 -2.385 2,317 =-2.0 0,022
57.000 -0.533 -0.780 -1,380 2.387 -4.0 0.024
592.000 -0.627 -0.639 -1.622 2,387 -1.0 0.027
58.000 ~-0.716 -0.770 -1.570 2,194 -1.0 0,017

60.000 -0.946 -0.863 -2.076 2.194 1.0 0.053



FOSI. Cr .28 CF MOY CF FIC GFF DELTA oF
1.000 -0.577 -0.666 -1.413 24450 -2.0 0.059
10.000 -0.521 -0.780 -1.277 2.450 -4.0 0.012
2,000 -0.378 -0.666 -1,323 2.2%90 -2.0 0.03¢8
11.000 -0.330 -0.048 -0.756 2,290 59.0 0.021
3.000 -0.592 -0.657 ~1.,429 2.416 -1.0 ¢.024
12,000 0.4%0 -0.017 1.184 2,416 -0.303000E+03
17.000 -0.493 -0.537 -1.258 2.9540 -1.0 0.018
12.000 -0.508 -0.,7%98 -1.290 2.340 -4.0 0,019
18,000 -0.818 -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 -0.6%6 -1.78%5 2.50¢9 1.0 0.C34
15,000 =051 -0.753 -1.281 2,909 -4.0 0.015
A7.000 -0.,4%93 -0.,683 -1.,232 2.500 -3.0 0.013
146.000 -0.412 -0.178 -1.0321 2,300 14.0 0,016
48,0090 -0.482 -0.654 -1,193 2.478 -3.,0 0.033
52.000 -0.,692 ~0.,509 -1.714 2.478 4,0 0.041
49,000 =-0.36%5 -0.599 -0.%31 2.552 -4.0 0.007
93.+000 ~0.,35% -0.544 -0.%17 2,582 -4.0 0,010
24.000 -0.4%1 0.4601 -1.,171 2.385 _-2.0 0.014
94.000 ~1.376 -1.484 ~3.,280 2,385 -1.0 0.037
35,000 -0.515 -0.370 -1.,221 2.370 4,0 0,035
36,000 -0.925 -0.7%97 -1.,243 2,370 -4.0 0.0146
26,000 -0.552 -0.,702 -1.,348 2+478 -=32.0 0.030
40,000 -0.4%99 -0.600 -1.236 2'478 “2&0 0.0463
27.000 Q082 -0.701 -1,389 2.380 =-2.,0 D025
41,060 ~0.,528 =0.873 -1.2%57 2.380  ~-1.0 .05
28.000 ~0,336 -0.679% -1,33% 2.489 -3.0 0.024
42,000 -0.58¢9 -0.484 -1.465 2.489 3.0 0.041
29.000 -0.589 -0.4663 -1.436 2.438 -2.0 0,031
43,000 -0.612 -0.,517 ~1.493 24+438 2.0 0.029
30;000 _0»683 _0#672 "1 .569 20?96 1}0 0;033
44,000 -0.718 -0.938 -1,64% 2.29¢6 4.0 0.027
31,000 -0,383 ~0.680 -1.,452 2.488 -2.0 2,029
A%.000 e | ~-0.4811 ~-1.948 20400 i 0 AR
32.000 -0.5%94  -0.468Z ~1.416 24377 =240 0.014
44,000 -0.736 -0,704 —2.228 Tadgs 4,0 AL 3
37000 -0.4E1 0,744 -1,243 2,584 -4.0 0-017
92000 =0.37& g P -1.428 2084 1iat I .
28.000 -0.734 ~0.787 -1.,784 2+.430 -1.0 T.027
60,000 -0.811 -0.652 -1.%70 2,430 3.0 ¢.045

D]
rJ



FOSI. CF .98 CF MOY CF FIC GF DELTA ng
1.000 -0.634 -0.944 -1.53¢9 2,429 -4.0 0.017
10.000 -0.851 ~% 213 -2.046 2.429 -3.0 0,027
2,000 -0.588 -0.954 -1.414 2.404 -4.0 0.022
11,000 =-0.757 -0.,0%0 -1.,820 2,404 74,0 0,104
3.000 _0t5?3 '00925 '10404 20366 -4,0 Q¢021
12.000 -0.1%3 -0.050 -0.457 2,366 29.0 0.907
17.000 -0.248 -0.347 -0.651 2.620 -3.0 0.005
12,000 =0.76% -1.,1%97 -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 2.0 0.024
12.000 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 -0.5%0 ~0.946 -1,401 2.376 -4.0 0.011
16,000 -1.20°9 -0,2795 -2.,872 2,376 35.0 0.047
48,000 ~0.548 0,211 -1.330 2426 4.0 0.011
52,000 0.368 0.299 0.8%92 2,426 3.0 0.025
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 -1.01% -1.936 2,308 -3.0 0,070
a4.00C0 0.641 0.587 1.607 2.508 1.9 0.035
F5.000 -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
26,000 0,449 -1.004 -1.,561 2,334 -4.0 C.010
40,000 -0.344 -0.470 -0.802 2,334 =-3,90 0.012
274,000 -0.+643 -0.,985 -1.,488 2,315 -4.0 0,017
41,000 -0.269 =0.269 ~0.623 2,315 -1.0 0.008
28.000 -0.677 -0,96%5 -1.54%5 2,282 -3.0 0,008
42,000 -0.238 -0.116 ~0.943 2,282 11.0 0,013
22.000 -0.5937 -0.978 -1,474 2.743 -5.0 0,016
42,000 -0.173 -0.041 -0.475 2,743 33.0 C.00%
300000 "00612 -00967 ‘11577 20575 "400 00029
44,000 0,929 0.023 1,362 2.575 0.,217000E403
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 F+0 0.020
57.000 -0.801 -1.135 -1.926 2.404 -3.0 0.025
32.000 -0.368 -0.555 -1.366 2.404 1.0 0.015
58.000 -1,055 -1.240 -2.688 2.94%9 -2,0 0,030

600000 -01647 -00074 '1&650 2!549 7800 0‘078

I
23]



1 = 2+ 5t 5

FOSI. CF .98 CF MOY CF FIC GF TDNELTA

1.000 -0.614 =0.8613 -1.527 LL4ED 1.0
10.000 -1.062 -1.274 ~2.640 2.485 -2.0
2.000 -0.732 -1.022 -1.842 2,543 -3.90
11.000 -1.,099% -1.3085 -2,7%4 2.543 -2.0
3.000 -0.875 =0 753 ~2.007 242793 -1.¢
12.000 -0.986 -1.305 -2,242 2.292 -32.0
17.000 0.591%5 0.321 1,22 2,384 7.0
13,000 -1.014 -1.297 ~2.417 2,384 -3.0
18.000 0.647 0.70% 1.581 2,371 -1.0
14,000 -0.599% 0,462 -1.,420 2.371 3.0
192.000 0.668 0.572 1.491 2.233 2.0
15.000 -0.3556 -0.,480 -1.241 2.233 2.0
47,000 -0.782 ~-1.002 -1.8%0 2814 =Zup
16.000 =-1.270 -1.,373 ~3.046%9 2.416 ~1.0
48.000 -0.613 ~0.642 -1.403 2,289 -1.0
32,000 0.750 0.809 1.718 2.282 -1.,0
49,000 -0, 625 '1 0053 _1 +600 20560 -5.0
53.000 0.367 0,239 0.740 2.560 6.0
340000 _1o060 "10125 “1.0662 2951] -1.0
54.000 0.633 0.3328 1.590 2.511 240
35,000 -0,526 -0.454 ~1.257 2,391 2.0
36.000 -0.550 ~0.48¢8 ~1.315 2.3%1 240
26,000 -0.,4%91 -0.,641 -1.38¢ 2.298 1.0
40,000 0.551 0.242 1.2587 2.298 13.0
27.000 -0.681 -0.670 ~1 4992 2.337 1.0
41.000 0,687 0.444 1,606 24337 6.0
28.000 ~0.680 -0.717 -1.407 2,363 =-1.0
42.000 0.719 0.639 1.699 2,383 2.0
29.000 -0.657 -0.762 -1.480 2.559 -2.0
43.000 0.644 0.688 1.700 24902 -140
30.000 -0.74% -0.848 -1.,79¢ 2,397 -2.0
44,000 0.797 0.708 1.911 2.397 2.0
31,000 -0.763 -0.,%902 -1.,85%5 2,431 -2.90
45.000 0.772 0.767 1.877 2.4371 1.0
32.000 -0.882 -0.%977 -2.087 2,366 -1.0
46.000 0.781 0.758 1.848 2,364 1.0
97.000 ~-0.77% -0.%10 -1.830 2:.349 -2.0
39.000 -0.855 -0.911 ~-2.009 2,349 -1.0
S8.000 -1.460 -1.4323 -3,3353 2,297 1.0
60.000 -1.462 -1.419 ~3.358 2,297 1.0



FOSI, CF .98 CF MOY i;F F1C GF  DELTA I
1.000 0.43% 0.329 1.064 2.421 4.0 0.015%
10.000C -0.717 -0.,102 -1.737 24425 &1.0 0.080
2.0C0 0.543 0.509 1,274 2.348 1.0 0,01¢
11.000 -0.,B870 -1.246% -2.090 2,348 -3.0 Gyel17
3,000 0.492 0.450 1.157 2,347 1.2 ¢.018
12,009 -0.8&7 -1.241 -2.0348 2347 -4.0 GL,014
17.000 0.610 0.297 1.426 2.337 11.0 0.028
13.000 -0.180 -0.024 -0.,421 24337 87,0 0.013
18.000 0.360 0.133 0.840 2,392 17.0 0.034
14.000 -0.729 -1.112 -1.744 2.392 -4.0 0,025
19.000 0.274 0.093 0.709 2,586 20.0 0.020
15,000 -0.41%5 -0.250 -1.072 2,586 7.0 0.021
47,000 0.543 0,530 1.3203 2,403 1.0 0.013
14,000 =g el =1 .230 =1.803 2.402  -4.0 0,019
A8, 0G0 0,411 0,347 G.724 2,240 2.0 G0.014
892.000 0.347 0.240 0.779 2,245 9.0 0,014
49.000 0,577 0,763 1,439 2.494 -3.0 0.012
93.000 0.61°9 0.477 1.544 2.494 3.0 0.022
34.000 -1.068 -0.124 -2,580 2.416 76,0 0,051
94.000 -0,282 -0.,284% -0.4681 2.4146 -1.0 0.008
35.000 -0.623 -1.048 hi Y 2.966 -5.0 0.012
36.000 -0.488 -0.500 ~1.232 249846 ~1.0 0.037
26,000 0.438 0.377 1.117 2,549 2.0 0.021
40.000 ¢.595 0.238 1.518 2.549 g.0 0.018
27.000 0.473 0.386 1.106 2.341 3.0 0.018
41.000 0.5%97 0,386 1.399 24341 6.0 0.01%
28,000 0.538 0,399 1.235 2,294 4,0 0,020
42,000 0.537 0.3%95 1,277 2.294 5.0 0.043
29,000 0.4%7 0,409 1.128 2269 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 0.313 0.483 1.240 2.417 1.0 0.019
45.000 0.420 0.278 1.016 2,417 &£.0 0.025
32.000 0.5461 0.507 1,324 2.33% 2.0 D.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
22.000 -0.783 -1.130 -1.81%9 2,323 -4.0 0.012
ag8.000 0.321 0.045 0.787 - 2,452 62,0 0.014
&0.000 -0.962 -1.280 —-2.359 2,452 =-3.0 0.033




1.000
10.000
2,000
11.000
3.000
12.000
17.000
12.000
18.000
14.000
19.0C0
19,000
47,000
146,000
48.000
G2.000
49,000
03.000
24.000
94,000
35,000
6,000
26,000
AG.ODD
27600
41.000
28.000
42,000
29.:.0G0
4%.000
20,000
44.000
Zla 089
45,000
F2.000
446,000
Q7000
99.000
98.000
60.000

0.664
0.6460
0.8657
-0.544
0.633
~0.942
-1,01%
0.2e1
-0.834
-0.,544
-0 &5 4
-0.414
0.727
~0,611
0.885
b R 5%
0.523Z

=
“1§ld?

-0,427
=Q.351
0,566
-0, &A2

G 6487

~0.8%1

1,063
0.?1f
-1.078
7870
-1.142
0.760
=1 @51
=1 ,0¢
G.7
—6.9

J

J
11

=

r

o
-0

RPN
el 2

-_OQD!'?
-0.748
-0,6%93

CF MOY CF FIC

0.633 1.3861
0.011 1.570
0.:46%1 1.723
-0.7%97 -1.425
0.598 1.5467

=0.770 -1.338
“1;0?7 —¢.303

0.04% 0.£636
-0.7%90 ~-2.040
‘Oou»u “1{3

-0.741 -1.70Q03
-0.140 -1.081

Q0.317 1.797
-0.819 -1.414
0.7%0 1.845
-0.423 -1.0352
0.448 1.2

-2 043 -4,238
-0.032 -1.056

-0.483 -0.848
-0.837 -1.296
-0.381 -1+,470

0.718 1.718
-1.284 ~-2.2%5
Of?EE « 719
=1 _20472
0.,h 1.635
-1.221 _20487
0.7536 1.749
-1.23 -2.5974
Q.743 1.247
-1.103 -2.553
O«7HL 1879
_10001 “L;404
C.774 1795
-0.88 -2.205
= Qe =L AL
-0.82 =14 520

_0.é43 _10DJB
-0.,857 -1.&7

GF

h’ﬁfsi
2,381
2.620
2.620
24465
24,465
2.261
24261
2.447
24447
2,596
2,596
2,312
2.312
2.+433
2,433
2+419%
2.41%
2.474
2.474

. 289
¢.L89
2.976
~0116

b e
20\.}4&.

2.326
2,308
. 0-{08

2205

2.255
2.428
2,428
2783
2.383
2,804
2,406
7270
2.220
2.418
2.418

DELTA o
1.0 0.027
0.983000CE+03
-1.0 0.029
-4.0 0.025
1.0 0.050
_300 00033
-1,0 0.029
09240 0,015
1.0 0.021
-4.0 0.012
-2.0 0.019
20.0 0.036
-1.0 0.014
-3.0 0.023
2.0 0.019
1.0 0.013
2.0 0.019
2.0 0.047%
0.,125000E+03
-3.0 00015
-4,0 0.011
7.0 0.030
-1.0 0.0146
-4.0 OOOG?
1.3 G.0L4
-2.0 0.026
-1.0 0.021
-2.0 0.0460
1.0 0.038
-1.0 0.028
1.0 O.025
-1.0 0'022
1.0 0,007
1.0 0.0348
=1.0 0.024
1.0 0.037
1.0 2.01%
-2.0 0002?
2.0 0.0264
-2.0 0.

020



- Coefficients de pression Cq et Cp

mesurés sur la forme 7

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts

v



50°

COEFFICIENTS DE PRESSION

COEFFICIENTS

Lji>//
» E]
AR AR
m
(7]

Tabelle 4.6.11
h:b:1=196:2:1

Toiture a 50°

DE FORCE
cqe c*qe Cl c2 C3
surface Sirtace de_
surface d'application jocaliske référence =
£ surface exposée
au_vent
© A 1] C D E F G H m n 0 bxh 1xh 1xb
0% 10,56 |-0,84(-0,34[-0,94 | 0,49 | 0,43 |-0,68|-0.58| 0,53 |-0,26-0,8%
15%10,5% |-0,%0|-0,33|-0,80 | 0,55 (0,38 |-0,63|-0,53| 0,61 | 0,4%|-08%
45710.36 |-0,66| 0,28 |-0,59 (0,31 [+0,10|-059|-059|0,43|0,52 |-0,8%
0 -0,56(-056| 05% [-0,21 |-0,#) |-0,2%|-0,% |-027|-036|-037F|0.43
180°
A e o Coefficient 2
qu ) LSé de frottementct 0




COEFFICIENTS DE PRESSION

COEFFICIENTS

Tabelle 4.6.11
h:b:1=196:2 -1
Toiture a 50°

DE FORCE
Cpe Cmne C] CZ C3
surface de
surface i ’
surface d'application YocalsEe référence =
surface exposée
au_vent
© A B C D E F G H m n 0 bxh 1xh Ixb
010.80|-0,69|-1,00|-1,00| 0,36 | 0,36 [-0,%6|-0,7¢{ 0,45 |-0,05/-0,96[4,26 [-0,0¢ |0,33
15%10,48|-0,6%-0,32]-084 | 0,41 |0,2% [-0.44 |-0,63| 051 [027|1,04 [113 |0,30/659
45°10,26|-0,65| 0,11 |-0,63| 0,21 [+003-0.8%|-0.81| 0,42| 0,42 |, 04 | 1,04 |0, 8%0.92
90” [-053|-057% 0,60[-0.3 |-038-0,5]-0,48|-0,25 0, &3|-1, 1) |0,28]-0,05 0,82|044
180°
c - Coefficient <
CPe = 1A% e frottement t™C
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MODELE N°7

Numérotation des prises de pression




i

FOSI., CF .98 CF MOY CF PIC GF  LELTA nF
1.000 0.573 0.545 1.331 2.322 1.0 0,023
10.000 -0.256 -0.,045 -0,5%4 2,322 48.0 0.024
2.000 0.359 0.506 1.275 2.283  .2.0 0.030
11.000 -0.684 -0.798 -1.562 2,283 -2.0 0,015
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 -0.939 -1.929 2,221 -1.0 0.039
13.000 0.507 0.32%5 1.125 2.221 6.0 0.067
18.000 -0.788 ~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 0,443 0,294 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
92.000 -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
33.000 -0.982 -1.098 -2.134 2,175 -2.0 0.031
34,000 1,328 20787 2,820 2,123 -6.0 0.002
S54.000 ~0.7%& ~0.855 =2 ¥ HT0 2,122 -1.0 0.CZ0
35.000 -0.7350 -0.810 -1:6%2 2,257 -1.0 0.035
356,000 0.55% Q0.489 1.261 2,257 2.0 0.0332
40.000 -1.009 -0.7292 -2.2%4 2,274 1.0 0.063
27.000 0.723 0.615 1.551 2.145 2.0 0.024
41,000 ~1.040 ~0.786 -2.231 2.145 1.0 0.044
28.000 0.669 0.613 1.545 2,309 1.0 0.023
42,000 -0.947 -0.990 -2.187 2.309 -1.0 0.021
29.000 0.631 0.413 1.454 2,235 1.0 0.042,
42,000 -1,0232 -0.798 ~2.286 2.235 1.0 0.0322
30.000 0,643 0,595 1,452 2,258 1.0 0.020
44,000 -0.900 -0.,981 ~-2.032 2,238 =1.0 0.029
31.000 0,660 0.572 1,433 2.171 2.0 0.023
45.000 -1.,103 -1.028 -2.3%94 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 ~2.302 2.307 -1.0 0.0647
97.000 0.5%1 0.444 1,266 2.141 4,0 0.022
59.000 -1.084 -0.833 -2.322 2.141 4,0 0,100
284000 -0.493 -0.210 -1.13°%9 2.208 14.0 0,024
60,000 -1.1%¢ -0.8& 24780 2,308 4.0 ¢.05&




B R

FOSI. CF .98 CF MOY CF FIC GF  DELTA e
1.000 0.500 0.4%91 1.217 2.434 1.0 0.009
10.000 -0.260 -0.16% -0.632 2,434 6.0 C.01¢&
2,000 0.456 0.374 1,005 2,206 3.0 0.009
11.000 -0.721 -0.763 -1.591 2,206 -1.0 0.084
3.000 0.410 0.331 0.952 2,324 3.0 0.02&
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 0.756 2,210 5.0 0.014
18.000 -0.,7359 -0.840 -1.722 2.268 -1.0 0.043
14;000 '00539 -0o757 -11223 2.268 -300 0.026
19.000 -0.918 -0.831 -2.098 2,286 2.0 0.042
15.000 0.409 0.289 0.934 2.286 5.0 0.014
47,000 - 0.963 0.4%9¢ 1.309 2.324 2.0 0.02%
16.000 1,410 2,830 3.277 2,324 -46.0 0,116
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 2.1%90 1.0 0.013
53.000 -0.727 ~0.7%94 -1.,5%2 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.,911 =1.7¢49 24445 -32.0 0037
IT.000 -0.744 -0.790 -1.8642 e o LT S 1) .04
346,000 0,550 0.414 1.212 242005 4.0 0,025
26.000 0.579 0.538 1.328 2,292 1.0 0.021
40,000 -0.7%92 -0.81%9 -1.816 2,292 -1.0 0.0&7
27,000 0.584 0.5947 1.372 2.347 1.0 0.022
41,000 ~0.671 -0.806 -1.576 2.347 -2.0 0.034
28.000 0.616 0.9547 1.411 2.2792 2.0 0.0483
42,000 -0.753 -0.767 -1.,725 2,292 -1.0 0.048
29.000 0.349 0.517 1,278 2.330 1.0 0.027
43,000 -0.727 -0.826 -1.69%5 2.320 =-2.0 0.032%5
30,000 D.608 0.506 1,300 2,128 3.0 0.027
44,000 -0.8135 -0.813 -1.742 2,128 1«0 0.042
31.000 0.547 0.470 1.210 2.213 2.0 0.02
45,000 -0.78¢9 -0.,819 -1.747 24213 -1.0 0.031
32.000 0.493 0.428 1.129 2,292 2.0 0.028
446,000 -0.797 -0.839 -1.827 2.2%92 =-1.0 0.037
57.000 0.51%5 0.353 1,156 2245 3.0 0.024
59.000 -0.771 -0.851 -1.731 2,245 -1.0 0.C4a2~
58.000 -0.415 -0.311 -0.948 2,326 4.0 0.017
60.000 -0.968 -0.913 -2.2052 2,324 1.0 G078 -
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wrvcd

11.000

3.000
12,000
17.000
13.000
{8.000
14.000
19,000
15,000
47,000
16.000
48,000
52,000
49,000
53,000
34,000
54,000
35.000
34,000
26,000
40,000
27.000
41,000
28.000
42,000
29.000
43,000
30,000
44,000
31.000
45,000
22,000
46,000
57.000
59.000
58,000
60,000

_00622
0.224
-0.9%1
-0.514
-0.215
"0»535
-0.598
-0.642
0.199
0,284
1,444
0.317
_0¢4?2
-0.344
-0.486
1.298
—0o795
-0.,&09
0.320
0.321
-0.580
0.317
-0.338
0.333
-0,482
0.3209
—00533
G.347
-0.558
0,271
-0.613
0.293
-0,700
-0.252
_00697
-0.402
-1.015

-0.5830
0.212
-0.327
0.206
-0.602
0.186
_00585
D.169
-0,4164
0.130
'0»615
0,102
=0.457
0.010
-0.836&
-0.,452
-1.000

CF FIC

0.624
-0.743
0.487
-1.540
0.50%5
-14329
-1.096
-0.458
-1.,393
-1.425
-1.421
0.441
0:.615
3,129
0.648
-1.036
-0.818
-1.,15%
2,926
—10793
-1.415
0.7&7
0!758
-1+ 330
0.755
-1.281
0.778
-1.127
0.703
-1.214
0.786
-1.,243
0.627
-1.440
0.715
"1 o?O?
-0.561‘\
-1.567
-0.,951
-2.3%4&

GF

2.420
2.420
2.475
24475
2.249
2,249
2.134
2.134
2.384
2.384
2,213
2,213
2.167
2,147
2.106
2.106
2.376
2.376
2,255
2.+255
2.324
2.324
2,292
2.292
2.380
2,380
2.239
2.23%
2.277
2.277
2.264
2.264
2.349
2.349
2.442
2.442
2.249
2,249
2.359

2.357%

DNELTA ne
4.0 0.021
-2.0 0.016
24.0 0.017
’*300 0.029
30.0 0.012
-300 04017
-1.0 0.014
19.0 0.021
-200 0»019
-3.0 00034
1,0 0.047
43.0 0.013
12.0 0.019
"'600 0.0460
1,0 0.013
-2.0 04031
-4.,0 0.008
-3.0 0,016
-6.0 0.002
1.0 0,073
-3.0 0,022
32.0 0.036
6.0 0.022
-1.0 0.042
5.0 0.022
1.0 0.020
7.0 0.012
-2.,0 0.017
7.0 0,019
-1.0 0.036
11,0 0.023
-1.0 0.015
11.0 0.022
-1.90 00057
12.0 0.023
1.0 0.050
-0.262000E+03
=240 0.03&
~-2.0 0.016
1.0 0.05¢

0.014
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ORIENTATION 90.0

1,000 -0.542 -0.,429 -1,238 2,285
10.000 =-0.214 -0,244 -0.488 2,285

2.000 -0.313 ~-0,258 =-0.726 2,320
11.000 -0.208 -0.175 -0.481 2.320
3.000 -0.335 =0.,252 -0.739 2.204
12,000 -0.250 =-0.,271 -0.551 2.204

17.000 -0.288 -0.309 -0.672 2,333
13.000 -0.2453 =0.240 -0.572 2.333
18.000 =0.200 -0.,308 =0.470 2,347
14,000 ~0.255 ~0.,1%92 -0.5%98 2,347
19.000 -0.223. =-0.290 -0.524 2.346

15.000 ~0.292 -0.225 -0.685 2,346
47.000 -0.476 -0.268 -1.003 2¢107
16.000 1.58B6 2.827 3.342 2,107
48,000 -0.441 -0.432 -0.954 2.164
52,000 -0.217 -0,343 -0.469 2.164
4%9.000 -0.242 -0.386 -0.574 24369
53.000 -0.217 -0.337 -0.514 2,369
34.000 1.306 2,777 2.828 2.166
54.000 =0.246 -0.,293 -0.533 2.164
35.000 -0.281 -0.242 -0.606 2.154
3@&000 -0,356 -0.257 -0.7467 2.154
24.000 =0.553 =0.466 =1 251 2,262
40,000 ~ 0 TT2 -0.373 -0.7%¢& 2.242
27,000 -0.528 -0,41°9 -1.161 24198
41.000 -0.3463 -0.278 =0.7%97 2.196

28,000 =0.509 -0.387 -1.216 2.387
42.000 -0.309 -0.,313 -0.738 2.387

29.000 -0.487 -0.355 . -1.065 24.187
43.000 -0.338 -0.,339 -0.738 2.187
30,000 “00420 -0.,303 -0.953 2.264
44,000 -0.,336 -0.266 -0.762 24265
31,000 -0.440 -0.284 -0.988 2,244
45.000 -0.241 -0.315 -0.540 2.244
32,000 ~0.376 -0.257 -0.843 2,243
44,000 -0.24% -0.287 -0.558 2.243
37.000 -0.387 -0.248 -0.874 2.25%
39.000 -0.312 -0.256 -0.703 2.204
284000 -0.332 -0.,292 -0.,689 2.074

60.000 -0.334 -0.325 -0.692 2.074

[ |
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FOSI. CF .98 CF MOY CF FIC GF ILELTA nF

1.000 -0.556 -0.761 -1.224 2.201 -3.0 0.023
10.000 -0.,612 -0.793  -1.348 2,201 -3.0 04023
20000 “00541 -00758 '10203 20223 -300 -00012
11,000 ~0.336 -0.216 -0.747 2,223 6.0 0.045
30000 -0.551 -0.69% -14213 2.200 -3.0 0.015
12,000 -0.,181 -0.070 -0.3%9 2.200 16.0 0,021
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 -0.008 -0.500 2,117 0.272000E+03 0,014

19.000 -0.4691 -0.587 -1.3546 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.,72 -1,130 2,107 -3.0 0.009
160000 10344 20703 2.832 20107 -6.0 00010
480000 -0.4464 -0.,690 -0.997 2,150 -4,0 0.006
52.000 .-0.438 -0.604 -0.%42 2.150 -3.0 0.010
49,000 -0.541 -0.833 -1.197 2,212 -4.,0 0.011
53.000 -0.862 -01686 *1&907 2.212 300 00044
34.000 1,263 2.691 2.747 2.175 =6.0 0,002
54.000 -0.503 -0.540 -1.074 2,175 -1.0 0.054
35.000 0.282 0.080 0.616 2.183 26.0 0.025
36+000 -0.67% -0.791 -1.483 2,183 =-2.0 0.10%
26.000 =593 -0.77% -1.2%2 2.17¢ -=-3.0 0,018
40,000 -1.022 -0,7035 -2.,24% 2,178 9.0 0.080
27.000 -0.5644 -0.77¢& -1.251 2.218 -3.0 0.021
41.000 -0.%9464 -0.,697 -2.,1329 2.218 4,0 0.154
28.000 -0.582 -0.765 -1.265 2.174 -3.0 0.012
42,0090 -0.88% -0,711 -1.9234 2.174 3.0 0.078
29.000 '00585 '0.751 *10236 20114 ‘300 00025
43&000 *00770 “00641 *1.627 29114 3*0 000?0
30,000 -0.5356 -0.768 -1.1%97 2,154 -3.0 0.009
44,000 -0.876 -0.727 -1,B87 24154 3.0 0.075
31.000 -0.595 -0.752 -1.24% 2,094 -3.0 0.023
45.000 -0.857 -0.699 ~-1.,7%9% 2.094 3.0 0.054
32,000 -0.857 -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 -0.57¢9 -0.798 -1,322 2.281 -3.0 0.0320
52.000 0,322 -0.065 0,735 2,281 -60.0 0.313
58;000 '009?3 _0'920 *2*002 2&058 1.0 00052
60.000 —0.465 -0.470 -0.956 2,058 -1.0 0.073



FOSI. CF .98 CF MOY CF FIC GF DELTA nF
1.000 -0.617 -0.650 -1.416 2.295 -1.0 0.024
10.000 -0.769 -0.751 -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.C27
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 2.158 4.0 0.048
13.000 -0.606 -0.688 -1,307 2,158 -2.0 0.025
18.000 -0.940 -0.821 -2.,107 2.242 2.0 0,082
14,000 0.443 0.301 0.9%92 2,242 S.0 0.016
19.000 -1.063 -0.841 =2.365 2,225 3.0 0.149
15.000 -0.370 ~0.693 -1.269 2.225 -2.0 0.054
47.000 -0.545 ~0.650 -1,232 2.262 -2.0 0.022
16,000 1.280 2.822 2.896 2.267 =640 0.003
48.000 -0.508 -0.621 -1.083 2,132 =-2.0 0.013
520000 -0.656 —00770 -1¢399 2. 132 -2.0 0.048
49.000 -0.630 -0.851 -1.421 2,235 -3.0 0,014
393.000 -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 0.058B
35.000 0.542 0.412 1.198 2,210 4,0 0.032
36,000 -0.799 -0.7%96 -1.766 2,210 1.0 0.043
26,000 -0.655 -0.6%99 -1.464 2,234 -1.0 0.07&
40,000 -1.32¢4 -0.925 -2.9462 2.234 5.0 G041
27.000 -0.4600 -0.4679 -1.394 2,325 -2.0 0.054
41,000 -1.,060 -0.903 -2.465 24325 2.0 0.059%
28.000 -0.730 ~0.663 ~-1.505 2.062 2.0 0.027
42,000 -1.190 -0.871 -2.,454 2.062 4,0 0.0B3 -
29.000 -0.568 -0.655 -1.291 2,275 -2.0 0,021
43.000 -0.925 -0.882 -2,103 2,275 1.0 0.044
30,000 -0.558 -0.646 -1.1¢92 24136 -2.0 ¢.01%
410000 -1.013 -0.Bé4 -2.164 2,136 2.0 0.01%
31.000 -0.549 -0.649 -1.26%9 2:313 =-2.0 0.037
45,000 -0.880 -0.816 -2.030 2.313 1.0 C.024
32,000 -0.5%6 -0.640 -1.238 2,226 -2.0 ND.027
46,000 -0.9%4 -0.831 =2,212 2,224 2.0 0.142
57.000 -0.977 -0.827 -2.,190 2,241 2.0 0.058
592.000 0.581 0.418 1,302 2.241 4.0 0,065
SB.000 -1.0%1 -0.778 ~2.063 1.8%92 .0 0.072
60.000 -0.470 -0.240 -0.889 1.892 10.0 0.01%
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FOSI. CF .98 CF MOY CF FIC GF TDELTA nF
1.000 -0.552 -0.657 -1.385% 2,508 -2.0 0.016
10,000 -0.655 -0.795 -1.441 2,508 -2.0 0.021
2,000 -0.792 -0.6%94 -1.818 2.295 2.0 0.042
11.000 -0.286 -0.,013 ~-0.657 2.295 0.205000E+03 0.030
3.000 -0.96% -0.:695 ~2.195 265 4,0 0.067
12.000 0,445 0.288 1,008 h.26u 4.0 00019
17.000 -0.793 ~0.806 -1.897 2,391 -1.0 0.034
13,000 -0.628 -0.764 -1.501 2.3%91 -2.0 0.030
18.000 -1.034 -1.,129 -2.283 2.207 -1.,0 0.036
14,000 0.576 0.424 14272 2,207 4.0 0.062
12.000 -0.916 -1.048 -2.173 2.373 =2+0 00021
15.000 -0.529 -0.721 -1.,255 2.373 -3.0 0,030
47.000 -0.672 -0.675 -1.301 «233 -1.0 0.037
16.000 1.414 2.848 J3.161 -.¢3q -6.0 0,031
48,000 =-0.,450 -0.632 =-0.997 2.216 =3,0 0.011
52.000 -04765 -1.,060 -1.6%4 2.216 -3.0 0.025
49.000 -0.5%5 -0.,B15 -1.,321 2.378 -4,0 0.013
53.000 -0.6%56 -0.782 -1.560 2,378 -2.0 0.024
34,000 1.330 2.874 2.935 2,206 =640 0.001
94.000 ~1.048 -1.191 -2.,313 h.~06 -2.0 0.055
35,000 0,565 0.4%92 1,319 « 337 2.0 0,015
36.000 -0.898 -0.767 -2.098 4133? 2.0 0.04%9
26.000 -0.439 -0.6%1 -1.,443 2.257 -1.0 0.029
40.000 ~0.912 =0.725 =2.0587 2,257 3.0 0.035
27.000 -0.703 -0 A73 -1.507 2.142 1.0 0.025
41.000 e Rl S =0.8722 w122 m.1az 2+0 0.043
28,000 -0.4620 -0, 654 ~1.445 h.hﬁ,‘-' -1.0 0.035
42,000 -0.747 -0.870 -1.7&6 363 -2.0 0.027
292.000 ~0.662 =0.6%57% -1.532 2.313 1.0 0.076
43,000 -0.784 -0.856 -1.812 2,313 -1.0 0.014
305000 ‘0.764 '0.6?3 ‘10703 20¢L 200 00013
44,000 ~-0.897 =0 272 -1,998 2.228 -1.0 0.036
310000 -00803 -0.684 -1.793 ¢|¢34 200 00040
450000 -0.912 -0.987 -2.038 2.234 -1.,0 0,037
320000 —OO?é? —00685 '11743 cc:?r 200 00025
46,000 -1.128 =1.201 -2+5B& 2.272 -1.0 0.0532
57.000 -0,812 -0.B11 -2.124 -+u16 1.0 0.024
59.000 0.487 0.341 1.274 24+616 9.0 0.024
S8.000 -1.338 -0.828 -2 47'Lb 2.031 740 0.075
60.000 -0.601 ~0.184 -1.221 2,021 23.0 0.040



1.000
10.000

2.000
11.000

3.000
12,000
17,000
13,000
18.000
14,000
12.000
15.000
47.000
16.000
48.000
592.000
42.000
53.000
34,000
54.000
35.000
36.000
26.000
40.000
27.000
41.000
28.G00

2.000
29.000
43,000
30.000
44,000
31.000
45.000
32.000
46.000
974000
59.000
58.000
60.000

=0 532
-0.544
-0.738
-0,658
_0§747
-0,704
0,631
-0.650
~0.704
=0, 906
-0.479

0.640
-0.618

0.476

CF FIC

-1.628
-1.366
-1.773
1.084
-1.626
1.273
~1.254
-1.431
-1.80%
1.272
-1.729
-1.322
-1.387
3:306
-1,080
-1.218
-1.09%
-0.965
3.015
-2.237
1.219
-1.455
-1.6132
-1.142
-1.551
_1|&$
~1.454
-1.,251
-1,686
-1.503
-1.730
-1.629
-1.541
-1,587
-1,681
-2.163
-1,543
1,455
-1.,460
1.126

2.15°9
2.159
293
51593
2.380
2.380
24227
AOL:—’?
‘.02“’3
2.223
2.359
2,359
2.305
2,305
2.187
”.187
2.2
;.274
2.247
2.247
2,289
2.289
2.397
2,397
2.13535
2.15%5
2,300
24300
- .l_33
-‘-“..83
+ 314
2.314
2.441
2.441
2.387
2.387
2.272
24273
24363
0‘—. U63
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ORIENTATION
FOSI. CF .98
1.000 -0.575

10,000 ~0.504
2.000 ~0.47%5
11.000 0.475
3.000 -0.467
12.000 -0.300
17.000 -0.255
13¢000 ”00543
18.000 0.3%90
14.000 0.356
19.000 0.364
150000 "00557
47.000 -0.504
16.000 1.413
48!000 -0t446
52.000 0.331
49.000 ~-0.,484
53.000 -0.321
34,000 1.337
54.000 0.634
35.000 0.376
36.000 ~0.966
26.000 -0.648
40,000 -0.330
271000 -0.578
41.000 0,236
28,000 ~-0.5E8
42,000 -0.251
29.000 -0.,567
43.000 -0.331
30.000 -0.542
44.000 0.356
31,000 -0.500
45,000 0.361
32,000 -0,508
46.000 0.429
57.000 -0.542
59.000 0,450
98.000 -0.707

60.000

0.223000E4+03

CF MOY

-0.838
-0.856
-0.784
0.134
-0.776
0.043
-0.256
-0.814
0.271
0.084
0.207
-0.830
-0.777
3.011
-0.7%90
0.291
“00841
-0.417
2.991
0.8607
0.247
-0.894
-0.864
-0.348
-0.,85%5
-0.202
-0.824
-0.0461
-0.833
0.014
-0.807
0.125
_0l783
0.195
"01 774
0.249
-0.83¢%
0.260
-0.833

0.414

6P

2.913
2.5132
2.416
2.416
2,493
2.493
2.321
2.321
2,309
2.309
2.260
2,260
2.221
2.221
2.387
2.387
2.324
2.324
2.283
2.283
2.354
2,356
2,228

2,228

2,311
2.311
240179
2.179
2.31°9
2.319
2.421
2.421
2.410
20410
2.333
2,333
2.355
2.3585
2.2469
2.269

DNELTA [
~4 40 0.020
-9.0 0.01%9
-4.0 0.009
26.0 0.033
-4,0 0.014
-B0.0 0.026
-1.0 0.007
-4.,0 0.016
5.0 0.014
33.0 0.110
8.0 0.015
-4,0 0.014
-4,0 0.007
-6.0 0.011
-5.0 0.006
2.0 0.020
-5.0 00011
-3.0 0.011
-6.,0 0.002
1.0 0.020
6.0 0.021
-4,0 0.008
-300 01028
-1.0 00033
-4,0 0,012
2.0 0.013
'3&0 00015
32.0 0.044
-4,0 00016
-0.245000E403
-4,0 0.020
19.0 0.047
-4,0 00012
2.0 0,014
-4,0 0.009
8.0 0.017
-4,0 0.026
8.0 0.095
-2.0 0.034
5.0 0.015

0.039



ORIENTATION 0.270000E403

FOSI. CF .98 CF MOY CF FIC GFF DELTA nF
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 -1.6%94 2.314 -~2.0 0.015
11.000 -0.7%97 -1.039 -1.845 2.314 -3.0 0.024
3.000 -0.822 -0.8446 -1.816 2,209 -1.0 0.029
12.000 -0.837 -1.,01%9 -1.849 2,209 -2.0 0.035
17.000 0.4%0 0.277 1,117 2.280 8.0 0.038
13-000 ‘00878 -140'57 “40003 20280 "‘2&0 00034
18.000 0.5%96 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
i5.000 -0.448 -0.418 -1.140 2.437 2,0 0.031
47.000 -0.752 -0.926 -1.7035 2.266 -2.0 0.016
16,000 1,349 2.857 3.097 2.266 -6.0 0.013
48,000 -0.497 -0.543 -1.178 2,372 =-1.90 0.020
S2.000 0.378 0.697 1,371 2,372 =-2.0 0.033
49.000 "00?01 -0!983 —1.470 21098 -310 00022
- A 53.000 0.412 0.258 0.864 2.098 6.0 0.014
&;m.! 34,000 1.289 2,874 2,926 2,270 =-6.0 0.001
54,000 0,53° 0.444 1.2249 2.270 3.0 0.015
I3.000 ~-0,75¢% -0.8190 =1.,.7G0 2.3086 -1.0 00013
36.000 0,766 -0.B8S -1.767 2:.306 =-2.0 0.023
26.000 ~0.,561 -0.592 -1.,3468 2.434 -1.0 0.027
40.000 0.432 0.213 1,052 2.436 11.0 0.038
! 27,000 =0.600 -0.4614 -1.4082 2.328 -1.0 0.027
f 41,000 0.553 C.414 1.288 2.328 4,0 0.029
28,000 ~0. 848 =0 404 =% a3 2.28¢% 1.0 0.01%9
424000 0,435 0.04% 1.4%. 2,286 2.0 0.020
27.0¢C0 -0.701 -0.702 -1.540 24197 -1.0 0.027
s 43,000 0.691 0.+5%3 1,518 24197 2.0 0.023
30.000 -0, 485 -0.781 -1.614 2,355 2.0 0.020
! 44,000 0.4%1 0.629 1,628 2,355 1.0 0,051
‘ 31,000 -0.764 -0.,8B51 -1,773 2.320 -2.0 0.0%0
45.C00 0. 441 G.&21 1533 2.320 1.0 0.044
32,000 -0.7%24 -0.892 -1.7%4 2.259 -2.0 0.026
46,000 0.688 0,568 1,554 2,259 2.0 0.024
570000 -0.761 —0.888 -1.6%3 2¢223 -200 00018
8%.000 ~0.742 <3850 =1.4350 2.228 -=-2.0 0.010
S98.000 -1.348 ~1 4257 ~3.061 2.228 1.0 0.063
60.000 ~1.327 =l THY =-2+970 2,238 2,0 0.070



4 5 4445 5544 4 45— 45

FOSI. CF .98 CP MOY CFP PIC GF DELTA oF
1.000 0.40%9 0.321 0.952 2.326 3.0 0.023
10,000 0.514 0.417 1. 185 2.326 340 0.043
2.000 0.514'. , 0.442 1.127 2,193 2.0 0.011
11.000 -0.558  -0.847 -1,223 2.192 -4.0 0.012
3.000 0.471 0.422 1.076 2:282 2,0 0.016
120000 '00566 -00847 -10292 20282 -4r0 0.013
17.000 0.555 0.183 1.188 2,142 21,0 0.022
13.000 0.385 0.254 0.823 2.142 6.0 0.010
18.000 0,302 0.108 0.665 2,202 19.0 0.021
14,000 =-0.613 =-0.886 ~-1,349 2,202 -4.,0 0.009
19.000 0.228 0.062 0.575 2.525 27.0 0.014
15,000 0.227 0.149 0.574 24525 6.0 0.009
47,000 0.503 0.495 1.092 2,170 1.0 0.020
16,000 1.342 2.787 2,912 2,170 =-4.0 0.014
48,000 0.345 0.337 0.747 2,165 1.0 0.007
52,000 0.317 0.198 0.687 25185 7450 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 1.31% 2,786 2.863 2,178 =4.0 0.007
54,000 -0.206 -0.138 -0.449 2,178 5.0 0. 0LY
35,000 -0.625 -0.870 -1.357 2.170 =-3.,0 0.0164
oo ok 346,000 0.385 0.280 0.836 2170 4,0 0.013
26,000 0.364 0.305 0.918 2,523 2.0 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 0.288 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 0.0%2
29.000 0.461 0.383 0.9964 2,160 2.0 0.01&
432,000 0.443 0.272 0.958 2,140 7.0 0,024
30.000 0.477 0.424 1,037 D178 2.0 0.024
44,000 0.419 0.238 0.90% 2,173 8.0 0.017
31,000 0.478 0.442 1124 S35%—- 120 8.020
45,000 0% 8,0 0.018
22.000 0:52 =20 0,031
44,000 0.342 0. 21,0 0.016
¥%57.000 0.431 0. 6,0 0.032
59,000 -0.608 -0.917—"-1.358 2,237 —-4,0  0.01¢
1 SE.000 0.601 07487 1.321 2.1%9% 3.0 0,023
l60.000 -0,4%49" -0.884 -1.361 2.199 =-3.0 0.013




- =
ORIENTATION 0.345000FE+032
FOSI. CF .98 CF MOY CF FIC GF DELTA LF
10000 0&565 0.54.3 14275 2.257 1&0 0!036
10.000 0.414 0.195 0,925 2,257 12,0 0.041
2,000 0,603 0.587 1.340 2,222 1.0 0.012
o 11.000 -0.4602 -0.748 -1.338 2,222 -2.0 0.025
;e 3,000 0.620 0,499 1.412 2,277 3.0 0.062
PREER 12,000 -0.553 -0.780 -1.259 2,277 =3.0 0.024
17.000 -0.848 -1.03& -2.004 2.309 -2.,0 0.019
13,000 0.459 0.406& 1.060 2.309 2.0 0.027
: 18.000 -0.849 -0.790 -1.821 2.1464 1.0 0.028
! 14,000 -0.625 -0.777 -1.342 2,146 -2.0 0.032
i 19.000 -0.840 -0.734 -1.831 2.181 2+0 0.022
i 15.000 0.427 0,339 0,932 2,181 3.0 0,010
; 47,000 0.724 0.715 1.594 2.202 1.0 0.026
16.000 1.387 24775 2.054 2,202 ~4.0 0.059
48,000 0.57¢ 0.702 1.374 2.38L -2.0 0.013
| 52.000 -0.450 -0.4%¢& -1.073 2,386 -1.0 0.018
S 49,000 0,356 0.068 0.764 2,148 43.0 0.028
o 53.000 -1.470 -1.562 -3.157 2.148 -1.,0 0.061
34,000 1.281 2.767 2.822 2.203 =640 0.002
54.000 -0.437 -0.438 -0.9643 2,203 -1.0 0.:.012
35.000 -0.,610 -0.,798 -1,409 2.311 =-3.0 0.012
24.000 0.5610 “EAD 1.40% 2.311 240 0.023
26,000 0.723 0,400 1+53% 2.122 3.0 0,029
40,000 -1,073 ~-1.142 -2.,276 2.122 =10 0.024
27.000 0.63% 0,409 14514 2,248 1.9.0 0.019
41,000 -0.960 -1.151 -2.,272 2,368 =-2.0 0.037
28.000 0.701 0.645 1.498 2+135 1.0 0.030
42,000 -1.10% -1.153 -2.348 2.135 -1.0 0.03¢
29.000 0725 0,63 1.547 2,133 240 0.020
43.000 -1.033 -1,139 -2,204 2,132 -1.,0 0.026
30.000 0.688 0.637 1.540 2,238 140 0.030
44,000 -1.017 o W ~2.277 2,238 -1.0 0,023
31.000 0,480 0,639 1,458 2,120 1.0 0.0264
45,000 -1.037 -0.972 -2.19%9 2120 1.0 0,029
32,000 0.712 0.4628 1.481 2.080 2.0 0.032
446,000 -1.043 -0.849 -2,211 2.080 3.0 0,043
57.000 0.614 0.501 1.395 2.274 3.0 0,022
59.000 ~0.632 -0.793 -1.438 2.274 -3,0 0.0532
58.000 0.641 -0.018 1.433 2,236 -0.371000E403

60.000 -0.%1¢6 -0.782 ~2.050 2.234 2.0 0.Cc58



Coefficients de pression Cq et Cp

mesurés sur la forme 8

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts
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Tabelle 4.6.9
h:b:1=236:2:1
Toiture a 30°

DE FORCE
Coe C* e Eyj Sl &
surface SUrtace de_
surface d'application TaoalHEEs PRERNENCA: =
surface exposée
au vent
©® A B8 C D E F G H m n 0 bxh i 1xb
00 0!5; "O|1'| “;lo ""l]‘o ‘0,1’8"0:"‘8 "0,55 '0;55 '0;93 ‘00.1’8"0|32
15710, 621-0,53|-0,90[ 0,99 [-0,#3 |-0,81 |-0,4%|-0,65 |-0,92|-0.%1|-1,04
45°10,46 [-055| 0,46|-0,¥3|-0.44 |-0,65(-0,65 |-0, ¥5[-0,68|-0,S1|0,49
90" |-063|-0,69| 0,69|-0,29|-0F1-0,32|-0,¥ |- 0,32-0,65|-0,8%|0, 49
180°
C = -1,3) Coefficient o _,

de frottement t~
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COEFFICIENTS DE PRESSION

COEFFICIENTS

Tabelle 4.6.9
h:b:1=236:2:1

Toiture a 30°

DE FORCE
Cpe C*Pe Cl C2 C3
¢ surface de
face d'application o référence =
Hrrace = localisée surface exposée
au_vent
P A B C D E F G H m n 0 bxh 1xh 1xb
0°10.58|-064|-1,16 |-1,16 [-0,69 (-0,69|-0,98|-0,#3-0,88-0,53|-0,31[ 1,18 |- 0,001, 62
]50 0|53 "'0[59 ‘0.84 "‘.O& "0|51' -0:-*4 “0'69 -0,54 -I’IQ -Olz; -.h |3 l|‘3 _0'18 Illlq
45°10,3% |-0,35 0,38 |-0,%|-030|-065/-0,8% -0,35|-0,34|-0,10| 0,28 | 0,32 0,83 1,53
90" |-0,53|-0,53| 0,69 |-0,34|- 086|-0,19 |-0,86 ~0,\3 (0,44 |-1,06|0,40|- 0,06 0,93(0,82
180°
£ ow o Coefficient "
cpe * ~h42 [ frottement tC

-
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MODELE N° 8
Numérotation des prises de pression
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— 3 4t 5 1 kS

FOSI. CFr .98 CF MOY CP PIC GF DELTA o
1,000 0.578 0.561 1,238 2.143 1.0 0.027
10,000 -0.77% -0.592 -1.670 2.143 4.0 0,044
2,000 0.559% 0.512 1.217 24177 1.9 Q.021
11.000 -0.603 ~-0.697 -1.313 2.177 =2.0 0.029
3.000 0.458 0.435 1.019 2,224 1.0 0.026
12,000 -0.939 -0.,652 -1.200 2.224 -2.0 0.028
17,000 -0.899 -0.8%96 -2.008 2,234 1.0 0.062
13.000 ~0.637 -0.3589 -1.423 2.234 1.0 0,053
18,000 -0.9&7 -0.%922 -2.082 2.121 1.0 0.0%1
14.000 -0,918 -0,850 -1.100 2.121 -3.0 0019
19,000 -1.011 -0.904 -2.,154 2,129 240 0,074
15.000 -0.717 -0.649 -1.,527 2,129 2.0 0.032
37.000 0.705 0.7%96 1,562 2.216 -2.0 0,024
16.000 -0.570 -0.702 -1.263 2.216 -2.0 0.017
28.000 0.626 0.71%5 1,318 2,107 =-2.0 0.024
34.000 -0.714 -0.880 ~-1.503 2.107 =-2.0 0,020
346,000 -0.993 -0.881 -2.156 2.171 2.0 0.061
50.000 0.556 0.650 1.20%5 2.149 -2.0 0,015
35.000 -0.462 -0.659 -1.002 2,169 -3.0 0.013
51,000 0.554 0.653 1,350 2.438 -2.0 0.022
47 .000 -0.930 -0.929 -2.2467 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 -2.3467 2.154 1.0 0.050
94.000 0.654 0.646 1,378 2,107 1.0 0,027
49.000 -1.026 -0.962 -2.162 2.107 1.0 Q.O50
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 0,048
58.000 ~-0.,959 -0.644 -1.199 2.14% -2.0 0,015
60.000 -0.961 =0.922¢4 -2.080 2,145 1.0 0.08%
62,000 0.731 0,812 1.582 2,165 -2.0 0,039
692.000 -1.050 -0.967 -2.274 2,165 1.0 0.020
63.000 0.792 0.810 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 2,232 3.0 0047
72.000 -1,174 -0.978 -2.464 20099 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



FOSI. CF .98 CF MOY CF FIC GF DELTA nF

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
20000 00511 00549 lohda 2;461 -1.0 00016
11,000 -0.670 -0.85¢4 -1.647 2.461 -32.0 0.034
3,000 0,594 0,530 1,301 2.190 2,0 0.02%5
12.000 -0.724 -0.848 -1.984% 2,190 -2.0 0.035
170000 —1'048 _10100 _21307 h'hol —1.0 00053
130000 ”0&760 _0075? _1o672 a&¢01 100 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
190000 ”10088 -1.125 --0378 Lf187 _100 00023
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 0.01%
38,000 0.637 0.821 + 545 2.425 -3.0 0.010
34,000 -0.4649 -0.,880 =14273 2.425 -3.0 0,020
32.000 0.4698 0.762 1.620 2,322 -1.0 0.023
36'000 _10324 '10417 = 35079 29322 -1.0 00069
50.000 0.660 0,853 1.586 2,403 -2.0 0.013
35.000 -0.521 -0.834 -1.2%53 2.403 -4,0 0,013
51,4000 0.485 0.737 1,558 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 0.984 2,344 4.0 0.019
48‘000 FO.B?? -0.,995 i 104 :0346 “1&0 00035
54,000 0,698 0735 .qé? 2,244 -1.,0 0.015
49&000 “00958 _10074 Lildo ¢0¢44 —g.O 00070
5&-000 _0t7?? _0‘843 _14788 u.hqa '100 00029
575000 -10096 -0.,940 ‘2.458 2 242 200 0.050
581000 “0'811 _1#019 —50072 2&556 _300 0-043
60.000 -0.839 -1.097 -2.144 +3956 -3.0 0,031
42,000 00895 10060 20009 hc¢4d _atO 00012
69 .000 "00378 -0.874 ~1.972 2.245 1.0 0.040
630000 OOBBO 1#051 2,013 -agBB -2t0 00013
70,000 -0.9232 -0.8469 -2.132 2,288 1.0 0.073
64.000 0.872 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 -10004 -0.916 ~2.399 20389 1.0 0.057
66,000 0.806 0,265 1.886 2,340 2.0 0.013
73.000 -1.0346 -0.923 —2.424 2+.3490 2.0 0.074



& 44+ 5 4+ 5 51

e T e O e T T
S NN S S S S S S S E S S E == s s E =S s

FOSI. CF .98 CF MOY CF FIC GF DELTA e
1.000 0.389 0.348 0.946 . 2.431 2.0 0.015
10,000 -0.918 -0.+711 -1.259 2.431 -3.0 0.009
2,000 0.256 0.145 0.615 2.397 8.0 0,010
11.000 -0.713 -0.957 -1.710 2.397 -3.0 0.029
3,000 0.263 0,154 0.576 2.192 g.0 0,009
12.000 -0.748 -0.964 -1.639 2.1922 -3.0 0.026
17,000 -0.809 -0.933 -10356 2.296 -2.0 0.030
13,000 -0.,622 -0.732 -1.427 2,296 -2.0 0.021
184000 '00901 -1§054 ‘20127 20361 _200 00026
14,000 -0.,708 -0.938 -1.672 2.361 -3.0 0,030
12.000 -0.873 -1.089 -1.974 2.261 -2.0 0.012
15,000 -0,585 -0.+432 -1.322 2.2561 4,0 2.021
37.000 0.465 0.454 1.107 2.378 1.0 0,014
16.000 -0.658 -0.%944 -1.564 2.378 -4.0 0.014
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
37.000 0,355 0.234 0.7%91 2.229 6.0 0.020
36,000 -0.973 =1 219 -2.148 2.229 L O 0,015
30.000 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 0.3%21 0.228 0,905 2.317 £.0 0.020
47,000 -0.5735 -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 2.2353 =3.0 0.011
54.000 0.362 0,236 0.847 2,341 6.0 0.018
49.000 -0.738 -0.821 -1.729 2,341 -2.0 0,031
S56.000 -0.460 -0.661 -1,003 2.180 -4.0 0.007
570000 _00551 _00748 _11201 2;180 -2.0 0.01%5
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 0.526 0,461 1.165 2.214 2.0 0,011
69.000 -0.517 -0.707 ~1.144 2,214 =-3.0 0.011
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 0.047
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
65.000 0.420 0,420 1.143 2.334 2.0 0,018
72.000 -0.,537 -0.727 -1.254 2,334 =3.0 0,020
66,000 0,421 0.381 0.930 2.211 2.0 0.010

73.000 _00595 -0o763 “10316 2.211 -3c0 0'048



=+ 5 & 51 &+ -

FOSI. CF .98 Cr MOY CF FIC GF DELTA DF
1.000 =0.626 -0.,345 -1.329 2.122 ?.0 0.029
10,000 -0.246 -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
3,000 -0.4346 -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 -0.393 2,233 5.0 0.016
18.000 -0.263 -0.326 -0.575 2,188 -2.0 0.010
14,000 -0.427 -0.,350 -0.%33 2.188 3.0 0.020
19.000 -0.318 -0.,349 -0.771 2.425 -1.0 0,035
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
380000 -0o274 "0»175 -00642 2;348 600 0.018
34,000 -0.,106 -0.090 -0.250 2.348 2.0 0.007
379.000 -0.426 -0.216 -0.,9231 2.186 10.0 0.021
36.000 -0.4466 -0.239 -1,018 2.186 10.0 0,050
50.000 -0.,671 ~0.,310 -1.477 2,201 12.0 0.032
35.000 ~0.614 -0.342 ~1.351 2.201 2.0 0.015
51.000 -0.480 -0.235 -1.05¢9 2.206 11,0 0.019
47,000 -0.338 -0.337 -0.,74%5 2,204 1.0 0.015
52,000 -0.386 -0.416 -0.855 2.215 -1.0 0.029
48.000 ~-0.274 -0.350 -0.406 2.215 -3.0 0.007
54.000 -0.436 -0.,230 -0,981 2.249 2.0 0.023
49.000 -0.291 -0.323 -0.655 2.249 -1.0 0.013
96.+000 -0.18B3 -0.273 -0.4190 2,240 -4.0 0,003
97.000 -0.219 -0.299 -0.491 2,240 -3.0 0.00%
580000 '00205 -00301 -0.,481 2+.349 ‘400 0,002
60.000 -0.251 -0.314 -0.58¢9 2,349 -3.0 0,01%
62,000 -0.646 -0.334 -1.449 2,243 10.0 0,028
69.000 -0.292 -0.,308 -0.456 2.243 -1.0 0.010
1530000 "00647 "0*293 -10393 2;152 1300 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
71.000 =0.295 -0.312 -0.618 2.094 -1.0 0.023
65.000 0,633 -0,230 -1.,344 2,126 18.0 0,057
72,000 -0.299 -0.319 -0.4637 2,126 -1.0 0.004
66,000 -0.52¢6 -0.207 -1,148 2.184 16,0 0.021

73.000 -0.270 -0.333 -0.5%0 2.184 -2.0 0.009



A+ & 4+ + &+ + 3+ 4+ = 3+ 4 2+ 4+ 3 3 45 3 54 3+ &34 5

o

FOSI. CF .98 CFr MOY Cr FPIC GF DELTA ng
1.000 -0.587 -0.849 -1.258 2,145 -4.0 0.015
10.000 -0.748 -0.895 -1.605 2,145 -2.0 0.027
2.000 -0.326 -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 -0.557 -1.482 2.224 2.0 0.020
192,000 -0.810 -0.788 -1.761 2,175 1.0 0.040
15.000 -0.7546 ‘0&920 -1.6435 2;175 -2.0 0.072
37.000 -0.556 -0.851 -1.239 2,230 -4.0 0.017
16,000 -0.380 -0.731 -1.293 2,230 =-3.0 0,017
38.000 -0.621 -0.833 -1.293 2.081 -3.,0 0.025
34,000 -0.557 -0.,7%57 -1.159 2,081 -3,0 0.014
32.000 -0.,589 -0,827 -1.261 2176 -%.0 0. .010
364000 -0.858 -0.933 -1.867 2.176 -1.0 0.060
50.000 -00710 -00843 -1i538 2!166 _500 00025
35.000 -0.9272 -1.037 -2.104 2,166 -1.0 0.023
51.000 -0.800 -0.824 -1.769 2,211 -1.0 0.047
47.000 -0.636 -0.833 -1.407 2.211 -3.0 0.023
52'000 "00714 —00376 -10555 20178 -2.0 0,032
48,000 -0.521 =-0.77%9 -1.134 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 -0.7%90 -1.081 2.3536 -5.0 0.C10
57.000 -0.459 -0.733 -1.082 2,356 -4.0 0.012
58.000 -0.424 -0.641 -0.971 2.279 -4.,0 0.014
600000 "00624 ‘0.755 -1 0422 2&279 _200 0.027
42,000 =0.667 -0.,823 -1,433 2.148 -2.,0 0,051
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 -0.77%5 =1.,151 2,132 -4.,0 g.008
64,000 -0.735 -0.831 -1,551 2,109 -2.0 0.037
71.000 -0.577 -0.800 ot Y. 2,109 -3.0 0,011
65.000 -0.5%97 -0.819 -1.432 2,398 -3,0 0.018
72,000 -0.51¢9 -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



FOSI. CF .98 CFr MOY CF FIC GF DELTA oF
1.000 -0.543 -0.534 -1.,159 2.126 1.0 0.026
10.000 -0.+642 -0.678 -1.,345 2.126 -1.0 0.021
2,000 -0.506 -0.507 -1,132 2.238 -1.0 0.021
11.000 -0.657 -0.587 -1.470 2.238 2.0 0.032
3.000 -0.719 -0.542 -1.482 2.060 4,0 0.083
12.000 -0.716 -0.615 -1.475 2:,060 2.0 0.014
17.000 -0.991 -0.886 -2.077 2,097 2.0 0.040
13.000 -0.611 0,667 -1.230 2.097 -1.0 0.047
18.000 -0.859 -0.859 -1,934 2,252 -1.0 0.066
14.000 -0.720 -0.654 -1.622 2.252 2,0 0.043
12.000 -0.923 -0.883 -2.040 2,211 1.0 0.037
15.000 -0.447 -0.462 -1,032 2.211 -3.0 0.009
37.000 -0.466 —-0.412 -1.083 2,322 -3.0 0,022
16.000 -0.%246 -0.939 ~2+19%6 2,322 1.0 0,059
38.000 -0.,450 ~0.625 -1.,047 2,329 -3.0 0.023
34,000 -0.4463 -0.611 -1.079 2.329 -3.0 0.022
32.000 -0.454 -0.592 -1.,032 2,271 -3.,0 0.016
36&000 “00466 ‘0&5?3 ”10058 2&271 “410 00007
50.000 -0.449 -0.652 -0.974 2,169 -4.0 0.007
35,000 -1.228 -14+115 ~2.&64 2.149 2.0 0.047
91,000 ~0:463 -0.889 -1.019 2+200 --3.0 0.012
47 .000 ~0.942 -0.724 ~-2.073 2.200 1.0 0.035
524000 -0.5B4 '00645 “1.2?2 20179 -110 00042
48,000 -0.,919 -0.7%1 -2.003 2.179 2,0 0.048
24,000 -0.420 -0.971 ~-0.%46 2,283 -3.0 0.012
49&000 _00727 “0;817 -1.637 20253 ’200 0&013
96.000 -0.808 -0.843 -1.772 2:.194 -1,0 0.053
57.000 =0.903 -0.763 -1.,980 2,194 2.0 0.045
58,000 -0.,800 -0.,688 ~13 771 2,214 2.0 0.113
60.000 -0.873 -0.834 -1.943 2.214 1.0 0.054
62,000 -0.431 -0.583 -0,937 2,174 -32.90 0.012
692.000 -0.%251 -0.8495 2,087 2.174 2.0 0.028
63.000 -0.,438 -0.579 -0.995 2,270 -3.0 0.015
70.000 -0.840 -0.806 =1.9064 2.270 1.0 0.033
64,000 -0.+469 -0.,584 -~1.001 2.136 -2.,0 0.031
71,000 ~0.777 -0.798 ~1.,4659 2.136 -1.0 0.023
65.000 ~0.463 -0.578 -0.968 2.092 -2.0 0.019
72.000 ~0.7986 ~0.7277 ~1.645 2.092 1.0 0.034
66,000 -0.45¢ =0.:610 -1.,008 2.198 -3.0 0.010

73&000 —0'804 _0a7?2 _1t767 2&198 100 00069



FOSI. CF .98 CF MOY CFr PIC GF DELTA g
1.000 -0.456 -0.,517 -1.071 2.350 -2.0 0.022
10.000 -0.570 -0.725 -1.338 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 ¢.029
3.000 -0.673 -0.629 -1.578 2,346 1.0 0.034
12,000 -0.784 ~0.639 -1.843 2.344 3.0 0.021
17,000 -0.249 -0.841 -2.156 2.271 2.0 0,031
13.000 -0.577 -0.724 -1.311 2.271 -3.0 0,025
18.000 -1.,033 -1.120 -2,192 2,122 -1.0 0.023
14,000 -0.770 -0.743 -1.,435 2,123 1.0 0.013
19.000 -1.041 -1,075 -2.356 2,264 -1.0 0,030
15.000 -0.524 -0.72% -1.186 2.264 =-3.0 0.014
37.000 -0.514 -0.,652 -1.,187 2,308 -3.0 0.025
16,000 -1.1350 -1.289 —-2.653 2,308 -2.0 0,040
380000 -00593 “0.654 '10333 2!249 ‘1:0 00015
34,000 -0.420 -0.616 -0.%244 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 -2.32% 2:386 -1.0 0034
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%9
592,000 -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
04.000 —00712 -00649 "10635 2.295 1.0 0.067
4%2.000 -1.128 =1172 ~2.589 2:.295 -1.0 0.051
964,000 -0.554 -0.633 -1,216 2.194 -2.0 0.022
570000 -0o954 -15055 _2§093 20194 "100 0;017
28,000 -1.384 -1.316 -3.235 2,337 1.0 0.051
60,000 -0.978 -1.151 -2.28¢6 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 -1.87¢6 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.,837 24197 =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 -0.62%5 -1.1%94 2,281 -2.,0 0.02%
72.000 =0y 295 -0.840 -1.814 2,281 -1.,0 0.039
46,000 -0.620 -0.644 -1.378 2,223 -1.0 0.058

73.000 -0.768 -0.994 -2.+152 2,223 -1.0 0.067



T rr

FOSI. CF .98 CF MOY CF FIC GF DELTA np
1.000 ~0.604 -0.5%4 -1,412 2.338 1,0 0.023
10.000 -0,493 -0.720 -1.152 2.338 =-4.0 0.020
2o000 "00552 -0.,59¢4 ‘1a259 20280 '1&0 00015
11.000 -0,830 -0.069 -1,208 2.280 47.0 0,048
3.000 -0.604 -0.,583 -1.417 2.3435 1.0 0.0461
12,000 -0.532 -0.333 -1.,247 2.345 6.0 0.026
17,000 -0.504 -0.432 -1.124 2.229 2.0 0.023
13.000 -0.485 -0.695 -1.080 2,229 -4.0 0.011
18.000 -0.773 ~-0.4605 -1.755 2.271 3.0 0.072
14,000 -0.610 ~0.662 -1.385 2,271 -1.0 0,015
19.000 ~0.695 -0.467 -1,609 2.316 9.0 0,036
15.000 -0.462 -0.69%93 -1.070 2.316 -4.0 0.015
37.000 -0.540 -0.,453 -1,223 2,183 =240 0.044
16&000 '10328 '1;115 “34900 2¢183 200 00094
38.000 -0.444 -0.617 -0.993 2.235 -3.0 0.008
34.000 -0.385 -0.567 ~0.,860 2,235 -4.0 0.013
32.000 -0.479 -0.600 -1,052 2.196 =3.0 0.020
36,000 -0.466 -0.678 -1.024 2.196 -4.0 0,010
50.000 -0.,427 ~0.652 -0.974 2.328 -4.0 0.009
35.000 -0.729 -0.769 -1.698 2.328 -1,0 0.023
51.000 -0.427 -0.595 -0.930 2,178 -3.0 0.012
47.000 -0.,469 -0.453 -1,022 2.178 1.0 0.027
$2.000 -0.402 -0.,600 -0.%22 2,292 -4.0 0.013
48.000 -0.,720 -0.445 -1.,449 2.292 640 0.018
54.000 -0.588 -0.599 -1.,374 2,334 -1.0 0.051
49,000 -0.726 -0.616 -1,695 2.334 2.0 0,025
56.000 -0.337 -0.504 -0.713 2.118 -4.,0 0,008
57.000 -0,515 -0,258 -1.091 2.118 10.0 ¢.030
38.000 -1.,293 -1.412 -3.031 2.344 -1.0 0.066
60.000 -0.759 -0.571 -1,780 2.344 4,0 0.058
62,000 ~0.4469 -0.626 -1.015 2.1646 -3.0 0.016
62.000 -0.359 -0.454 -0.,778 2.166 -3.0 0.012
63.000 -0.488 -0.623 -1,156 2.368 -3.0 0.048
700000 '00332 -00371 -0,786 20368 -¢00 00011
64!000 -0.448 -0.616 -1.079 2&303 -3.0 0,014
71.000 -0.385 -0.344 -0.889 2,308 2.0 0.037
65.000 -0.444 -0.607 -1.071 2,410 -3.0 0.031
72,000 -0.370 -0.313 -0.892 2.410 2.0 0,019
66.000 -0.430 -0.594 -1.011 2.350 -3.0 0.024

73,000 -0.421 -0.273 -0.,989 2,350 6.0 0,022



EEmEEEEmmsm=m ===

3.000
12,000
17.000
13.000
18.000
14,000
12.000
15.000
37.000
16.000
38.000
34,000
39,000
36,000
20.000
35.000
51.000
47.000
22.000
48.000
54,000
49,000
56,000
97.000
58.000
60,000
62,000
69.000
63.000
70,000
64.000
71.000
654000
72,000
66.000
73.000

GF

2,217
24217
2,337
2,337
2.1%90
2.190
2.341
2,341
2.176
2,176
2,198
2.198
2,304
2,304
2.417
2,417
2,245
24265
2.166
2.166
2.181
2.181
2,122
2. 22
2,457
2.457
2,380
2,380
2.273
2.273
2.209
2.209
2.208
2,208
2.274
2.274
2.4046
2,406
2.234
2,234

n

<

DF

0.015
0.036
0,020
0.052
0.018
0,032
0.008
0.030
0.020
0.020
0.017
0.016
0.021
0.044
0.013
Q0.027
0.012
0.026
0.030
0.027
0.025
0.011
0,011
0.,017
0,030
0.017
0.008
0,013
0.035%5
0.030
0.054
0.020
0.032

+229000E4+03

0.028
0,009
0.021
0,019
0,066
0.012

o



FOSI. CFr .98 CF MOY Cr FIC GF DELTA nF
1.000 -0.562 -0.388 -1.,220 2.170 9.0 0.027
10.000 -0.868 -1.0536 -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 2.0?0 -2.0 0.034
3,000 -0.778 =y 217 -1,739 + 235 1.0 0.035
12,000 -0.763 -1.015 -1.705 5.535 -3.0 0.02¢4
17.000 0.430 0,288 0.981 2.280 5.0 0.021
13.000 -0.834 ~1,106 -1.901 L.LSO -3.0 0.026
18.000 0.613 0.409 1,309 2.134 1.0 0,035
14,000 -0.583 -0.613 -1.244 2.134 -1.0 0.018
19,000 0,605 0.515 1,287 2.127 2.0 0,034
15»000 _00534 -0.,438 “1#136 1q7 3}0 0!017
37,000 =0.5% 0,501 -1.30¢4 ;.201 2.0 0.027
16.000 -0.778 -0.%84 -1.713 2.201 -3.0 0.024
38.000 -0.734 -0.944 -1.559 2 124 -3.,0 0,015
34.000 -0.649 -0.899 =1 +379 +124 -3.0 0.012
392.000 -0.72726 -0.913 -1.730 h'hso -2.0 0.024
36.000 -0.549 -0.429 -1.,225 2.230 3.0 0.039
500000 '00519 '00362 '1r108 5‘133 500 00027
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 0.558 0.516 1.275 2.285 1.0 0.033
520000 _00765 '10019 ’1}628 2.128 “310 00022
48.000 0,787 0.833 1.67%5 2.128 -1.0 0.021
54.000 -0.801 -0.873 -1.715 2,140 -1.,0 0.026
49,000 0.744 0,800 1.591 2,140 -1.,0 0.048
96,000 0,285 0.214 0.617 2.163 4,0 0.008
97,000 0.74% 0.866 1.620 2.163 =240 0.030
58.000 0.455 0.515 1.02 2.248 -2.0 0.015
60.000 0.647 0!733 1&455 uthqa ‘200 00018
62,000 -0.,545 -0.4264 -1.249 2.293 3.0 0.029
69.000 0.533 0.458 1.222 2.293 2.0 0.034
63,000 -0.,5%1 ~-0.,478 -1.250 b;liu 3.0 0.023
70.000 0.680 0,689 1.43% +115 -1.0 0.024
640000 _0t602 _00543 '1.342 ﬁtLE? 200 0.010
71.000 0.709 0.796 1.581 2,229 -2.0 0.018
65«000 '0-730 -00613 _10620 ¢0-21 2&0 00035
72.000 0.714 0.837 1,585 ¢.¢21 -2.0 0.028
66.000 -0,701 -0.697 -1.566 + 233 1.0 0.018

73.000 0,762 0.840 1.702 2.233 -2.0 0.037



-+t S+ - 4+ F + + F 3 + 5t F - 3 25 a0

FOSI. CF .98 CF MOY Ce PIC GF DELTA g
1.000 0.38%9 0.342 0.869 2,236 2.0 0.022
10.000 0,210 0.032 0.470 2:236 56.0 0.016
2,000 0.500 0.307 1.114 2:227 - =-1.0 0.023
11.000 -0.614 -0.816 -1.3648 2,227 -3.0 0.020
3,000 0.438 0.448 0.%41 2:194 -1.90 0.017
12,000 -0.608 -0.825 -1.334 2.194 -3.0 0,008
17,000 0.412 0.157 0.963 2,339 17.0 0,017
13.000 0.338 -0.,007 0.7%0 2,339 -0.507000E+03 0.313
18.000 0.312 0,121 0.661 2,116 14,0 0.024
140000 '01588 ”00814 '10245 2.116 "300 00014
19.000 0.243 0.106 0.51%5 2.117 13.0 0.009
15.000 -0.611 ~0.364 -1.293 2.117 1.0 0.045
37.000 0.426 0.452 0.953 2.236 -1.0 0.016
16,000 -0.609 -0.854 -1.362 2,236 -3.0 0.021
38.000 0.514 0.604 1.096 2,135 -2.0 0.022
34,000 -0.709 -0.312 -1.514 2.135 13.0 0.077
39.000 00583 0.604 10221 2'0?5 “1&0 0.012
36&000 “0&579 -00667 -10214 20095 -2.0 00014
50.000 0.331 0.318 0.739 2.230 1.0 0.0114
35.000 -0.586 -0.82% —10308 2,230 -3.0 0.019
51,000 0.430 0.473 0.240 2,189 -1.0 0,012
47,000 0.561 0.406 1,227 2.189 4.0 0.024
32,000 0.638 0.673 1.348 2.113 -1.0 ¢.030
48.000 0.368 0.211 0.77% 2.113 8.0 0.034
54.000 0.329 0,359 1.179 2,227 -1.0 0.024
49,000 0,348 0.203 0.775 2,227 8.0 0,025
56.000 0.6A45 0.517 1.354 2.099 3.0 0.034
57.000 0.446 0.311 0.937 2,099 5.0 0.017
38.000 -0.170 -0.139 ~0.3467 2.157 3.0 0.006
60,000 0.343 0.210 0.739 2.157 7.0 0.022
62.000 0.455 0.439 0.948 2.127 1.0 0.014
69.000 0+641 0.480 1,363 24127 4,0 0.025
63.000 0.486 0,449 1.030 2,122 1.0 ¢.014
70,000 0.614 0.557 1,303 2.122 2.0 0,033
64.000 0.473 0.479 1.018 2.153 -1.0 0.018
71.000 0.581 0.509 1,250 2+.153 2.0 0.044
65.000 0.439 0.525 1,037 2.360 -2.0 0.010
72,000 0.538 0.482 1.269 2.360 2.0 0.025
66.000 0.569 0,520 1.216 2.138 1.9 0.014
73,000 0.452 0.387 0.9648 2,138 2.0 0,029
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FOSI. CF .98 CF MOY CF PIC GF DELTA oE
1.000 0,541 0.543 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 -0.4%1 ~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 -0.458 -1.,034 2.183 -3.0 0.018
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 -0.874 -1.828 2.198 -1.0 0.032
140000 -0.,460 "'00670 -1i012 20193 _400 00010
12.000 -0.,897 -0.754 -1.872 2.088 2,0 0.046
15.000 -0.747 -0.,483 -1,540 2.088 1,0 0.029
37.000 0,694 0.810 1.522 2,193 -2.0 0.031
16,000 =-0.520 -0.701 -1.141 2,123 -3.0 0.015
38.000 0,682 0,809 1,496 2,193 =-2.0 0.032
34.000 -0.733 -0.9%94 -1.651 2,193 -3.0 0.031
32.000 0.742 0.774 1,372 2.062 -1.0 0,038
36.000 -0.7%3 -0.,817 -1.635 2,062 -1.0 0.039
50.000 0.556 0.443 1.206 2.171 -2.0 0.029
35.000 -0.504 -0.710 -1.094 2.171 -3.0 0,012
51.000 0.645 0.718 1.450 2.246 -2.0 0.013
47 .000 -0.+987 -1,238 -2.217 2.246 -3.0 0.028
92.000 0.574 0.552 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 0.08%5
56.000 -1.313 -1.724 -3.041 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 -0.641 2.260 -3.0 0.008
60.000 -0.879 -1.02¢9 -1.9E5 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 0.834 1.514 2.112 =-2.0 0.011
71,000 -14517 -1.,488 -3,203 2.112 1.0 0.06%
65.000 0.738 0.845 1.603 2.172 =-2.0 0.017
72.000 -1.,375 -1.48¢6 -2.987 2,172 -1.0 0.095
66,000 0.741 0.85¢6 1.648 2,223 =2.90 0.020

73,000 -1.259 -1.314 -2.798 2,223 -1.,0 0,052



Coefficients de pression Cq et Cp

mesurés sur la forme 151

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS DE PRESSION

C c

qe qi

surface d'application surface d'application

y? A B C D E G A B C D E G
0°f - | = |-0,53|-0,45/ 0,33/-038| — | — [-0,33/-0,36 |-0,45/-0,39
¥~ | = | 0,44|-035-0021-060| — | — |-033|0,43|-0,2¢|-0.05
&% _ | — |0,53]-03%-022-0,52 — | — |-0,41|0,45/-032]-006
Tabelle 4.6.19
h:b:1=135:2:1 4 éqe = Coefficient de frottement ct = 0

Toiture a 30°




ke,
A

Tabelle 4.6.19
h:b:f=1.35:2:1
Toiture a 30°

COEFFICIENTS

DE PRESSION

pe

surface d'application

pi

surface d'application

v B c D | E c | A B C b | £ | 6
0° — |-040(-0,33 0,20 |-04%| — | — [-0,28(-0,3\|-0,41 |-0,39
4s° - | 0311{-0,3%|-0,06 [-065 | — | — |-038|0728|-0,1%|-0,05
60° - |0,45{-0,41]-0,13|-051| — | — |-0.42|028 |-02%|- 006
6Pe * Coefficient de frottement C, ® 0
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MODELE N° 1S Variante 151
Numérotation des prises de pression

Surfaces intérieures



12
7

o
14
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MODELE N° 15 Variante 151
Numerotation des prises de pression

Surfaces exterieures



FRISE

FRANDT A&
FRANDT B

O s

TLoNUOD ORI

=

1é
12
34

4 4
ok

14
20
24
a3
17
31
18
27
i
29
28
30
26

CF .98
Q.701

0.708
-0.387
-1.035
-0.,587
=0.+350
-0.3%20
~0,331
-0.400
“0.938
-0.294
-1.309
0. A27
“00547

Q271

G4l
w @ ALA
~0.,40%
—0 340

0.315
~04+320
=0 447
0279
C.5%92
~1.58%
0.3243
~1,001
0466
~Q 237
-0.7%8
*0!305
-0.+44%

ORIENTATT

0N G

GF MO

0,993

1,001
~0,424
-0,812
-0,507
0,271
~0,473
-0.276
-0.474
-0.947
~0.,353
~0.786
~0,322
~0; X%

oy -

et AR
Ge Q&G
=0 E20
=0 Al
~Q.+413

0.18¢
"002?9
~0.,410
~0.202
0.354
=743
0.208
=0.:+7381
-0.441
~0.384
-0.795
=0 +287

"0 o o

oo s

v

G

~0.643
Qen?l
~1.038
=0.900 -
Q704
0,686
~Q.B66
-0.992
-0 633
1+354
~3.558
Q769
~2+¢327
-1.084
“00506
-1,706
-0.676
~G.985

CF RMS

0,123
0.12%
0.073
0.210
0.097
0.07%5
0.08B4
0.0%96
0.089
0.212
0.060
0279
0.118
0.144

0.071
0.101
0,071
0,151
0+060
g.111
0:110
0.106
0.083
0,195
0.258
0.+10%
0.196
0+10%0
0,026
0.16460
0.054
0,101



FRIS

FRANDT A
FRANDT R

s

—

o .
CO@LNE0S Oy N D

30
26

0.619

0.621
-0.262
0.677
“14149
0.43¢6
~0.,594
-0.354
”00661
0.80
~0.+216
0,918
“00332
0.512
1.331
1,388
-0,3%6
‘00664
_00768
-0.986
~0.4648
0.388
~-0.2B0
“0&344
0.4246
0.331
=0.+403

0,138

-0+317
-0.,548
-0.198
-0.289
=0,373
-0.345

DUREE DE L’ESSAIY

0.987 1,415
0.990 1.420
-0.193 ~-0.584
0.543 1.510
“0'683 —;.621
0.+313 0.994
~0.647 ~-1.4432
=0.441 ~-0.8461
~0.604 =-1.452
0.624 1759
~0.209% -0,477
0.340 1,144
-0.378 ~0.752
0+415 1.159
2:.760 2,831
2.756 2.953
-0.,338 ~0.840
-0.,14% -1.563
-0.,943 -1.730Q
=0.030 -24+246
04677 ~1.421
0.008 0.851
=0+237 -0.487
"00363 "00844
0.284 0.969
0.091 0.73%
~-0,353 -0.879%
-0,030 =0.299
~0.347 =0.710
-00513 “1&226
-0.308 -0.444
-0.,353 -0.649%
-0.347 -0.788
-0.376 -0.728

0+000HEURES »

L &

124
127
081
1

0.197
0.119
0124
0.088
0.1146
0.209
0.034
0,139
0.076
0,153
0,013
0.012
0.092
0,233
0.1%54
0.244
0.129
0.073
0.092
0.094
0.104
0.118
0.066
0,067
0.089
0.130
0.028
0.04°9
0.066
0.054



e e e

FRISE CF .28 CF MOY Bl S o 1 CP RHE

FRANDIT @A 0.592 0.983 1,437 04126
FRANDOT R 0.594 0.980 1,443 C.127
8 -0.218 =0.007 ~-0.484 0.102
1 0,613 0.492 1,363 Q161
13 -0.917 ~0.616 -2.099 0.184
2 0.525 0.447 1.200 0.142
10 -0.541  -0.329 -1.204 0.107
4 ~0.409% -0.+415 -0.910 0.08¢6
9 ~0.640 -0.,532 <1 3005 0.111
3 0,665 0.483 1.563 0.191
7 -0.155 -0.080 -0.363 0.063
6 0,417 0.193 0.976 0.121
19. -0.355 -0.386 -0.804 0.073
18 0.43% 0.541 1,446 0.+180
0 1.152 2.743 2.797 0,013
0 1.218 2.740 2,956 0,013
22 ~0.371 -0.407 -0.812 0.075
16 ~-0,832 -0.698 -1.822 0.221
12 ~0.617 ~-0.472 -1.436 0.106
34 =1+270 ~-0.838 -2.93%5 0.374
11 0,514 ~0.,498 =1 1HZ 0,108
14 -0.3%94 -0+155 -0.886 0.100
20 -0.339 -0.372 ~-0,78% 0.085
24 -0.,398 ~0.3%20 -0.9227 C. 096
L) 0.454 0,283 1,060 0.110
17 -0.,221 -0.039 -0.35164 0.07%5
31 “0a438 “00356 “0099? 0&086
195 =-0.164 =0.106 -0,378 0.04%
27 -0.358 -0.,332 -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 ~Qu377 -0.348 -0.872 0.074
26 ~0.,308 -0.374 -0.,711 0.059

IUREE DE L’ESSAI? 0.000HEURES Y



ORIENTATION 90.0
FRISE CF .98 CF MOY CP FIC CF RHME

FRANDT & 0,415 0.981 1+463 0.124
FRANDT B 0.618 0.981 1.471 0,124
g Q0.4535 0.220 1.021 0+1580
1 0,433 0.232 1.03% 0.116
13 ~1.143 ~0.869 -2.4659 025
2 0.54%9 0.492 1.268 G180
10 ~0.+3380 -0.587 =ly2 21 0120
4 ~0+299 ~0.318 =~0.463 0.062
y -0.738 -0.740 -1.710 0+168
< 0,422 0.202 0.279 04133
7 0,327 0.074 0.743 0.098
é 0.263 0.00%9 0.613 0.080
192 -0.282 ~0.,309 -0.641 0.057
18 0.730 0,330 1.650 0.181
0 347 Y704 "2.831 0.01¢
0 1.413 2.736 2.970 0.01%
22 ~0.,448 -0.,400 -1.034 0.085
16 -0.738 ~0.664 -1.70% 0.+140
12 -0.492 -0.385 -1.073 0,101
34 *0&993 '0.?03 “gt167 0.182
11 -0.433 ~0.304 -0.908 0.078
14 ~0.660 ~0.597 -1.382 Q+128
20 -0.3534 ~0.360 -0.744 0.066
a4 “00344 “0»363 “0¢725 0¢0¢7
32 0,266 ~0.1%6 ~0.,074 0.071
L7 =0.520 ~0,43% ~1+123 Oelll
31 “04692 "00240 _1|585 0&9?1
15 -0.413 -0.34°9 ~0.946 0.099
27 -0.418 -0,236 -0.970 0.070
25 -0.419% -0.,407 ~-0.973 0,083
29 0.059 0,027 0,133 0.027

28 ~0,284 ~0+218 ~-0,638 04050
30 -0.832 -0.219 -1.810 0.092
26 -0.,218 -0.216 ~0.474 0.047

[IUREE IE L’ESSAI: 0.000HEURES



FRAMNIT A 0.662
FRANDT R 0,657

8 0.618
1 0.229
13 ~1.,389
2 0,498
10 -0.279
4 ~-0.324
5 =0.+642
7 ~0.225
7 0.462
& Q173
1% ~0.3464
ie C.325
0 1.274
0 1.339
23 -0.501

1é -0.563
12 -0.292
34 ~0.,701
11 -0.132
14 ~-0.500
20 -0+315
24 -0.,288
32 0,280
17 -0.738
31 "0&435
13 -0.360
27 ~0.431

25 ~0,333
29 0.127
28 ~0.4564
30 ~0.480
26 ~0.374

DUREE LE L’ESSAI!

ION 0,120000E403
CF MOY CFr FIC
0.987 1.433
0.979 1.424
0.412 1.449
0.01°9 0.54%5

=0.555 -2.924
0.373 1.049

~0.082 ~04675
-0.343 -C¢.783

"01497 "'10443
~0.051 ~0.+505
0.218 1.013
-0.12%9 =0+374
~0.,362 -0.830
0.3%5¢6 1.198
24770 2.829
2,745 2:.974
“00405 ~1.09¢4

=0.+308 ~-1.236
-0.018 ~0.,4688
-0.,3523 ~-1.650
-0.087 -0.317
-0.503 -1.200
~0.,342 ~0.787
-0.297 =0.720
0.120 0.627
-0.461 b R o
=0.361 ~0.%963
-0.302 -1.,239
"00430 -0.918
~0,351 ~0.752
0.127 0.300
-0.442 ~1.,083
-0.,383 -1.014
=0.409 =791

0+.000HEURESy

0.132
0.133
0.186
0.070
Q4441
O 140
0072
Q.07C
0.188
0.0%&
0&126}
Q086G
Q4073
Dl ®
0.013
0.011
C+107
0.100
0,102
0.131
0.054
0.102
0.089
0,085
0.080
Givilz
0:078
0.122
0.074
0.071
0.Q37
C.0&0
0.077
Q043



e e e

FRISE CF .98 CF MOY CF FIC CF RMS

PRANDT A 0,459 0.998 1.504 0,127
FRANDT B 0.671 1.007 1933 0,129
8 -0.762 -0.768 -1.667 0.166
1 -0.320 -0,301 -0.700 0.05&
13 -0.530 ~0.268 ~1.,172 0,173 .
2 -0.532 ~0,394 -1,177 0.121
10 0.282 0,085 0.586 0,089
4 -0.295 ~0.163 ~0.615 0.065
(? ‘00165 “01030 "'04380 O;OBEJ
5 ~0,446 -0.,410 -1,031 0,076
7 -1,113 ~-0.,671 -2,.550 0.213
b ~-0.338 ~0.,311 ~0.773 0059
19 ~0.371 ~0,192 0,064 0,122
18 -0.576 ~0.344 ~1,342 0.1364
0 12122 2.814 2.6874 U+011
0 1:235 2,803 2,025 0.015
il -0.402 -0,367 -0.893 0,093
16 -0.472 ~0.517 -1.048 0.0%90
i2 0,560 0.283 1.317 0.183
34 -0,531 -0.529  -1.24%9 0,092
11 0,267 0.170 0.640 0,098
14 -0.,405 -0.,514 -0,971 0.082
20 -0,352 -0.,297 -0.B812 0.088

24 =0.+300 ~0+149 ~-0.,693 0.107
32 =0.355 =0,304 -0.83%5 0.088

17 -0.439 -0.,401 ~1.032 0.072
31 ~0.,279 -0.333 -0.637 0.057
15 =0,3564 ~0,425 -0.814 0.064
27 -0.252 -0.311 ~0.626 0.053
23 -0.248 =0.233 ~0,617 0.064
a9 0.417 0.682 0.967 0.058
28 ~0.313 -0.413 =-0.726 0.059
30 -1.720 ~0.802 ~4.,133 0.290

26 -0.38% -0.+312 =0+93% 0,085



FRANDT A
FRANDT E

| el -

T
RMO CHDOV0NUTODO0 RO -0

rJ

fors
o

3

1

I

(£
I

[ I o B S
5O h

Te
17
31
15
27
25
29
28
30

26

CF .98

0.631
0.635
0.624
-0.167
-0.875
0.348
0,290
-0.388
=0.57¢&
-0.276
0.4%91
~0,244
‘0&352
0.418
1.267
1,309
-0.,827
=04 792
0.351
=0.980
-0.123
'00649
-0.379
~0.300
0,224
-0.649
-0.4469
-0,604
“00284
"0&274
0.230
=0.4346
-0.357
-0.312

NUREE DE L'ESSAI!

CF MOY CFr FI

0.988 1.425
0.9885 1.444
0.495 1,437

-~0,103 -0.384
00033 _50048

0.249 0.815
0.010 0.628
-0.378 -0.841
~0.033 -1.245
_00177 '00597
0.324 1.038

~-0.,202 -0+816
~0.348 ~0.790
0,189 0.934
2.7B3 2,891
247054 24947
=0.441 -1.176
-00593 "10?66
0|090 0.82&
~0.645 =2.,304
-0.012 -0.281
~0.624 -1.489
‘01332 "0&851
-0.160 =0.672
‘0,105 V.497
-0.485 ~1.440
-0.373 -1,090
“00674 —1.405
“00402 “00766
-0.27¢4 ~0.73%
0,378 0,557
~0.443 ~-1.059
-0,372 -0.844
-0.397 -0.755

0.000HEURES»

0.098
0.012
0.011
0.125
0.11¢
C.147
0.174
0.076
Q.128
0.0%1
0.084
0.075
0,133
0.075
0,133
0.066
0.079
0.045
0.074
0.070
0.0464



DPIENTQTION 0+225000E+03

B e e e

FRISE CF .98 CF MOY EFr PIC CH RME

FRANIT A 0.645 1.002 1.49%9 0127
FRANDT EH 0.671 1.00% 1,912 0,128
8 -0.302 =0.4332 =0.704 0.060
1 =04 329 =0.371 ~0.767 0.087
13 -0.355 ~0.354 ~0.800 0+071
2 ~0.315 -0.371 ~0,711 0.0356
10 =0.178 =-0.,133 ~0.329% 0,057
4 0,232 0,099 0.320 0.071
4 -0.198 -0.215 ~0.453 0,049
S =0.3502 -0.421 -1.152 0,081
7 ~04+347 ~0.357 ~0.81% 0.068
& =0.+355 ~0.,353 ~-0.837 0.073
19 0507 0.349 1,128 04118
18 -0.31¢4 ~0.404 ~0.704 Q+Q0G7
0 1.215 2,845 2+925 0.014
¢} o.'..4\J 20816 2»9?9 0&01&
22 —0.263 -0.162 ~0.3598 0.072
16 ~Q.404 ~0.470 ~0.220 0075
12 -0.,288 ~0.,009 -0.831 D126
4 -0.431 =0.,473 =1+020 Q+083
11 -0.147 0,076 -0.3274 0.06ﬁ
14 ~0.492 =0.570 -1.098 0.09
20 ~0.144 =0.017 -04343 0. ﬁ’“
24 0.209 0.099 0497 C.06&63
32 -0.414 -0.451 =0.,704 0.088
17 ~0+626 ~0.478 -1.+387 0.127

31 ~0.266 -0,218 -0.628 0.062
18 =0,617 -0,716 -1.,459 0.114

27 =0.,149 =-0.066 -0.338 0.073
25 _05224 '00162 "0&510 0&058
29 ~0.,124 =0.,001 -0.270 0.063
28 ~0,251 =-0.257 -0.547 0.060
30 0,545 0:371 1,285 0.137
26 0.441 0.348 -1.016 0,127

DUREE DE L’ESSAI? 0+000HEURESy



N RSN o TN NN DD DN D EE o o

FRISE CF .98 CF MOy cr FIC CF RME

FRANDT A 0+650 1,005 1+496 Del38
FRANDT R C.646 1.000 1.487 O+133
& ~0.344 ~0.347 ~Q 774 CeO&3
1 -0 .44C ~0.4132 = 990 G.O7C
13 =0+345 ~0.3382 ~0:732 0.069
2 =0 .+359 ~0.400 ~0.7461 0.00%
10 ~0.41632 =0+175 ~-0:374 0.044
4 0,223 0.051 0313 0.07%
? -0.240 -0,252 ~0.507 0.043
g -0.539 ~-0.,421 ~1.,13% 0.078
7 ~0.403 -0.361 ~0.%92% 0.081
& edl o W B -0.367 ~1+18% 0.07%
19 0.479 0+33% 1.088 0+122
18 -0.,319 ~-0.399 -0.72% 0.056
4] 1.197 2,814 2.886 0+012
0 1.243 2.773 2.998 0.003
22 ‘0»407 "00325 _00924 00110
16 ~0+410 -0.437 -0.%42 0.078
12 -0.277 -0.038 ~0.649 0.082
34 -0.414 ~0.409 =~0.768 0.074
11 -0.,145 ~0.124 -04+330 0.048
14 ~0.,450 ~-0.501 =1.026 0.0964
20 “0+237 ~0.145 0569 0.078
24 0.+1%50 0.01¢& Q+360 G.071
32 0,406 ~Q.467 =0.,903 0.084
17 =04+657 ~0.402 -1.463 0.104
31 0,209 -0.078 04469 0,068
15 "0&529 “00495‘ *14186 Otlll
27 0.322 0.112 Q.706 0.098
29 ~0.,323 -0.257 el C 0.078
29 ~0.263 -0.454 ~0.,650 0,042
28 =0+152 -0+063 ~0.374 0.078
30 0.508 0,227 1.166 0,123
26 0.988+- 0.471 1.351 0.147

NUREE DE L’ESSAIZ 0.000HEURES»



FRISE CFP .98 CF MOY CF PIC CF RMS

FRANDT A 0.435 1.002 1.477 0.129
FRANDT R 0,631 0.992 1.470 0.129%
8 0335 -0.235 -0.78% 0+069
1 =-0.409 -0.234 ~0.%64 0.073
13 -0.370 -0,206 -0.826 0+064
2 —00239 -0.,243 _0+5h3 0#048
" 10 -0.189 ~0.148 ~0.451 0061
4 -0.231 ~0.165 ~-0.0549 Q.082
g 04203 ~0.,187 ~Q0.474 0.049
3 -0.379 -0.228 ~0.886 0.0867
7 -0.,602 =-0+261 -1l.382 0.087
6 -0.611 -0.241 -1.403 0.092
1% -0.263 -0.,207 04616 G.082
ig ~0.244 -0.228 ~0.073 0.046
0 17418 2.821 2.879 . 0,019
0 1.448 2.773 2+741 0.020
22 -0.407 ~0.336 -0.879 0.0%91
16 -0.212 -0.177 -0+458 0.050
12 . -0.362 ~0.268 ~0.821 0.097
34 =0.278 -0.189 ~0eb24 0,058
11 ~0.271 ~0.212 ~0.665 0.066
14 -0.195 -0.134 -0.478 Q0.000
20 =0.259 -0.241 -0.581 0.038
24 -0.313 ~0.244 -0.718 0,048
32 -0.318 ~0,353 -0.716 0:+066
17 -0.297 ~0.236 -0.4668 0.,07%
31 0.358 0,054 0.781 0:.096
13 -0.229 -0.185 ~0.501 0,035
27 0,580 0.327 1,256 0.149
25 ~0.421 -0.324 -0.%132 0,101
29 -0.184 ~0,342 -0.452 0.+027
28 0.391 0.191 0.962 0.139
30 0.262 0.033 0.5%94 0.084

26 0.644 0,472 1,467 0+146

DUREE DE L'ESSAI: 0+000HEURES»



R T e R -

FRISE CF .98 CF MOoY CF FIC CkP RMS

FRANDT A 0.670 1,008 1.495 0.122
FRANDT B 0,665 0.995 1.484 0.132
8 -0.488 -0.470 -1.093 0.077
1 -0.458 ~0.414 -1.027 0.078
13 -0.524 -0.444 -1.198 0,101
2 ~0,359 -0.441 -0.820 0,087
10 ~-0.541 -0.585 =1«217 0.117
4 0.457 0.336 1,027 0.118
k4 ~0.473 -0.507 ~1.089 0.0%1
5] =0 F92 -0.4184 -0.874 0.071
7 ~0,429 -0.406 -0.957 0,082
& -0.,339 -0.407 -1.203 C.0%4
|{.” Ot47(ﬁ 0!384 1«099 00L31
18 -0.364 -0.449 ~0.83%9 G064
¢ 1.267 2.827 2.888 0.014
0 1,281 24774 2.920 0.010
22 -0.256 -0.197 -0.575 0.066
16 -0.251 ~0.26%5 -0.563 0.050
12 -0.732 ~0.384 -1.676 0,120
34 ~0.+356 ~-0.362 -0.793 0.070
11 -0.604 -0.5897 -1.444 0.1582
14 -0.171 -0.160 ~-0.409 0.053

20 0.213 0.066 0.467 0,075
24 =0.185 -0,056 ~0.406 0.074
32 ¢+ -0.,427 ~04+454 -1.008 0.089

17 -0.309 -0.029 ~-0,730 0.113
31 0.461 0.216 l.112 0+136
15 -0.+142 -0.,110 -0.343 0.057
27 0.440 0.484 1,439, 0.165
25 -0.372 =0.232 ~0.837 0.097
29 ~0+193 -0.314 ~0.+453 0025
28 0.604 0.48% 1.41%5 0.194
30 ~0,241 =0.135 -0.570 0,065
26 0.437 0.344 1.034 0.109

DUREE DE L’ESSAI! 0.000HEURES Y



m il

FRIS

CP .78 CF MOY CF PTC CF RMS
FRANDT A 0.655 1.002 1.471 0.132
FRANODT H 0.450 0.988 1.4640 0.132

8 -0.516 -0.453 -1.180 0,087
1 -0.358 -0.3%1 -0.819 0+070
13 -0.588 =-0.499 -1.3786 G.0%4
2 ~0.338 -0.422 =0+722 0,044
10 -0.476 =0.579 -1,127 0.08464
4 0.376 0,212 0.891 0.102
9 ~0+510 ~0+478 i o 0 b 0.071
g ~-0.355 -0.380 =0.761 0.068
7 -0.+4350 -0.379 =1 4015 0+076
6 -0.,421 -0,3886 =04 250 0.077
g 0.287 0.345 0.%902 Te006
18 ~0.340 =0.+419 ~0.792 G064
0 1.283 2.843 2,900 0.016
Y] 1,320 2.799 2,983 G.00%
22 -0.244 -0,158 -0.,538 D063
1é ~0,258 =0.200 ~0.569 C.058
12 -0.648 -0.355 -1.500 O+163
34 =0.404 ~0.331 ~0.937 0.07%

14 ~0.616 ~0.737 -1.432 0113
14 ~0.166 -0.083 =0.380 0.071
20 0.200 0,103 0.454 0.065
24 ~0+147 ~0.011 -0.334 0.061
32 =0738Y =0:383 =0.893 0:089%

12 0.303 0.026 0.703 ¢.158
31 0.502 0,356 Ll W7 04127
15 -0.124 -0.024 -0.295 0.079
27 0.575 0.439% 1.273 0,133
20 -0.310 -0.+,133 =0, 686 C.084
29 ~0+180 =0.+335 ~0.439 0.02%
28 0,583 0,535 1.370 0165
30 -0.232 -0.228 =0.548 0+060
26& 0.338 0.,1%2 0.797 0.081

DUREE DE L’/ESSAI! 0+000HEURES «




Coefficients de pression Cq et Cp

mesurés sur la forme 152

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS DE PRESSION

¢ £ s
qe g1
10 E G {
S,
surface d'application surface d'application
3"
-u.c== i
" I lo |l a8 |c|ole|e|[a]s |c|o|ce]e
e '
A 8
. l 0°] 0,60{-0,44 |-0,56|-0,44 |-0,01 [-0,41 |-0,44 -0,44|-0,44-0501|-0,40, -042
D

#5710.311-0,43| 0,43|-022-0,25[-0,4%/-0,26 | 0,04 |-030|-033 |-0,21 | 0,02

60°10.0% -0,3%| 0,66 | 0,26/-0,25-G53 | 0,05 | 0,03 | ©,28/-0.38| 0,05 0 08

Tabelle 4.6.21

hib:il= 138721 .
qe Coefficient de frottement Ct =0
Toiture a 30°




COEFFICIENTS DE PRESSION

¢03 | . CPE Cpi

surface d'application surface d'application

b
L. 1 0°| 0,43 |-04%-0,55|- 0,45|-0,01 |-0,43-0,49 |- 0,46(-0,45|-0,55 |-0,48- 0,50

45° 10,20 |-0,56| 0,22{-0,18|-0,16 |-0,3% -0,20|-0,03|-0,03|-0,50/-0,14 |-0,06

60° 10,06 -0,43| 0,53 |-0,02|-0,18 |-06% -00% 0,05| 0,04|-0,44| 0,01 [0,09

Tabelle 4.6.21
h:b:l=135:2:1 C__ = Coefficient de frottement {:t = 0

Toiture a 30°




i)

8'|I| g

F = ® - 1
' |

2 - 1|l 2 Ix i

MODELE N° 1S Variante 152
Numeérotation des prises de pression

Surfaces extérieures



— =" =

rn'

MODELE N° 15 Variante 152
Numérotation des prises de pression

Surfaces intérieures



ORIENTATION O.C

CF RME

FRISE CF .78 CF MOY CFr FIC

FPRANDT A 0.638 1.017 1,495 0.129
FRANDT R 0.647 1.010 1.516 0.130
. B -0.,29 -0.,307 -0 560 0.0467
< 0.522 0.264 1.180 0.170C
13 -0.740 ~0.916 -1.6860 0124
2 0.608 0.448 1.36C . 0.106
10 ~0.413 -0.485 ~0.%711 0.078
4 =0,454 =0.503 -1.004 0.0%91
g =0.,491 ~0.484 =1 +310 0.089
S 0,290 0.022 0.880 0.124
7 -0.32E83 ~-0.4328 ~0.887 0.078
& 0.5350 0.222 1.273 0,190
19 -0.435 ~0.445 ~1.001 0.087
i8 =0.361 ~0.550 -1.292 G118
22 -0.388 ~Q.,432 -0.%42 0.083
14 ~0.227 ~0.065 ~0.552 Q0.103
12 ~0.638 -0.328 -1l.418 0.087
34 -0.741 -0.43¢& ~1+648 0.150
11 -0.406 -0.,485 ~0.907 0,069
14 -0.218 -0.028 ~0.487 0,107
20 =0.+415 ~-0.3500 -0 9u2 0,083
24 ~0.,401 -0.484 -0.922 0.083
32 -0.,432 -0.482 -0.982 0,082
17 -0.4357 =0.263 -1.039 0.177
31 0,054 0.012 0,123 0.018
15 0.244 -0.006 0.553% 0.102
27 0.628 0.435 1,459 04150
25 -0.416 ~0.4%57 -0.966 0.0R%
29 0.402 0.080 Q.719 0.151
28 1.342 2.812 3.068 Q.08
30 =0.,275 -0.,133 -0,629 0.109
26 0.498 0,333 1.138 0.131

UDUREE DE L/ESSATI! 0.000RHEURES »



FRANDT A
FRANDT R

-

(=3
COMIUrNUOVIOMNHELD

= e

+ b3
N

26

0.709
0.712
-0.144
0.599
‘10240
0.3%4
'00734
-0.255
-0.914
0.582
~0.233
0.7465
-0.241
0,805
1.263
1.304
0.360
=-0.628
_00611
-0.740
-0.4640
-0.190
0.227
-0|185
-0.235
=0.+356
0.131
-0.268
0.315
0.295
_0 13 220
1.201
~-0.186
0,232

IUREE DE L’'ESSAI?

ION 435.C
CF MOY CF FPIC
1,015 1.485
1.006 1.494
=0.045 -0.340
0.485 1.415
-1.037 -2.7835
0.3164 0.884

0.391 1.374
-0.021 =0.320
0.576 1.724
-0.070 -0.527
0.300 1.104
2,856 2.915
2.808 J.012
0.110 0.773
-0,0146 =1.,349
~0.+.628 ~1+28%9
-0.:114 -1 +9&0
-0.783 ~1.918
-0.086 ~0.450
0.038 0.541
-0.03% -0.441

-0.282 -0.614

-0.308 -0.932
0,235 0,307
-0.174 -0.631
0.197 0.7%94
0.007 0.743
-0.234 ~0.547
2.844 2.983
-0.,200 ‘0&432
0.089 0.539%

0.000HEURES »

0.135
0.1364
0,089
0,151
0229
0.100
0.147
0.085
0:167
0.133
0.076
0.205
0.0%3
0.102
0.012
0.017
0.111
0.174
0.110
0.228
0,122
0.07%
0,100
0.08%9
0.058
0.117
0,014
0,078
0.079
0.084
0,069
0.010
0.049
0.06%



ORTENT

FRISE CF 9
FRANDT A 0.662
FRANDT R 0,663
8 0.152

1 0.374

13 -1.206

2 0.240

i0 =0.6%90

4 0.307

9 -0.820

3 0.422

74 0.217

6 ~0.761

19 0.278

18 C.4640

0 1.286

0 1,362

22 0.368

16 -0.880

12 ~0.,685
34 -1.137

11 ~0.644
14 -0.+245
20 0.341
24 0.303
32 -0.,205
17 -0.394
31 0.162
15 -0.234
27 0,209

25 0.268
29 -0.214
28 - 1.2951
30 -0.182
26 ‘00099

IUREE DE J."ESSAIZ

ATION &0.C

8 CF Moy CF FIC
1.011 1.498
1.010 14979
0.034 ¢,387
0,168 D.95%

=0,998 ~2.879
0.13¢ 0.372
-0.826 -1,513
0.088 0.674
~0.846 ~1.880

0.123 0.968
0.006 0.451
=0.012 -1.382
0.041 0633
0.529 1.504
2.837 2.700
2.794 3,073
0,258 0,856

“00544 -2.046
~0.6335 ~-1.481
~0.,442 2,457

~0.681 -1,458
-0.,126 -0.53%
0.216 ¢.804
0.157 0.71%
~0.220 ~0.+488
-0.258 ~0.927

0.300 0362
0,197 ~0.524
0.070 0.528
0.147 0.676
-0,259 -0.502
2.806 2.931
-0,201  -0.395
0,012  -0.215

- 0+000HEURES»

1
Ol
0,052
¢.208
0.249
0.070
0,130
0.097
0,148
0,213
0,059
0.320
0.092
0.184
0.016
0.022
0107
Q.274
0,132
0.307
0.124
D.058
0.102
0.096
0,035
0,098
0.012
0.0357
0.038
0.094
0.032
0.019
0.041
0.050



ORIENTATION $0.C
FRIGSE CF .98 CF MOY CFr PIC Cr RMEB

FEANDT A 0.5648 1,014 1457 0,130
FRANDT B 0.655 1,009 1.472 0+131
o) 0.223 0,179 0.549 0.053
1 -0.821 ~-0.,570 -2.,022 0147
13 ~1,123 -0,808 ~2,578 JenB2
2 ~0.,42¢ -0, 326 -0, 977 0112
10 ~0.606 ~0.,554 ~1,297 fe121
A 0.40¢ 0.333 0.93¢ 64303
V) =0.905 ~0.750 ~1.901 0.188
5 ~1.236 -0,5465 -2.,597 C.207
7 04193 0.153 0,428 0.047
) ~0.830 ~0.579 ~1.841 0.152
19 0,329 0,216 0.752 0,086
18 0.661 °  0.401 1,513 C.187
0 1,315 2,860 2.993 0,016
0 1.288 2.778 2,933 6.021
ekl 0.367 0.307 0.873 0,092
16 ~0.,750 ~0,490 ~1.7864 0,141
12 -0.,448 ~0,180 -1.083 0.081
B4 ~0.844 -0.,671 ~2,040 0.186&
11 ~0.240 -0.137 ~0.,541 0,060
14 -0, 605 -0.581 ~1.3632 0125
20 0,403 04305 0.B78 0.089
24 0.40Z 0,328 0,878 GO
22 -0.,143 -0.073 ~0.325 0050
17 ~0,578 ~0.259 -1 4310 G106
11 0,228 0,418 0.%07 D012
1y -0.3209 -0.181 “0 . 6B6 0,07y
27 ~0.,258 -0.116 0,592 5 O

25 0+417 0.314 0.955 G.0%7
29 -0.239% ~0.,181 ~0.55% Q.03%
2e 1,270 2,801 2.9351 0.022
30 =0.159 ~0.+135 ~0.357 0.040
26 -0,178 -0.,102 =0 397 0,045

UREE DE L’ESSAI!? 0+.000HEURES»



URIENTQTIDN 0 120000403

PRISE CP .98 CF HUY (M PIC CP RMES
FRANDT A 0.707 1,018 1.583 0+134
FRANDT R 0.710 1.006 1,359 0.134

8 0.150 0,036 0+340 0.057
1 ~0.+4352 -0.488 ~1.028 0.077
13 ~0,922 ~0el32 -2 220 Q.261
Py ~0.418 ~0.3540C -1.007 0076
10 ~0.1%8 =0.0%2 -0.,457 O.0uR
4 0eA02 0.342 G.o28 0104
9 Qe T G6 ~0+271 =3 Gl 0+211
O -0.513 -0.479 -1.+147 0,092
7 G121 0.006 0.288 0.053
b6 ~0.431 -0.344 -1.018 0.088
19 0.208 0.020 Q468 0.083
18 0,335 0.3468 1,203 0,124
0 1.3324 2.810 2.878 0.005
0 1,352 2.758 2.916 0.017
22 0,288 0.188 0.602 0.076
16 -0.804 ~0.753 -1.682 0.133
12 -0.,39%9 —0.269 =0.%22 0.122
34 -0.990 -0.,849% ~2v289 0.200
i ] ~0.248 ~0.170 06035 0,064
14 -0.666 -0.778 -1.623 0,129
20 0.2536 0,161 C+618 0.073
A Q377 0328 0.508 0.0%98
32 04,224 -0.252 -0.588 0.062
17 ~0.4629 ~0.3563 =1 e 605 0+120
31 0.151 0.294 0,341 0013
18 -0.,4618 -0.6B3 ~1+481 0141
27 -0.445 ~0.464 =14 093 G.10%
25 0.393 0.309 0.927 0+104
29 -0.,455 -0.3%90 -1.009 G.098
28 1,323 24767 2,937 0.010
30 -0.264 -0.148 -0.584 0.091
26 -0.328 ~0.312 =0« 727 0.071

INUREE DIE L7ESSAIL 0+000HEURESy



TR TSN EERESEE S E S =SS

FRANDT A
FRANDT R

=

CODIVONUT b OR GO

o

17
31
135
27
29
29
28
30
26

CF .98

0.4650
0.643
-0.157
=0.517
~0.848
~0.+466
-0.188
G.347
0,223
-0.508
-0.145
""0 o548
~0.301
0.348
1.291
1.308
0.202
-0.806
-0.430
"00737
-0.249
”00666
0.217
0.314
-00270
=0.570
0.130
‘0'544
-0.+433
0.288
-0 375
1.226
-0.422
"0 0349

DUREE DE L’ESSAI!

CF MOY CF FIC
1.014 1,490
1.001 1.472
-0.039 -0.,348
=0.6279 =1.143
“00116 -1.+92%9
-0.603 =1.089
-0.080 -0.401
0.252 0.830
0.048 0,953
-0.388 =1.258
Qe 0al 0,328
~0.684 =1.237
-0.0%0 -0,651
0.142 0.753
2.833 <.889
2.774 2.927
0.019 0.465
-0.997 ~1.859
-0.322 -1.077
-0.819 ~-1,845
-0.144 ~0.550
-0.806 -1.474
0,022 0.924
0.127 0.758
“0&306 "00613
-0.994 ~-1.2%964
0.229 0.316
-0.,703 ~1+322
"0;560 ~-1.009
0.145 C.671
“00457 *D.HBE
2,763 24897
~0.307 =-0.,%226
-0.408 —0.745
0.,000HEURES

===

0.051
0.090
0,092
0.102
0,015
0+.014
0.021
0.143
0.138
0.144
0.079
0+121
0.088
0.110
0.059%
0.110
0,015
0.111
0.081
0.107
0.068
0.01%
0,064
0.061



QRIENTATION 0.180000E407

FRISE CFr .98 CF MOY CF FIC CF RHME
FRANIT A 0.627 1.021 1.53%9 0.132
FRANDT R 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.,6253 -0.478 -1.403 0.143

2 ~0.435 =-0.471 =0.978 0.078

10 ~0.177 -0.078 ~-0.401 0.088

4 -0.448 ~0.,473 -1.,016 0.089

? ~0.,234 ~0.,140 , -0.568 0.0%0

4] -0.457 ~-0.487 =-1,024 0.090

7 ~0.2%94 -0.3¢%8 ~0.+850 0.081

& ~0,368 -0 A7 ~1.082 0.101

e 0325 -0.407 -0.85% 0,083
18 -0.459 -0.525 <L 7R G109

0 1.343 2.840 24237 0.01%

0 1.404 2,792 $.021% G.008

22 -0.380 ~0,413 -0.B9% 0.084
16 ~-0.,438 -0.4%4 =1:035 G.08€8
12 ’004?2 “0‘289 _1‘045 00165
34 -0.3570 -0.803 ~-1+261 0.102
11 -0.193 -0.042 -0.480 0.092

14 =0.357 ~0+493 ~0.8%6 0,077
20 ~0.3%96 ~-0.,472 -0.876 0.082
24 -0+379 -0.430 -0.837 0.083
32 =0.,421 -0.,42°9 0,930 0.089
17 ~-0.600 ~0.522 -1.324 0,078
31 0,053 0.019 0.123 0.019
15 ~0.387 ~0.484 ~0.896 0.0867
27 ~0,336 ~0.,407 ~0.753 0.070
23 ~0.,373 ~-0.411 -0.837 0.082

29 -0.437 -0.442 1,024 0.094
28 1.273 2.808 2.989 0.021
30 ”00521 —00441 “11127 0&0?8

26 ~0,437 ~0,452 ~0.744 0.083
LDUREE DE L/ESSAII 0+000HEURES



FRANDT A 04657
FRANDT R 0.654

8 -04+211
1 -0.368
13 ~0.3545
ped -0.383
10 . -0.274
A ~0.247
? ~0.274
] -0,322
7 ~0.321
& -0.453
1% -0.170
18 ~0.3357
O 1.28¢&
0 1.330
22 -0.163

14 -0,944
12 ~0.014
34 ~0.738
11 -0.228
14 ~0.,331
20 -0.248
24 ~0.267

32 G.348
17 ~0.5374
31 0.0%2

15 -0.574
.27 -0.500

29 ~0.228
29 -0.508
28 1.321

30 =QeAy7
26 -0.467

DUREE DE L’ESSAILS

=007
=0 428
~0.73%
~0,681
~0+282
0,409
-G.B62

Lz P o S
LR R M

F.011
~0,397
P, T 4

[ PR R S e B )
~1414%
~1 . 484
~0. 537
~1+295
-0 567

=~0.234 -0.607%
04190 v801
~0.4604 -1.344
0.11% Q+204
-0.,83%8 -1.281
-0.,4631 ~1.41.8%
~0,233 ~0.034
~0.719 -1.153
2.78¢0 2.999
~0.4618 '10181
=0.860 -1.110
0.000HEURES »

oF W
3u 132
ik BE
¥ 0?3
Q.Q70

0.013
T.020
0.073
O OB
G 112
0+110
D.070
Qei0l
0.084
Q.064
0.11%9
0.102
0,015
0.0%97
0.08%9
0006ﬂ
0.088
C.022
0.092
0.082



FRISE CF .98 CF MOY Cr FIC CF RHE

FRANDT A 0.851 1.019 1502 0,133
FRANDT B 0BS5S 0,992 P 0,133
3] -0.,178 0.001 ~0.,3%93 0,073
) 0,422 ~0,340 ~0.93& C.0%1
13 -0,558 -0, 441 =121 0.048
2 -0,373 0,337 ~0,616é 0.07%
107 . -0.244 ~0.247 -0,%40 0.054
4 ~-0,218 ~-0,158 ~0.482 0,058
9 -0.,235 -0.302 -0.570 0.049
5 ’00333 “00127 “00565 0&095
7 -0.248 ~0.131 ~0.542 0,072
& -0.786 -0.374 ~-1.721 0,102
19 0.260 0.023 0.5%9 0,089
18 © ~0.312 -0.404 ~0,719 0.062
0 1+158 2.848 2.921 0.0164
0 1.187 2770 2.9%6 0.021
22 0,253 0,001 0.764 0,068
16 -0,40% 0,427 ~0.0885 0.07%
12 -0,387 ~0,310 -0.880 D.0%1
34 -0.544& -0.3564 ~1.241 0D.090
11 -0.,242 ~0.,230 G 0.057
14 -0.,440 -0.518 -1 0A7 0,093
20 -0,160 ~0,084 ~0. 347 0,062
24 -0.175 -0,088 -0, A407 0,067
32 0.A56 0.321 1.018 0,114
17 0,451 0 385 1,008 0,084
31 0,155 . 0.264 04351 0,014
15 -0.,593 ~-0.,578 -1.238 0.109
27 -0.443 ~0.,540 -1.106 0.100
25 -0.1644 ~0.077 ~0.409 0.070
29 ~0.461 ~0,598 ~-1.096 0.087
28 1.266 2,783 2.014 0.013
30 -0.541 -0.523 ~1.,267 0.101

26 -0'467 "0&611 "10093 0-088

DUREE DE L/ESSAI? 0+0C0HEURES »



- S S SR R

ORIENTATION 0.270000E+02

FRISE CF .98 CF MOY CFP PIC CF RME

FRANDT A 0.453 1.011 1.474 0.134
FRANDT R 0,452 0.9%94 14472 0.133
8 0.214 0,145 0.508 0.063
1 =04 LB7 -0.162 ~0,372 0.038
13 -0.27¢% 0,201 0640 0,043
2 ~0.123 ~0.094 =0.283 0.03%
10 =0.158 =0.12% -0.344 0,039
4 -0.084 ~0.011 ~0.184 0,045
? -0.170 -0.173 ~0.376 0.038
3 -0.145 -0,153 -0.319 0.03%
7 0.180 0,122 0.401 0.054
b -0.251 -0.216 -0.557 0.042
19 0.321 0.173 0.717 0.073
18 ~-0.212 -0.234 -0.473 0.042
0 1.314 2,808 2.911 0.013
L] 1.318 2.727 2.922 0.007
22 0.219 0+132 0.308 0.0358
16 "00190 “09171 —00441 0.041
12 -0,261 -0.,115 -0.+607 0.036
34 -0.289 -0.1%6 =0.673 0.043
11 =0,163 -0.0%99 -0.359 0.045
14 -0.182 -0.115 -0+3%6 0.043
20 0,182 0.089 0,388 0.056
24 0.163 0.075 0417 0.058
3 0.338 0+279 0.7%8 0.087
17 -0.224 -0.113 -0.52¢8 0.047
31 0.211 0.403 C.vA70 0.011
15 -0t179 “0.08? “04403 0.043
2? “00292 -0.090 -0.614 0.066
25 0.188 0.079 0.397 0.054
29 -0.783 0,692 -1.B17 ¢.180
28 1,294 2.734 2.004 0.020
30 =1.245 -0.4670 -2+90% 0.263

26 ~0.376 -0.303 ~0.844 0.+103
JUREE DE L’ESSAI? 0.000HEURES »



P =g R R TR = e

FRANLDT A 0.640
FRANDT R 0.+640

8 ~0.180
1 -0.186
13 -0.558
2 0.244
10 ~0.444
4 -0.198
L4 -0.44%
< -0.201
7 -0.21%
& -0.248
19 -0.198
16 -0.380
0 1.274
0 1,304
22 -0.254

16 -0.29¢&
12 -0,548
34 ~-0.487
11 -0.593
14 -0.268

20 ~0.,214
24 - -0.203
32 0.272
17. -0.,419
31 0.182
18 -0.2564
a7 0,271
25 -0.,177
27 0.611
28 1.257

30 0.4922
26 0.339%

HUREE DE L‘ESSAI!

CF HDY CP FIC

1.006 1.470

0.984 1.470
~0.034 ~0.408
-0.133 -0.,421
~0.+412 -1.266

0.079 0,554
~0.3525 “13.112
~0.,19% -0.497
-0.443 =1.004
~0.166 =0.450
~-0.049 ~0.4946
~0.250 =0.870
~-0.038 ~0.+439
-0.438 ~0.844
2.832 2.235

2.749 2+.006
“00125 -0.539
—00283 "00628

=0.370 ~1.+211
-0.400 =1.077
"00624 _1t398

"0&207 'Qt633
~0.147 ~0.015
-0.134 - 487

0.074 0600
_0§320 “0o932
0.257 0,359
“0&1?3 _00603
0.172 0.621
~0.093 =0.4Q7
0.380 1,451
2??5? ‘\'.0‘?1..?1’_
0.352 ltidn
0.206 0+7%4

0.000HEURES y

0.058
0.075
0.045
0.0&1
0.063
0.081
0.048
0,003
0.01%
0.073
0.057
0,105
0.074
0,138
0.064
0.067
0.040
0.087
0.112
0.014
0,069
0.084
0.062
0.272
0,006
0.156
0.103



FRISE CF .98 CF MOY CF PIC CF RMS

FRANDT A 0,630 1.007 1.312 0.128
FRANDT B 0.618 0.989 1.482 0.128
3 -0.149 ~0.,072 ~0.339 0.060
1 =0.168 =0, 050 ~0.384 0074
13 ~0.705 -0.+324 ~1.373 0.117
2. 0.378 0.217 0,843 0.093
10 ~0.654 ~0.,592 -1,418 0.105
4 -0.271 -0.273 -0.588 ¢.030
9 Q4 &05 ~0,5%0 -1.342 0.100
b -0.190 =0.+140 -0.421 Q+0%53
7 -0.180 -0.+123 ~0v 434 0.05%9
& ~0.229 =0+172 -0 004 Q.081
1? -0.215 -0.181 -0, 4848 0067
18 -0.394 ~Q0.497 =G, 892 0060
0 1.278 2.7%7 24851 0.002
0 1.210 2.720 2.9337 0.024
22 -0.262 -0.224 ~0.0592 0.0&6
18 -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
i1 -0.534 ~04+645 - 13279 0.09%
14 «0.252 =0.198 -0.604 0,075
20 =0.263 -0.249 =589 0062
24 =0.,240 -0.,232 =0.534 0.06%
32 “0¢6252 Q4121 -0.352 0,083
7 ~0.3529 ~0+376 ~1.159 0.132%
&8 0.136 0.22%9 0.+298 0,014
15 -0.283 -0.160 =0.621 0.082
a7 0.435 0.331 1.001 04115
i =0.,221 -0.194 =0+509 0,063
29 0,629 0359 1+357 0.194
28 1.289 23731 2.8088 0.020
30 0.53 0.316 L1779 0,128
26 0,499 0.410 1.093 0.127

DUREE IE L7ESSAIR 0+000HEURES »



Coefficients de pression Cq et Cp

mesurés sur la forme 161

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



Tabelle 4.6.20
heb = 135221

Toiture a 30°

COEFFICIENTS DE PRESSION

qe

C_.
qi

surface d'application

surface d'application

99 A B G D E G A B C D E G
0°|0,53]-0.42  |-0,56-019]-040}-0,53-053|  |-058]-048]-04%
45°10,490(-042 -0,35(-0,24/-0,41 (0, 4! (0,59 0,46|0,43/0,42
€0°|0,30-043|  [-0,32/-02%-0,61|0,54 |0, %1 0,54 0,54 |0,54
90°-020/-028  |-0.13|-0,33-033[0,65(0,65|  [0,68(0.+1(0, )
qu = Coefficient de frottement Ct & if)




Tabelle 4.6.20
h:b:1=135:2:1
Toiture a 30°

COEFFICIENTS DE PRESSION

pe

pi

surface d'application

surface d'application

v | A 8 C D E G A B D E G
0° |0, 39/-0,45 -0539(-0,05(-0,51|-0,58|(-0,60 -0,64|-0,56{-0,+A
45° 10,28 |-0,55 -0,43|-0,16 |-0,35(0,22 | 0,39 0,23 0,24/ 0,21
60° (0,13 |-0,48 -040|-0,20|-0,63/0,40 (0,52 0,42|0,43(0,44
30°|-0,22[-0,22 -0,22-0,26[-0,26 0,51 | 0,51 0.51|0,54(0.54
6pe = Coefficient de frottement ¢ = 0




22
0
24
o)

J|

MODELE N° 16 Variante 161
Numérotation des prises de pression

Surfaces intérieures




M I i [ "0

12
17,

:

MODELE N° 16 Variante 161
Numeérotation des prises de pression

Surfaces extérieures



FRISE CF .98

FRANDT A 0.607
FRANDT E 0.665

8 -0.4464

1 0.473
13 -0.603

2 0.525
10 -0.,436

4 =0.503

9 -0.461

S -0.330

7 -0.483

6 0.972
19 -0.548
ie -04+46%6

0 1.261

0 1.358
22 -0.476
16 -0.288
12 -0.538
34 -0.710
11 ~0.3639
14 -0.187
20 -0.482
24 -0.470
32 "'0|559
17 _0050‘2
31 -0.188
15 -0.209
27 0.55%9
29 -0.,477
29 0.359
-28 “00317
30 -0.317
26 0.543
35 -0.4%4
36 -0.593

DUREE DE L’ESSAI:

CF MOoY CF FIC

1.002 1,555
0.299 1.703
-0.5862 -1.074
0.203 1.092
-0.3508 -1.543
0.446 1.343
-0.468 -0.989
—00571 _10141
-0,482 -1.0446
-0.157 -0.748
-0.540 _10088
0.109 1.287
-0.,551 -1.,182
-0+643 -1.,501

2.858 3.064
2.829 3.300

~0.960 -1,100
-0.100 -0.667
"0«50? _10309
—00552 _1o729
~0.4568 -0.873
-0.021 -0.4446
-0.,958 -1,153
-0.535 -1.124
-0.586 -1.236
-0.286 -1.109
=285 -0.419
-0.017 -0.467
0.413 1.358
_00549 _1r157
0.044 0.80°9
_0&213 -0.715
_00176 -00668
0.342 1,144
-0.560 -1,157
-0.662 -1.388
0.000HEURES»



FRISE CFr .98

FRANDIT A 0.660
FRANDT R 0.729

8 -0.2%90

1 0.554
13 -1.115

2 0.382
10 -0.5646

4 -0.319

? -0.773
g 0.496

7 -0.265

6 0.637
19 -0.321
18 0.325

0 1.337

0 1,423
22 -0.350
14 -0.6%95
12 -0.,595
34 -1.089
¥ -0.590
14 -0.196
20 -0.,313
24 -0.394
32 -0,319
17 -0.406
31 -0.114
15 -0.224
27 0.298
23 -0.342
29 -0.178
28 -0.320
30 -0.221
26 0.222
35 -0.291
36 0.475

DUREE DE L’ESSAI:

CF MOY CF FIC

0.988 1,469
0,992 1.624
-0.405 -0.678
0.424 1,294
-0.960 ‘2!633
0.277 0.901
-0.811 -1.509
-0.420 -0.745
-0.,852 -1.742
0.345 1.119
-0.368 -0.641
0,463 1.540
_00375 -0.,704
0.307 1,151
2.841 3.044
2.813 3.240
_01391 -00752
—00117 _104?4
-0.640 -1.322
-0.222 -2.423
-0.702 -1.364
-0.080 ~0.,453
-0.371 ~0.,673

-0.386 -0.847
-0.412 -0.738
=0.317 -0.941
—0§131 “00278
-0.173 -0.544
0.180 0.679

-0.397 -0.778
_00216 -0.417
=0.220 =0.749
-0.,257 -0.511
0.069 0,514
-0.402 -0.703
0.294 1.146

0.000HEURES »

0.128
0.130C
0.04°9
0.154
0.198
0.0%94
0'126
0.059
0.141
0.143
0.048
0.228
0.054
0.153
0.013
0.011
0.055
0.215
0,115
0.264
0.113
0.074
0.056
0.060
0.056
0.112
0.015
0.076
0.080
0.061
0.04¢9
0.019
0.052
0.067
0.057
0,132



FRISE CF .98

FRANDT A 0.4864
FRANDT E 0.665

8 -0.,305
s ~0.569
13 -1.260

2 0.243
10 -0.66%

4 -0.324

9 -0.819

e -0.788

% —0.267

6 -0.630
19 -0.321
i8 0.642

0 1,276

0 1.371
22 =0.297
16 -0.%46
12 -0.750
34 -1.335
11 -0,708
14 _05316
20 -0.268
24 -0.344
32 -0.282
17 ~-0.365
31 -0.098
15 ~0.267
27 0.185
29 -0.374
29 -0.220
28 -0.330
30 -0,209
26 -0.,162
35 -0.313
36 0.213

DIUREE DE L‘ESSAI:

CF MOY CF FIC

0.98%9 1.506
0.989 1.508
-0.380 -0.700
-0.043 -1.306
~0.926 -2.,791
0,101 0.538
=0 773 -1,5%20
-0.384 -0.,769
-0.744 -1.794
-0.054 -1.725
_00376 _0#634
—0.184 —10496
_00375 '0&723
0.492 1.446
2,865 3.0353
2.820 Z.281
-0.362 -0.647
"00693 "‘.0066
-0.698 _10737
-0.834 -3.091
= Tl -1.,686
-0.151 -0,754
-0.348 -0.624
~-0.,362 -0.,802
-0.389 0,660
_0&278 ‘0;853
-0.101 -0.225
-0.217 -0.613
0.042 0,436
_00376 -0.882
-0.249 -0.,918
_0t245 _007?7
-0.264 -0.3529
-0.,034 -0.,410
-0,382 -0.742
0+445 1.214
0.000HEURES



FRANDT A
FRANDT R

T

e
OO MOV NUNMO D OPIU D

36

CF .98

0.+629
0+675
-0.348
_00791
-1,08%9
=0yvarl
-0.730
-0.327
_00824
'00923
-0.375
_00613
_00393
0.696
1,308

1.341
-0.387
_00314
-0.494
-1.810
-0.228
-1.418
-0.,4864 -
“00348
-0.402
-0.535
0.098
-0.475
-0.683
0,572
-04+4353
-0.60%5
-0.110
-0.127
-0.076
0.059

DUREE DE L‘ESSAI:

CF MOY ~ CP PIC

0.983 1.497
0:.976 1.607
~0,20%5 -0.854
-0.523 ~1.940
-0.805 -2.618
-0.412 -1.372.
-0.663 =143575-
-0.182 -0.707
'00751 "10940
-0.515 -2.174
-0,215 -0.908
-0.,509 -1.485
=0.175 -0.8%4
0.551 1,584
2,815 3.148
2.760 3.226
“00179 _00903
-0.747 -1,%900
~-0.335 -1.41%5
-0.717 -5.188
-0.26% -1.050
-0.523 -&.917
-0.056 _10272
-0.222 -0.909
-0.196 —00931
-0.347 -1.236
0,057 0.2246
-0.268 -1.,091
-0.195 -1.582
-0.,161 -1.324
_00229 —10119
-0.138 -1.495
-0.214 -1.104
-0.0%90 -1.268
=-0.242 -1.723.

0.418 1.344

0.000HEURES



FRANDOT A
FRANIT E

= -

[
RO OOV NUMMOLO LD

rJ

furs
o~

[y
rJ

34
11
14
20
24
32
17
31
15
27
25
29
28
30
26
33
36

CF .98

0.639
0,651
~-0,3204
-0.416&
-1.2460
-0.471
~G.e29%F
-0.304
-0.695
-0.424
-0.,281
-0.414
-0.308
0.538
1.247
1,324
-0.314
-0.218
~0.448
-1.,108
-0.+240
-0.4676
-0.308
_01315
-0,329
-0.764
-0.,098
-0.4696
-0.496
-0.308
_00467
-0.319
-0.,294
-0.350
-0.,322
0.402

DUREE DE L‘ESSAI:

CF MOY CF FIC

0.994 1,460
0+997 1,485
-0.3%1 -0.699
~-0+495 -0.7350
-0.,408 -2.%930
-0.572 -1.015
-0.126 -0.690
-0.388 -0.702
~0.+4%0 -1.,587
—0.46% -0.946%
~0.376 ~0.654
-0.33% -0.964
-0.380 _00691

0.330 1.207
2.813 2,885

2.805 3.063
-0.374 ~0.482
-0.731 =1.277
-0.287 -1.,025
-0.881 _20535
~0.196 -0.5535
-0.763 ~1.361
-0.352 -0.687
-0.,355 -0.704
-0.39%94 ~04+725
-0.634 -1.682
-00151 _0t225
~-0.744 -1.5991
-0.49%9 =1.191
~0.¢ D7D =073
~0.451 -1.009
-0.399 -0.689
~0.1%90 -0.670
-0.352 ~0w 797
-0.387 -0.,728

0.271 0.910

0.000HEURES»



FRANDT A
FRANDT B

[y
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-
MooV ~NUMYO DL OR) W =00

o R
o~

ol
= o

-
o

ra

== W
Mme= 1M s O

L py PRI M
D mOownm~

LS
oo~

36
IUREE IE L

e b

-0.307
-0.326
-0.623
-00121
-0.608
-0.450
-0.328
-0.343
-0.291
"00413
0,397
-0.357

0.295

‘ESSAIR

1.001 1.64°%9
1.012 1.674
-0.424 -0.752
-0.612 -1.062
-0.149 -2.033
-0.612 -1.052
~-0.082 -0.445
-0.422 -0,749
0.006 -1,34°9
-0.376 -1,115
-0.413 -0.691
-0.636 =1+139
-0.410 -0.828
0.0%20 0.780
2.7%91 2.849
2,804 2.04Z
-0+416 ~0.768
-0.216 -1.682
-0.,329 -1.07%
_00836 _20117
—05148 _0t518
-0.828 -1.4%94
-0,3%3 -0.731
-0.3%8 -0,780
-0.431 -0.,768
-0,635 -1.466
-0.200 -0.285
-0.717 ~-1.437
-0.572 -1.048
-0.414 -0.,763
~0.477 -0.799
~0.456 ~0.677
-0.368 -0.8846
-0.445 -0.852
-0.422 -0.805
0.072 0.666
0.000HEURES »

0.061
0.064
0.05¢9
0.11%5
0.017
0.1132
0.085
00063
0.062
0.037
0.083
0.071
0.061
0.083



FRANDT A
FRANDT E

I s
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MNoD o ~N NSO N =0

o M)
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| o -

(=Y
E-1

20
24
32
17
31
15
27
25
29
28
30
26
35
36

CF .98

0.643

0.&652
~0.504
‘005?0
-0.4658
-0.445
-0.202
-0.5%6
-0.286
=0.723
-0.515
-0.5463
-0.554
-0.,70%5

1,277

1.329
-0.553
*0&58?
~0.42¢6
_0'615
04176
-0.408
-0.517
-0.533
-0.470
-0.3504
-0.17%
-0.,395
-00384
-0.493
-0.438
~0.343
-0.48¢8
-0.364
-00519
-0.376

DUREE IE L/ESSAI!

CF MOY CF FIC

1.000 1,459

1.002 1.480
-0.986 -1,150
-0.475 -1:300
-0.370 -1.517
-0.473 -1.073
_00079 ‘09441
-0.583 -1.301
-0.181 -0.674
-0.464 -1.702
-0.582 —1.155
-0.488 =1.265
0,967 -1.194
-0.642 -1.520
2.870 2.941
2.863 3.061
_0.558 _10286

-0.,53% -1.368
“0!276 ‘10076
-0.544 -1,533
-0.029 -0.,419%
-0.513 -0.971
~0.,543 ~1.,127
-0.5358 -1.161
-0.4613 -1.1467
-0.546 -1.,257
-0.309 -0.429
-0.304 -0.%949

-0.404 ~0.913
-0.362 -1.170
-0.444 -0.958
-0.325 -0.,751
-0.419 -1.444
-0.434 -1.079
-0.,575 -1.116

-0.577 -1.241

0.000HEURES »



FRANDT A 0.710
FRANDT R 0.711

8 0.498
1 -0.379
13 -0.506
2 -0.343
10 -0.255
4 0.607
b -0.267
o -0.489
¥ 0.51°9
6 _00462
19 0.545
18 -0.324
0 1,246
0 1.258
22 0.512
146 -0.57S
12 -0.404
34 -0.803
11 -0.230
14 -0.728
20 0.607
24 0.602
32 0.566
17 -0.597
31 0.257
15 =0.550
27 -0.,491
25 0,532
29 -0.501
28 0.147
30 0,639
26 -0.,498
35 0.537
36 -0.356

IIUREE DIE L’ESSAI:

FOSITINER MODELE A

CF MOy CF FIC
1.011 1,492
1.007 1.494
0.381 1.149
_00409 -0.874
-0.412 -1.304
-0.450 -0.884
-0.,253 -0.564
0.399 1.340
~0.302 ~0.609
-0.386 -1.116
0.393 1,201
0,473 -1,069%
0.398 1,302
-0.,436 ~0.77&
2.856 2,917
2.822 2+945
0.40%5 1.242
-0.569 -1,3%97
-0.358 -0.95¢8
-0,359 -1.908
-0.209 -0.336
-0.5%96 -1,678
0.420 1,333
0.404 1.322
0.3%0 1.335
-0.602 ~-1.407
0.493 0,625
‘0'648 -1.33%
-0.600 =1+1.30
0.398 1,229
~0.637 -1.0%99%
0.105 0.321
-0.,603 -1,444
-0.640 ~1.141
0.3%6 1.260
-0.,453 -0.834
0.000HEURES »

240.000 NER

0.15%
0.078
0.083
0.075
0.043
0.1&4
0.056
0.093
0.155
0.084
0.141
0.062
0.013
0.014
0.161
0.115
0.109
0,128
0.070
0.122
0.15¢9
0.1561
0.143
0.109
0.029
0.110
0.095
0+16%
0.079
0.044
0.124
0.087
0.162
0.065



FRISE

FRANDT A
FRANDT R

-

-

] -
[ S 06 B S T ' Y B SRS B s S o O 5 O 4 I oo

-
8]

3
F

gy
5o

20
24
32
17
31
15
27
29
29
28
30
26
33
36

0.706
0.704
0.660
-0.408
“DeaFl
-0.332
_00215
0.706
_0t239
-0.310
0.4665
-0.47%5
0.693
-0.324
1.248
1.2664
0.687
_0 }429
-0.329
-0.402
-0.224
-0.45%
0.636
0.+634
0.715
-0.470
0.32%9
-0.624
0445846
0.616
~0.+443
0,172
-0.635
-0.519
0.625
-0.37%9

IIUREE DE L‘ESSAI!

CF MOY CF PIC
1.006 1,559
0.99%9 1,858
0,508 1,471
-0.337 -0.%08
-0,338 -0.954
-0i353 -0|809
-0.,241 ~0.,477
0,327 1.565
'0!275 “00578
-0.198 -0+791
0.8264 1,4%9¢6
-0.3289 -1.058%
0.524 1,487
~0.40G64 -0.701
2.879 2,932
2.841 2.975
0,529 1,592
-0.445 -0.974
<0299 -0.836
0,409 -1,021
-0.226 -0.,521
-0.530 -1,0589
0.551 1.489
0,542 1.484
0.511 1.620
-0.427 -1.06%
0.593 0.727
~0.619 -1,380
-0.,548 -1,131
0.533 1,495
-0.971 ~-1,027
0.207 0.399
-0.,533 -1.426
-0.612 -1,165
0.524 1.471
-0.,431 -0.890

0.000HEURES»



FRISE CF .%8 CF MOY CF FIC CF RME

FRANLT A 0.671 1,002 1,832 0.120
FRANDT E 0.669 0.998 1.528 0.130
e 0.612 0,300 1,435 0.157
1 -0.172 -04+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
4 0.658 0.3511 1.464 0.161
? -0.214 -0.174 -0.467 0.0472
o -0.,182 -0.181 -0.3%94 0.04%5
7 0.626 0.509 1.392 0.154
é -0+218 ‘0&179 -0.484 0.047
19 0.657 0,525 1,496 0,160
18 -0.193 -0,222 ~0.440 0.040
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
14 -0,221 -0.170 -0.4%4 0.044
12 -0.298 -0.,153 -0.724 0.071
34 -0.266 -0.187 ~0.647 0.04%5
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 0.339 1.54¢6 0.+162
32 0.4635 0.499 1.5146 0.162
17 “00246 -0.128 ‘00596 0&051
31 0,372 0.632 0.80%5 0,032
15 ~0.197 -0,115 -0,426 0,049
27 -0.231 -0,120 -0.541 0.064
25 0.617 0,523 1.447 04163
27 -0,718 0,664 1,662 0,159
28 0.247 0,336 0.571 0.0364
30 -1.3528 -0.738 -3.907 0.302
26 -0.404 -0.321 -0.927 0.099
35 0.675 0.513 1.511 0.158
36 -0.191 -0.,215 -0.428 0.041

DUREE DE L'ESSAI? 0.000HEURES»



FRISE CFr .98

FRANDT A 0.484
FRANDT E 0.46932

8 0,322
1 "0}20?
13 -0.,650
2 0.236
10 -0.501
4 0.3588
9 -0.494
] -0.251
7 0.463
6 -0.240
19 0.524
18 -0.329
0 1,234
0 1.2058
22 0.520
16 -0.283
12 ~0.50¢9
34 -0.428
11 ~0.5%9
14 =0.235
20 0.537
24 0.338
32 0.4%6
17 -0.400
31 0.312
15 -0.251
2 0.293
29 0.534
29 0,565
28 0.285
30 0,497
26 0.334
35 0.535
26 -0.323

IUREE DE L‘ESSAI?

CF MOY CF PIC

1.000 1.544
0,988 1.564
0.3%99 1.201
-0.174 -0.480
0,467 -1.487
0.047 0.586
-0.815 -1.,080
0.408 1.267
-0.449 -1.1465
-0.,258 -0.3%94
0.425 1.162
~0.279 -0.603
0,419 1.214
-003?? "00762
2.+844 2.701
2+8005 2.956
0.408 1.152
-0.27¢& -0.628
-0.427 -1.329
0,369 -1.118
—0.626 -1.403
-0.226 -0.550
0,431 1.227
0.437 1,231
0.399 1.232
0,330 -0.9995
0.573 0,705
-0.205 =-0.567
0.142 0.662
0.418 1.209
0,153 1.207
0,340 0.609
0,197 1.110
0.208 0.751
0.421 1.198
-0.400 -0,722

0.000HEURES »

0.134
0,079
0.0358
0.129
0.065
0.131
0,062
0.004
0.011
0.129
0,055
0.128
0.079
0,120
0.062
0,132
0.133
0,130
0.111
0.026
0.067
0.084
0.132
0.280
0,044
0.196
0.102
0.134
0.064



FRISE CF .98 CF MOY CF FIC CF RMS

FRANDIT A 0,698 0.999 1.4%98 0.130
FRANIT E 0.6%92 0.992 1.485 0.121
8 0.3%4 0,211 0.9210 0.113
1 _01-18? _00103 ""01-433 000?1‘.
13 -0.%938 ~0.,377 -2.,038 0,138
2 0.340 0.184 0.738 0.094
10 -0.58% -0.571 -1.404 0,105
4 0.389 0,220 0.929 0,120
9 -0.638 -0.359 -1.3507 0.107
5 *0&241 “00236 _06568 0.0&32
Z 0.445 0.231 0.9%20 0.115
& -0.265 -0.198 -0.588 0.089
19 0,405 0.232 0.958 0.120
ie -0.,329 -0.4246 ~0.777 0.0&4
0 1,312 2.841 2,912 0.004
0 1.317 2:7935 2.922 0.012
22 0.427 0.231 0.950 0.122
16 -0.295 -0.271 -0.,658 0.063
12 -0.823 -0.601 -1.,731 0.115
34 -0.634 -0.424 -1,333 0.094
11 -0.624 -0.,600 -1.420 0.0%98
14 -0.254 -0.208 =0.577 0.077
20 0,426 0.239 0.781 0.117
24 0.432 0.250 0.972% 0.118
32 0.420 0,209 0.945 0.120
17 -0.531 -0.378 -1.193 0.133
31 0.248 0,429 0.535 0,020
15 -0,2%90 -0.172 -0.625 0,085
27 0.457 0.297 1.049 0.115
25 0.425 0.233 0.975 0.121
29 0.641 0.516 1.379% 0.181
28 0.206 0.253 0.444 0.035
30 0.461 0,365 1.050 0.123
26 0,467 0.379 1,063 0.127
35 0.458 0.228 1.058 0.121
36 -0,352 -0.431 -0.813 0.064

DIUREE DE L‘ESSAI? 0+.000HEURES »

VAL. INIT.?
173.000 0.861120E+06 0.880000E+04 0.176000E+04

106.000 0.000 18.000 0.000

275.000 3.000 0.000 0.4094600E+04
2,000 346,300 22.610 0.542
0.000 1.000 0.000 17.000 ¥
2,000 -0.409716E104 -0.933 ~0.914

157.780 0.000 0.000 0.000
0.000 0.002 0.012 0.021
0.064 0.000 0.000 0,000

INITIALISATION SCANIVALVE



Coefficients de pression Cq et Cp

mesurés sur la forme 162

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



COEFFICIENTS DE PRESSION

L surface d'application surface d'application

?c =
?Ej ___T yD A B G D E G A B G, = D E G
P o | . =

L _l 0°| - |-038-0%6-0,56-0,20-041| - |04% 054|054 (054 |04
450 = -0|43 0.36 -D|46 "0.14 "0.63 - 0146 0145 O|43 0:45 0|44
%1~ [040/0,44|-0,41|-0291056| ~ [0,380,35(042|0,31|0,30
Tabelle 4.6.18 |80° - 0,58 "0.54 ‘O.m "0.36'0.12 ) "0:23 -O.QS 'O,QJ "0.3] -0.30
h:b:1=135:2:1 y éqe = Coefficient de frottement Ct =0

Toiture a 30°



-
4 E G i
30 q - . h
- 2, e
{
e
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—b—L— 2] b
o, |

%

D

Tabelle 4.6.18
h:b:1=135:2:1
Toiture a 30°

COEFFICIENTS DE PRESSION

pe

pi

surface d'application

surface d'application

@ 6 | ¢ | o | E |6 | A |8 |cC D | £ | 6
0° -043-0,48-048-004 |-046| — |0,38|0,38|0,3% 0,38/ 0,3%
45° -0,53| 0,15 |-0,41/-0,18|-068| — |0,30|0,28(0,32|0.30|0,29
60° -0,496 0,31 |-0,44 |-0.21{-065 - [0, \1 |0, 10(0,19 0,12 [0, 11
180° 0,36|-058-058 [-0,46|-006| — [-0,39/-0,40|-0,40|-040- 0,40

épe s Coefficient de frottement ¢ = 0
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MODELE N° 16 Variante 162
Numérotation des prises de pression

Surfaces intérieures



8l

& | & |'8

MODELE N° 16 Variante 162
Numérotation des prises de pression

Surfaces extérieures



FRANDT A 0.5604
FRANDT E 0+&18
-0.371

e, (=l Bo )
L= A

-0.737
-0.541
_Oa 210
0.534
=0,276
-1.030
-0.548
-1.01%
0.576
-0.741
1.217
1.234
22 0.512
16 -0.535
12 -0.428
34 =0.641
11 -0.191

=

=

COoOmMLVoeN OO W0

i

14 -0.4332
20 0,539
24 0.+3241
32 0.456
17 -0.472
31 -0.225
15 -0.386
27 -0.,339
25 1.280
29 -0.476
28 0.299
30 -0.616
26 =0.3465
35 0.487
36 -0.398

DNUREE IE L’ESSAI!

CF HMOY CF FIC

1.004 1.927
1.008 1,556
-0.346 -¢.%0¢%9
-0.780 -2.02
-0.491 -1,619
=0 .483 “, 731
-0.,051 -0.4%6
0,347 1.267
-0.128 ~0.715
-0.757 -2+660
_00389 -1.,345
-0,8324 -2.412
0.371 1.241
-0.487 -1.5%6
2.930 2.9%93
2.904 3.041
0.343 14166
-0.473 -1.21%8
-0.,230 -1.002
-0.484 -1.500
~0.,036 -0.423
-0.459 -0.9&3
0.365 1.196
0+379 1.202
0.380 1.137
-0,500 =Ll 7 7
-0,356 -0.,530
=0.445 -0.909
-0.388 -0.7935
2.884 3.007
-0.42% =1 132
0.184 0.711
-04,424 -1.582
-0.435 ~0.938
0.37% 1.147
-0.426 -0.%938

0.000HEURES »

0.131
0.122
0.078
0.159
¢.182
0.115
0.103
0.130
0.112
0.205
0.108
0.199
0.121
0.132
0.010
0.014
0.123
0.0%1
0,162
0.114
0.095
0.076
0.118
0.121
0.120
0.077
0.035
0.065
0.067
0.012
0.0%90
0.080
0.100
0.080
D.119
0.078



FRISE CF .98 CF MOY CF FIC CF RMS

FRANOT A 0.652 1.001 1.541 0.137
FRANDT R 0.6582 1.002 1.541 0.138
8 -0.282 -0.,321 ~0.674 0.066
1 0.57¢9 0+3350 1.379 0.187
13 -0.8%2 -0.,129 -2.,050 0.240
2 0.358 0.153 0.824 o.111
10 -0.206 -0.0%96 -0.487 0.073
4 0.44%6 0.282 1.033 0+106
g -0.574 -0.,107 -1.433 0.197
1 0.479 0.282 1,196 0.163
7 ~0.293 -0.325 -0.6%6 0.080
é 0.677 0.403 1.612 0,242
19 0.453 0.294 1.084 0.102
18 0,380 0.145 0.%910 0.+129
o] 1,193 2.911 2,968 0.014
0 1,210 2.879 3.011 0.014
2 0.460 0,265 1.012 0,104
14 -0.819 -0.874 -1.802 0.143
12 -0.47% -0.282 -1.082 0,132
34 -1.122 -0.8%97 2,930 0.179
11 -0.230 -0.,154 -0.501 0.077
14 -0.,702 -0.812 -1,5828 0.117
20 0.460 0.28% 1,081 0.108
24 0.478 0.289 1.122 0.+111
32 0.51% 0.310 1.123 0.120
17 -0.576 -0,609 -1.257 0,105
31 _00252 -0,382 '00579 00039
15 -0.355 ~0.697 -1.274 0.109
27 -0.483 -0.564 -1,109 0.086
25 1.319 2.902 3:.029 0,013
29 -0.,5817 -0.462 -1.,261 0.077
28 0.230 0.0921 0.362 0.071
30 -0.,489 -0.348 -1.045 0.099
26 -0.,40%5 -0.434 ~0.865 0.071
35 0,401 0,285 0.%948 0.103
36 -0.452 ~0.,615 -1.069 0.075%

DUREE DIE L’'ESSAI‘ 0.000HEURES »



FRANDT A

FRANIT E
e
1
12
2

-
<

[l
oS mOoc~NuN0 b

0.383

0.589
~=0.,232
0.5%91
-1.202
0,442
~-0.3%21
0.347
-0.799
0.451
-0.210
0.614
+ 2864
0.4532
1,280
1.277
0.287
~0.672
-0.,412
~0.957
-0,203
-0.98%
0.282
0.290
0.405
-0.,621
0,243
-0.6463
~0.,300
1.375
-0,839
~0.175
-0.272
=0.317
0.351
-0.478

IUREE DE L‘ESSAI:

CF MOY CF FIC

1.002 1.534
1.001 1.549
-0.179 -0.524
0+444 1.336
~-0.582 -2,8823
0,309 1,060
-0.133 -0.870
0.100 0.774
-0.558 -1.870
0.315 1.086
-0.144 -0.337
0.4644 1.572
0.103 0.734
0.327 1.189
2.908 2.963
2.869 3.026
0.075 0.700
-0.712 -1.638
-0.2460 -0.986

-0.843 -2.287
-0.,201 -0.,501

-0.749 -1.442
0.0%4 0.74%
0.095 0.772
0.111 0.968

-0.624 -1.485

-0.358 -0.3957

-0.6%92 -1.523

-0.,482 -1.094
2.878 3.008

-0.420 -1.326

-0.042 -0.430

-0.178 -0.682

-0.345 -0.793
0.099 0.790

-0.570 -1.076

0.000HEURES »



FRISE CFr .98 CF MOY CF FIC CF RHMS

FRANDT A 0:.664 0.996 1.541 0.133
FRANLT E 0.645 0.993 1.542 0.134
8 Q197 -0,027 -0.%18 0.0%1
1 0.4466 0.236 1.228 0.1325
13 -1.422 -0.827 -3.130 0.274
2 0.3520 0.423 1.145 0+132
10 -0.561 -0.57% -1.24%5 0.117
4 -0.,325 -0.338 -0.720 0.071
Q ‘00?72 _00709 '2»275 0.172
S 0.37%9 0.031 0.886 0.0%96
7 0.4%93 0.149 1,119 0.152
é 0.916 0.124 1.172 0.151
19 -0,2%94 -0.316 -0.691 0.0&4
18 0.734 0.484 1.713 0:+18664
0 1.331 2.9213 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
12 ~0.417 ~0.,367 -1.009 0,100
34 -0i898 -0.+651 —2t173 0.182
11 =0.3867 -0.294 -0.847 0.087
14 -0.640 -0.615 -1.478 0.130
20 -0.286 -0.333 -0.648 0.0467
24 -0.2%91 -0.33% -0.660 0.049
32 -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
13 -0.+351 ~0.,2462 -0.858 0.087
27 0,266 -0.,155 -0.668 0.088
23 1,194 2.876 2.998 0.020
29 -0.+203 -0.164 -0.454 0.039
28 ~0.296 -0.318 -0.6461 0.056
30 ~0.,191 -0.164 -0+446 0.049
26 ~0.179 -0.128 -0.41% 0.051
35 -0.287 -0.338 -0.700 0.065
X6 -0.430 -0.48¢9 -1.052 0.108

DUREE DE L‘ESSAIR 0+.000HEURES»



FRISE CF .98 CF MOY CF FIC CF RMS

FRANDT A 0.616 0.9%74 1,494 0.133
FRANDIT E N0+616 0.9%93 1.492 0.135
o 0,481 0.289 1.103 0,111
1 -0.,180 -0.022 -0.412 0.0%97
13 -0.954 -0.744 —24.245 0.167
2 0.479 0.336 1.127 0.123
10 -0.636 -0.,6%94 ~-1.429 0+110
4 -0.361 -0.448 -0.810 0.062
2 -0.534 -0.680 -1,39%90 0.106
o -0,181 -0.187 -0.470 0+067
7 0.667 0.464 1.570 0.174
& =04,277 -0.203 -0.682 0.102
19 -0.326 ~0.,4264 -0.765 0.058
18 0.591 0.,38¢& 1.387 0.156
0 1.244 2.945 3.037 0.014
0 1.228 2,882 2,998 0.018
22 -0.379 -0.,454 -0.,887 0.065
16 -0.8468 ~0.537 _g+032 0&252
12 -0.623 -0.570 -1.50% 0,113
24 ~0.9275 -0.835 2,381 0,309
11 ~0.623 0,663 -1.497 0.123
14 -0.352 -0.+154 -0.84¢6 0.070
20 -0.,328 -0.449 -0.779 0.059
24 =0:321 ~-0.444 -0.741 0.062
32 -0,324 ~0.419 -0.770 0.059
17 -0.430 -0.302 -1.023 0.109
31 0.08%5 0.064 0.213 0.034
15 -0+236 0,215 -0.593 0.060
27 0.237 0.067 0.54¢8 0.074
29 1.307 2:.900 2.024 0.015
29 -0.1%96 -0.219 ~0.,470 0.048
28 -0.270 =-0.370 -0.647 0.0464
30 -0.259% -0.256 -0.,3582 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

NUREE DE L'ESSAIL! 0.000HEURES »



CF MOY CF FIC

FRISE

FRANLIT A
FRANDT E

i o

SO OV NWMY DO 2

Pl

33
34

CF .%8

0.680
0+674
0.457
-0.206
’10105
0.409
—00623
-0.369
“0072?
-0.267
0.735
_0t333
-0.337
0.501
1,209
1.218
-0.427
-0.,622
-0.615
-0i720
-0,613
-0.208
~0.354
~-0.33%5
-0.320
-0.,408
0.183
-0,281
0.340
1.264
-0.,201
-0.303
-0,236
0.286
-0.358
0.+44%

IUREE DE L'ESSAI:

1.008 1.508
1.004 1,495
0.236 1.069%
-0.168 -0.482
-0.84°9 -2.648
0.190 0.980
-0.:76% -1.,448
-0.4%96 -0.858
-0.771 -1.698
-0.303 -0.623
0.357 1.63%
-0.346 -0.,743
-0.481 -0.799
0.225 1,188
2,933 2.988
2.8%93 3.010
-0.332 -0.%68
-0.113 -1.411
-0.,626 -1.582%
-0.294 -1.78¢9
-0.72%5 -1.419%
_0»109 "00482
-0.,507 -0.852
-0.506 -0.854
-0.,480 -0.,801
-0.354 -1.021
0,193 0.431
-0.200 -0.661
0.204 0.823
2.927 3.05¢9
-0.157 -0.,456
-0.,3922 -0.6839
-0,237 -0.545
0.099 0.6359
“00500 -00872
0,312 1,085

0.000HEURES y



FRISE Ck .98 CF MOY CF FIC CF RHME

FRANDT A 0,672 1,006 1.516 0,134
FRANDT E 0.48C 0.998 1.5364 0.137
5 -1.183 ~0.720 -2+710 0,142
1 -0.58% -0.384 -1.340 0.08¢
13 -0.573 ~-0.491 -1.351 0.101
2 -0.5941 -0.581 -1.274 0.112
10 -0.359 -0.464 -0.856 0.070
4 -0.290 -0.3%97 -0.6%93 0.062
e -0.410 -0.,477 -0.933 0.086
S -0.,40% =0.345 -0.%722 0.076
7 -0.889 -0.841 -1.%966 0.161
6 —0.603 -0.436 -1.333 0.108
27 -0.300 -0.386 ~0.708 0.057
18 =0.+620 -0.4626 -1.445 0.159
0 1,237 2.962 2.017 0.014
0 1.2564 2yF29 3,065 0.016
22 ~0.328 -0.417 —0.769 0.060
1é -0.271 -0.161 -0.634 0.105
1:’ —Dﬁalﬁ? —00489 "10290 05073
34 —0.64&7 -0.4602 -1.51%5 0.153
11 ~0.352 -0,453 -0.795 0.059
14 ~0.230 -0.074 -0.320 0.098
20 -0.302 ~0.404 -0.729 0.058
24 -C.210 -0.403 -0.748 0.0460
32 -0.2863 -0.,3%21 -0.678 0.055
17 -0.414 -0,310 -1.068 0.154
31 0.271 0.348 0,436 0.057
15 =0.,20%5 ~0.054 ~0.480 0.091
27 0631 0.381 1,433 0,132
29 1.334 2.7907 2,030 0.018
29 0.460 0.101 1.064 0.165
28 ~0.21% ~0.+2%57 -0.507 0.041
30 ~0.344 -0.1641 -0.750 0.117
26 0,569 0,357 1.239 0.136
A5 -0.323 -0.,3%91 -0.764 0.056
36 0.5%7 0.3%57 1.412 0.138

NUREE DE L7ESSAL: 0.000HEURES



FRISE CF .98 CF MOY CF FIC CF RHMEG

FRANDT & 0.617 0.9%4 1,510 0.133
FRANLIT E 0.8625 0.992 1.52% 0.135
8 -0.,328 -0.365 -0.827 0.068
1 -0.445 -0.470 -1.121 0.08%
13 -0.627 -0.547 -1.504 0.114
2 -0.318 -0.414 -0.7483 0.6G&2
10 -0.551 -0.,555 -1.380 0.09¢9
4 -0.,350 -0.4468 -0.878 0,048
9 -0.3553 -0,5963 -1.,318 0,105
1 -0.855 -0.484 -2.029 0.121
7 -0.356 -0.371 -0.786 0.044
& -0.686 -0.470 -1.316 0.080
19 -0.,352 -0.465 -0.812 0.061
18 -0.346 -0.412 -0.800 0.061
0 1,306 2.9211 2.967 0.015
0 1.320 2.873 2.9929 0,014
22 -0,380 -0.501 -0.868 0.045
16 =-0.277 -0.285 -0.6332 0.062
12 -0.469 -0.580 -1.194 0.0%90
34 -0.479 =0.444 -1.221 0.092
11 -0.524 -0.617 -1.188 0.091
14 -0.277 -0.235 -0.62¢9 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 -0.4610 0.07%
27 0.395 0,220 0.931 0.095
25 1.283 2.883 3.023 0.012
29 0.621 0.393 1.448 0.201
28 -0.231 -0.327 -0.545 0.040
30 0.489 0.314 1.09¢6 0.121
26 0.435 0.291 0.974 0.10%5
35 -0.368 -0.457 -0.798 0.087
36 0.338 0.091 0.733 0.0%0

INUREE DE L‘ESSAI! 0.000HEURES »

FOSITINER MODELE A 240.000 DEG
VAL, INIT.:



FRISE Ckr .98 CF MOY CF FIC CF RME

FRANDT A 0.342 0.99¢ 1.487 0,132
FRANDT E 0.540 0.994 1,483 0.134
g ~0.310 -0.324 -0.720 0.045
1 -0.576 ~0.+445 =1+339 0.098
13 -0.,522 -0.428 -1.,199 0,087
2 -0.352 ~0.,406 -0.809 0,063
10 -0.445 -0.521 -1.012 0.08%5
4 -0.427 ~0.428 -0.971 0.082
Q -0,438 -0.442 -1.100 0.073
S -1.263 ~0,917 -2.169 0.198
7 -0.330 -0,363 -0.756 0.058
& ~0.491 -0.43¢ ~1 «123 0.080
19 ~0.386 -0,432 -0.891 0,069
18 -0.3146 -0.404 -0.730 0.057
0 L 327 2.928 2.982 0,014
0 1.+351 2.8%4 2.037 0.011
22 “0!427 _0'480 “0;?73 0'077
16 -0.264 -0.288 ~0.+.602 0,052
12 -0.,8922 -0.488 -1,233 0.103
34 ~-0.44%9 =0.395 -1.0460 0.082
11 -~0.024 -0.607 -1,351 0.115
14 -0.223 -0.241 -0.575 0.059
20 -0.360 -0.432 -0,831 0.063
24 -0.347 -0.,41% -0.801 0.062
32 -0.,348 ~0.441 -0.797 0.058
17 -0.427 -0.326 -0.97% 0.106
31 0.0469 0D.035 0,165 0.033
15 =0.,247 -0.225 -0.593 0.061
27 0.247 0.085 0,557 0.074
25 1,345 2:9213 3.037 0.010
2 -0.537 -0.097 -1.26463 0.2%96
28 -0.227 -0,302 -0.335 0.042
30 -0.498 0.017 =10 102 0.224
26 0.303 0.114 0.702 0.098
35 -0.362 -0.402 -0.80%5 0.059
34 0,114 -0.025%5 -0.254 0.065

IUREE DE L/ESSAI! 0.000HEURES »



ORIENTATION 0.270000E+03

FRANDOT A 0.663
FRAHDT E 0.664
-0.25%
_ODE?O
-0.288
-0.204
-0.209
-0.318
_0§179
-0.505
-0.242
-0.282
-0.301
“0&181

1.285

1.267
22 -0.384
16 -0.,202
12 -0.323
34 -0.296
11 -0.245

[

-

-
SO ML NUMYY DL QR W=

14 -0.182
20 -0.294
24 -0.2460
2 -0.286

17 -0.336
31 -0.138
13 -0.184
27 -0.,339

25 1,289
29 _00653
28 -0.,222
30 ~1+121

26 -0.482
33 -0.249%
34 0,192

IIUREE DE L'ESSAIZ

CF MOY CF FIC

1.000 1.51%
1.004 1.517
-0.,195 -0,602
-0.228 -0.4629

-0.194 -0.668
-01223 -0.474
-0.154 -0.480
-0.230 -0.732
-0.173 -0.434
-0.230 -1.224
~-0.201 -0.548
-0.,222 -0.63%9
-0.,288 -0.71%
-0.212 -0.434

2.905 2.954
2.86% 2.985
*01328 _00881

-0.164 ~0,462
_0¢23? ‘00782
-0.,179 -0.717
-0.171 ~0.566
-0.138 -0.422
_0t287 _0Q7OB

-0.261 -0.624
-0.326 -0.,657
-0.151 -0.772
-0.138 -0.330
-0.133 -0.,43¢9
-0.178 -0.794

2.8%93 3.016

=-0.560 -1.610
-0.236 -0.546
-0.3532 -2.612
-0.401 -1.123
-0.254 -0.57%5
-0.127 -0.+444

0.000HEURES »

0.131
0.+13%
D.053
0.05¢8
0.058
0.047
0.0464
0.07%9
0.043
C.074
0.048
0.055
0.08%5
0.044
0.013
0.018
0.0835
0.047
0.079
0050
0.054
0.04%
0.068
0.063
0.064
0.063
0.036
0.054
0.104
0.017
0.132
0.048
0.185
0.107
0.057
0.050



3 3 1 R

FRISE CF .vE8 CF MOY ce PIC CF RMS

FRANDT A 0.684 0.999 1,887 0.135
FRANLT E 0654 0.9%7 1.55832 0.137
8 -0.846 ~0.452 -2.012 0.109
1 -Q0.479 ~0.+414 -1,113 0.109
13 -0.5913 -0.,432 -1.,138 0.102
2 -0.408 -0.444 -0.%06 0.074
10 -0.,257 -0.258 -0.598 0.057
4 0.419 0.192 0.%975 0.137
? -0.289% ~0+«315 —0.467 0.063
] ~0.4628 -0.3%78 -1.,47% 0:.126
7 0651 -0.466 -1.481 0.107
& -0+480 -0.404 -1.,103 0.101
19 0,438 0,172 1.061 0.135
1e =0.+350 =0.442 -0.848 0.072
0 1.240 2.924 2.971 0.014
0 1.262 2.902 3.024 0.013
22 0.3320 0.104 0.788 0.12%9
14 ~0+424 ~0+465 -1.+,015 0.084
2 =04 327 -0.+335 -0,922 0.115
34 -0.4688 -0.464 -1.592 0.124
11 -0.25¢8 -0.222 -0.622 0.061
14 04465 -0.,5237 -1.120 0.093
20 0,324 0.134 0.771 0.127
24 0.340 0.147 0.808 0.128
32 0.310 0.118 0.760 0.118
17 -0.5923 -0.410 -1.282 0.101
31 -0.258 -0.41%5 -0.628 0.043
15 = D27 ~0.616 -1.285 0.119
27 -0.3912 -0.52¢4 -1.188 0.094
25 1.302 2.899 3.023 0.014
z2 ~0.,410 -0.,5328 -0.%35 0.069
28 ~0.177 -0.033 -0.403 0.089
30 -0.444 -0.48% -0.987 0.082
26 ~0.45% -0.380 ~1.022 0:.076
35 0.37¢9 0.144 0.873 0,121
36 -0.384 -0.,3%90 -0.8920 0.086

DUREE IE L’ESSAI} 0.000HEURES »



FRISE CF .98 CF MOY CF FIC CF RHM

FRANDIT A 0.698 0.99¢8 1.602 0,135
FRANDT B 0.701 1,001 1.407 Q.138
e -0.716 -0.488 -1.724 0.128
1 -0.4%98 -0.44¢% -1.201 0.109
13 ~0.650 -0,484 -1.479 0.120
2 ~0.444 -0.473 -1.03¢& 0.081
10 -0.277 -0.282 —0.659 0.071
4 0.494 0.324 1.177 0.124
g -0.329 -0.350 -0.778 0.077
S -0.602 -0.442 -1.425 0.12
7 -0.722 -0.519 -1.725 0.123
& -0.499 -0.452 -1.193 0.111
19 0,462 0.330 1.151 0.121
i8 -0.3%92 ~0.473 =0.%976 0.076
0 1,312 2.941 2+9925 Q.015
0 1.2337 2.921 3.0532 0.018
22 0.477 0.280 1.130 0.112
14 -0.670 -0.582 -1.588 0.110
12 -0.484 -0.406 -1,18%9 0.118
34 -0.8%3 -0.604 -2.195 0.134
i1 0,236 -0.,210 -0.554 0.077
14 -0.720 -0.388 -1.6%91 0.104
20 0.420 0.301 1.00%9 0.109
24 0.420 0.311 1.010 0.113
32 0.438 0.293 1.007 0.106
17 -0.3%97 -0.605 -1,373 0.1095
31 -0.2537 -0.417 0,603 0.0446
15 ={ OSSE _00628 _11-29? 0.093
P -0.468 -0.589 -1.,137 0.087
2% 1.251 2.885 3.035 0.011
29 -0.436 -0.629 -1.023 0.075
28 0.217 0.089 0.508 0.0469
30 -0.455 -0.3559% -1.,070 0.078
26 -0.,447 -0.620 -1.053 0.077
35 0.4465 0.328 1,120 0.116
346 -0.,364 -0.482 -0.932 Q0.077

NUREE I'E L“ESSAI: 0+.000HEURES »



Coefficients de pression Cq et Cp

mesurés sur la forme 20

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



T —

D‘—‘:;
™~

AT R R RN
AN RR RSN RN SSNSASN

Tabelle 4.6.24.
h:b :1=06:5:1
Toiture a 10°

COEFFICIENTS DE PRESSION

qe

qi

surface d'application

surface d'application

g i | e b e |ela e le-lolelas
00

'0|53 ‘0}26 _0"3':', ‘Q|2

1 3" "0!44 '0126 _0.35 'Q\j

* i M -0,24/-01!

900 -0.2-6 -OIQB -*O;la '0.‘8

c-qe ’ Coefficient de frottement Ct = 0




-

I
s

\

i
i

SNANNNNAININRNNT A
TR ASRARRSSNRSSRS

Tabelle 4.6.24.
h:b :1=06:5:1
Toiture a 10° ‘

.l
m
O NN
N
(9]
e

A 4

COEFFICIENTS DE PRESSION

Cpe

pi

surface d'application

surface d'application

(P 0 C L E G B C D E G
0° -0,61 (-044 -026|-0,I¢
15° -052 |-045 -0,21(-045
45° -028 [-0,43 -0,10(-044
90° -036 [-0,36 -0,19(-0,19
épe = Coefficient de frottement C, ® 0




"34 L 36 1
10 13 15
90°
1" 12 14
.16 [ 35 —]
| N|
B A 4x%xB F

-

MODELE N°20
Numeérotation des prises de pression
Surfaces extérieures



90°

% 4xB

-

MODELE N° 20
Numérotation des prises de pression
Surfaces intérieures.



L ST ST o T oSS T TS oSEDSESSEES=====

FOST. CFr .98 CF MOY CFP FIC GF DELTA IF
10.000 ~0.259 -0.413 -0.681 0.000
11.000 -0.307 -0.331 -0.821 0.000
12.000 -0.523 -0+528 -1.357 0,000
13.000 -0.,232 -0.433 -0.671 0.000
14,000 -0.343 -0.691 -1.431 0.000
15.000 -0.268 -0.454 -0,702 0.000
16,000 -0.871 -1.114 -2.290 0.000
24,000 -¢.231 -0.433 -0.569 0.000
35.000 -0.73 -1.136 -1.843 0.000
36000 ~0.228 -0.414 -0.630 - 0,000

SN NS TS oo SN DS ESEDESSEESmooE=mE=

S S S S S T S ST ST eSS ESESESESEmm=E=oE

2,000 ~Q¢10i1 —0.068 =0.272
we Q00 =0.123 -0.088 -0.311
6.000 -0.372 -0.25¢& -0.%21
7.000 -D.,1241 -0.176 -0.322



e R e e e e e e e e o e

10.000
11.000
124000
13,000
14,000
15.000
16,000
34.000
35.000
36,000

4.000
2+000
i?)o OOO
7.000

CF MOY

-0.477
-0.217
~0.397
-0.,457
-0.639
-0.450
-1.044
-0.520
-1.,017
-0.407

CF MOy

"'0-01
-0‘22?
=04 210

~0.149

CP PIC

~0.,947
-0.639
-0.926
—0.&86
“10297

"'0 0644

-1.976

“Otax_

~1.4679

-0 1-640

GF

0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000
0.000
0.000

¢.000
43 000
0.00G

LELTA

RELTA

s

IR



10.000
11.000
12,000
13.000
14,000
15,000
16,000
34.0CH
35.000
JL.000

st i | e S ot i e ke e e

=] g

CF MOY

‘0*860
-0.328
-0,216
-0.504
-0.,340
-0.3546
-0.256
=0.430
-0.610
-0.3464

Pan BN
T Y

-10657
~1+,205
“0!5?7
-0.848
-1.035
=0+238
-0.811
-0.891
-1.199
-0055?

1]
1]

!
]
L]
1]
1]
1]
It
I

" Fl

]

L B

=

-1.1328
~3-+391
-0,398
"O + 2?‘4

GF

0.000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000

GF

0.000
0.000
0.000
0.000

DELTA

DELTA

oF

nr



- - -

B S S S S S S NS S S S SSsEsmS e S D s s EE=mE=E

10,000
11,000
12.000
13.000
14,000
15.000
16.000
Z4.000
35.000
36.000

4.000
S9.000
6.000
7.000

GF FIC

-1 iBlE
-1.4661
-1.,082
-0.97%
-0.,385
-0.343
-1 .313
-0:+7195
"00448
-0.437

GF

0.000
0.000
0.000
G.000
0,000
0.000
0.000
0.C0¢
0.000
G.000

GF

0,000

Q.00
2900

2.000

DELTA

DELTH

nF

e



T RN TR S S S S SRS SESESEEDET=oDo====

ORIENTATION 0.180000E+03
FOSI., CF .98 CF MDY CF FIC
10,000 -0.281 -0.306 =0 2
11,000 -0.239 =0.370 -0.597
12.000 -0.,229 -0.3%94 -0.598
13.000 -0.355 -0.38%9 -0.939
14,000 -0.282 -0.447 0,679
15.000 -0.476 =0.5%5 -1.299
16.000 -0.187 -0.337 -0,501
34.000 -0.,127 -0.076 -0.316
35.000 -0.,232 -0.3%6 -0.578
36,000 -0.806 -1.068 -2.067

T o o o o o I I M e e e e e e e et S ——— ——
= eSS S S S S === E=E==E=====

e e -+ F & F ¥ F

CF .28

-0.206
"=0,145
~0.146
~0.4%0

CF MY

"'00 190
_0i137

«Q o212

4

"00519

GF

0,000
0.C00
0.00 O
0.000

LDELTA

LF



FOSTI. CF .98 CF MOY P PIG GF TELTA nip
10.0600 -0.383 -0.957 ~0.964 0.000
11.060 -0.340 -0.,453 -0.843 0.000
12,000 -0,265 -0.434 =60 0,000
132,000 -0.,431 -0.4647 -1.152 0.000
14.000 =-0.,330 -0.52% -0.798 0,000
15.0C0 -0.70%5 -0.984 -1.815 0.000
146,000 =0.248 ~-0.388 -0,672 0.000
Z4.000 -0.210 -0.3132 =0 «573 D.000C
38,000 ~0.248 -0.471 =0.4%97 0.000
35.0C0 ~1.030 =1+S32 -2.638 0.000
URIENTPTIQN 0 ] 0007h*0
cRET . ﬁF r?ﬂ 5? uﬂ: ’r FT" S RELTH i
1.000 -0.244 ~0,438 -Q,48487 O.000
D.000G _OFE‘:‘G _0*39!3 ~0.&41 ’:"Q':.-""s-.'
5,000 ~0.+24% -0.404 =0, &14 0,000

PG -0 347 ~0. 429 < DLF08 G000



Coefficients de pression Cq et Cp

mesurés sur la forme 21

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts
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Tabelle 4.6.26
h:b :1=06:5:1
Toiture a 10°

COEFFICIENTS DE PRESSION

qe

qi

surface d'application

surface d'application

Y i C D E G A 8 C D E G
0° -06%|-0,38 0,2 {027
150 -0,66(-0,35 +013|0.26
45° -0,36|-0,31% 0,19 (022
g0° -030/-03! -018|-01%

qu

Coefficient de frottement ct =0




Tabelle 4.6.26
h:b :1=06:5:1

Toiture a 10°

COEFFICIENTS DE PRESSION

C
pe

pi

surface d'application

surface d'application

v b C b 3 6 A B c 0 £ G

0° -107 |-0,65 0,16{ 0,22

15° -0,90|-0,6¢ 0,13 0,23

45° -04F |-0,60 0,16 |0 l16

90° 038 |-0,44 -0,19 |-0,20
: .

pe

= Coefficient de frottement ct = 0




90°

Convoi

" 34

36

12

14

35

4xB

MODELE N°21

-

Numeérotation des prises de pression
Surfaces extéerieures




Convol

90°

-

MODELE N° 21
Numeérotation des prises de pression
Surfaces intéerieures

4x%xB

B i




Pt e i ]

10,000
11.000
12,000
13.000
14,000
15.000
146,000
34000
35.000
24.000

-0.389
-0.980
e

-0.893

~-0.358

CF MOY

-0.681
= v394
-0a863
~0.633
_14275
-0.+661
-1.586
0714
~1.475
_O|626

CF MOY

0.174
¢.207
0.161
0.214

CF FIC GF DELTA
-1.122 0.000
-0.931 0.000
-1.522 0.000
'00980 00000
“2;044 00000
~0.973 0,000
-2.816 0.000
~0.974 0.000
‘20401 00000
-0.900 0.000

CF FIC GF DELTA
0,513 0.000

0.4620 0.000

0.4%90 0.000

0.8684 0.000

IF

nF



=

10.000
11,000
12,000
13.000
14,000
15.000
16,000
34.000
35,000
36.000

CF .98

0.201
0.170
0.193
0,243

ORIENTATION 13.0C

CF PIC

-1.455
-0.803
-1.28°9
-0.944
-2.071
-0.9230
-2,135
-1.08¢
—2.462

-0.8%1

GF

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
Q000
0.000
0.000

DELTA

DELTA

np

I



s 3 4+ =+ 4+

FOSI. CF .98 CF MOY CF FIC GF DELTA Ir
10.000 -0.4657 -1.056 -1.866467 0.000
110000 -0.52 -00424 _1t387 0&000
12.000 0,256 ~0.27% -0.,480 0.000
13.000 -0.,488 -0.721 -1.228 0.000
14,000 -0,458 ~0.456 Sk R 0.000
153.000 -0.250 -0.485 -0.683 0.000
16,000 -0.389 -0.369% -0.,923 0.000
34,000 -0.427 -0.807 ~1.104 0,000
35.000 -0.4604 -0.886 -1.,542 g.000
36,000 -0.289% -0.510 -0.747 0,000

(o N - -y s

4.000 -0.,202 ~0.135 -0,4%1 G.000
3.000 -0.+178 ~0.144 ~0.47C 0.004
&4 000 0.188 0.+159% 0+447% 0.000
7.000 0.218 0,157 0.522 0.000



-3 5+ 4 3

Rttt

10.000
11.000
12,000
12.000
14,000
15.000
16.000
34.000
J5G.000
3&£.000

CF

_0 + 947
-0.,883
-0.374
-0.614
-0.181
-0.212
-0.877
'00?07
“00201
~0.,237

-1.837
-1.643
"10136
-10142
-0.385
=0.399
-1.5358
-1.037
'01462
"'0!434

FI

Faw R |
U
i

_0 + 922
-0.90%
-0.459
'00453

GF

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

GF

0.000
0.000
0.000
0.000

DELTA

DNELTA

or

DF



Coefficients de pression Cqg et Cp

mesurés sur la forme 22

Définition des surfaces et des points de mesures.
Tableaux des résultats bruts



="

Tabelle 4.6.29
h:b :1=06:5:1
Toiture a -10°

VKo

COEFFICIENTS DE PRESSION

qe

qi

surface d'application

surface d'application

v 8 C 0 E 6 A B C D E | G
0° -0,58(-0,39 0.2 (-012
15° -051|-0,26 0,13 -0,13
45° -0,34/-0,13 -0,14(-0,2
90° -0,13/-0,13 -0310.3
qu 2 Coefficient de frottement C, = 0




Tabelle 4.6.29
h:b :1=06:5:1

Toiture a -10°

COEFFICIENTS DE PRESSION

Cpe

Coi

surface d'application

surface d'application

¥ 8 ¢ 0 E G A B c D £ G

0° -0,87 -0AS ol6 |-0,10

15° -0%85 (-022 0,16 [-012

45° -0,41 |-0,0% -0,05 |-0,2F

90° -0,09 |-009 -0,36 |-0,%6
£ =

pe

Coefficient de frottement ct =0




90°

Convot

-]

4%xB

I
MODELE N°22
Numeérotation des prises de pression
Surfaces extérieures



90°

o°

Convol
16 | 35 ]
i
| 11 12 14
|
|
10 ) 13 15
.34 36 ]
L B 2 4xB

1"
MODELE N° 22
Numeérotation des prises de pression
Surfaces interieures

B e



o - = o e rerr——

10.000
11.000
12,000
13.000
14.000
15.000
16.000
34,000
35.000
36,000

4,000

9+000

6,000

7+000

CF HMOY

0.04%
=0.,312
=0.174

0.141
-0.,026

0.176
-0.362

0.175
-0.202

0.044
-0.659
-0.540
-0.461
-0.872

GF

0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0,000

DELTA

nF



P e e )

FOSI. CF .98 CF MOY 6 220 2 GF  DELTA P
10.060 0.1%94 0.150 0.468 0.000
11.000 -0.124% -0.28% -0.511 0.000
12.000 -0.164 -0.,185 -0.412 0.000
13.000 0.1%94 0,172 0.3505 0.000
14,000 -0.103 -0.05¢6 -0.266 0.000
15.000 0.176 0.143 0.435 0,000

6.000 -0.208 -0.387 -0.,542 0.000
24.000 0:.1%4% 0,284 0.517 0.000
235.000 -0.198 -0.271 -0.,4%94 0,000
26000 0.2%97 0.037 0.7%55 0.000

4,000 -0.438 -0.645 -14127 0.000

2000 -0.343 -0.508 -0.949 0.000

&.000 ~3.083 = 2] -0.46%6 0.000

7000 ~0.3513 -0.,849 -1 ¢332 0.000



e e e e e R e M e e e e e

= 5

FOSI.

10.000
11.000
12,000
12,000
14,000
15.000
16.000
34.000
35.000
36.000

4,000

3.000

6.000

7:.000

CF .98

0.137
'00421
_00262

0.154
-0.142
-0.119
-0 ] 403

0.14%7
-0.,244

0.317
-0.481
-0.3%97
-0.130
-0.,337

-0.008
-0.708
=0.620
-0.07%
-0.417

CF FIC

0.351
-1.072
_0.677

0.385
-0.394
-0.+285
-1.066

0.448
-0,701

0.820

-1.22%
-1.004
-0.327

-0.854

GF

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0.000

RELTA

DF



10,000
11.000
12.000
13,000
14,000
15.000
16,000
24,000
35.000
26,000

4,000

5,000

6000

7.000

CF HOY

_00841
-0.83%
-0.458
_00532
-0.,266
-0,192%
-0.87%
"00663
-0.456
"00127
-0.587
-0.590
-0.,086
-0.044

CF FIC

-1.700
-1.65G5
-1.142
-1.143
"0&508
-0.389
-1,639
-1.021
-0.899
-0.448
-1,009
-1 0066
-0.,436
-0.340

GF

0.000
0.000
0.000
0.000
0,000
0,000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

DELTA

LF



o et e e o A e e e e S e e S e e e et e

====S== S

10.000
11.000
12,000
13.000
14,000
15.000
14,000
34.000
35.000
Z6.00C

4.000

5.000

.‘_’1.000

7.000

~0.716
-0.957
-0.6232
-1.710
-0.614
-2.266
-0,50%
"1¢186
~1.3%98
_1§483
-0.930

GF

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000C
0.000
0.000
0.000
0.000

LELTA

DF



Coefficients de pression Cq et Cp

mesurés sur la forme 23

Dé&finition des surfaces et des points de mesures.
Tableaux des résultats bruts



e
Al IB ho
m1 -—f_T
m—t
i
c
':5)—__
%Y
1]
"“_f;'ﬁ
7
LV %
Y,
L
LV
V)
ELG
%%
Y
—) . *_>§
o, o

Tabelle 4.6.27.
5 Tl - L £ 0 0 B B T
Toiture a -10°

COEFFICIENTS DE PRESSION

C
qe

qi

surface d'application

surface d'application

@ B C D E 6 A B cC | o E G
Q° -0,48(-0,25 -0,43{-0,3!
150 -0411-018 -041-051
45° -022/Q15 -0,24|-0,37
90° -0,13|-0.14 L0,311-0,33
éue : Coefficient de frottement ¢, =




n(—d‘
%]

TS S
R RN TR AN

b

Tabelle 4.6.27.
h:b :1=06:5:1

Toiture a -10°

COEFFICIENTS DE PRESSION

pe

pi

surface d'application

surface d'application

v 1 3 G A B C D 3 G

0° -0,65 |-0,18 -026|-0,51
15° -0,59 [-0,15 -0,26 |-0,56
45° -0,25|0,02 -0,22|-057
90° -0,06 |-0,04 -0,3F |-0,39

pe

Coefficient de frottement Ct =0




20

90°

2

K 4xB

e

MODELE N°23
Numerotation des prises de pression

Surfaces exterieures



16 L 35 ]
3
(R} 12 14
90*
10 13 15
el 36 ]
L %
/' B A 4xB

e

MODELE N° 23

Numerotation des prises de pression
Surfaces intéerieures



ORIENTATION
FOSI. CF .23
10,000 =0, 223
119000 ‘0#443
12,000 -0.3%1
13«OOQ '052?3
14,000 -Qs22
15.000 -0.5879
16.000 = d1l
34,000 -0.084
F8.000C —0.223
36,060 -0.6%7
4.000 -0,311
e D00 -0 331
H.000 -0,248
?1-00‘3 _00481

-0 .3483
=0.178&

"0 * 5:54

"“:i" + 58(:
e Sy
-D.798
_0 980“—}’
-Q0.&12

~1,225

GF

0.000
G000
G.000
0.000
0000
0.00¢
¢.000
0.000

P
T P AT

0.000
0. 000
Q000
J.000

AT T s
Woe WARILY

RELTA

e



10,000
11.000
12,000
12.000
14.000
15.0G0
16.000
&L OO
3E+000
J&.000
4,000
Be000
G000
7,000

~0.704

.,.0 o 5 Jor
LV A S

-0.251
~(.384

=0 .411

-0.,448
-0.348
~04v130
-0.587

-1,338
-1.058

0.230
_00614
-1+8435
-0.,850
-0.702
-0.473
=1 0035

GF

0.000
0.000
0.000
0.000
0.000
0.000
0.000
¢.000C
0.000
0.000
0.000
G.000
0.000
0,000

LELTA

oe



ORIENTATION 45,0

FOST., CF .98 CF MOY CF FIC GF DELTA I
10,000 -0,250 -¢.132 -0.665 C+00G0
11.000 -0.438 -0.876 -1.414 0.000
12.000 ~0.481 -0.,732 -1.348 0.000
13.00¢C -0.14% ~0.12%9 -0 423 0.C00
14,000 -0.245 -0.410 -0.447 0.000
15.000 ~0.320 ~0.,318 -0.880 0.000
14,000 =0.003 ~0,71% ~4 v 200 2.C00
34.000 0.092 0.0%4 Q.228 0.000
35.000 -0.286 -0.457 =0.722%9 0.000
365,000 -0.740 -0.,585 =2.047 0.00%0

4,000 -0.418 ~0.,4625 -1.080 0.000

5.000 -0.331 -0.,038 -0.8%1 0.00C

54000 0.147 ¢.018 CeAL0 0,000

7.00¢ =0, 223 -0 247 e Bl %



SN S S S S S S S S CESCSESSEESS=SE=SDESETEE==S==

CRIENTATION 90.0

B S F S T

FOSI. CF .98 CF MOY CF FIC GF  DELTA o
10.000 -0.679 -0.800 =-1.,74% 0.000
11,000 ~0.613 ~0.806 -1.543 0.000
12,000 -0.452 -0,531 =1 ¢212 0.000
12.000 -0.475 -0.5466 =1w1B7 0.000
14.000 -0.207 -0.243 -0,521 0,000
13.000 =0.150 ~0.132 -0.421 0.0CC
16.000 -0.534 =0.767 -1.392 0.000
34,000 -0.406 ~0.657 ~1.062 0.000
35.000 -0.,447 -0.520 -1.,100 0.000
36.000 -0.162 =0.120 -0.412 0.000

4.000 -0.364 -0.540 -0.934 0,000

5.000 -0.383 -0.537 -0.972 0.000

H.000 -0.,13% -0.038 ~0.364 0,000

7+000 0,129 -0, 058 ~0.301 GLo00 -



R R T

FOST ., CF .98 CF MOY CFP PIC GF DELTA ItF
10.0C0 -0.378 -0.5835 -0.949 0.000
11.,0C0 -0.13% -0.059 -0.427 0.000
12,000 -0.226 -0.087 -0.623 0.000
12.000 -0.,341 ~0.,5030 -0.870 0.000
14.000 -G.470 ~0.274 -1.097 0.000
15.000 -0.250 -0.281 -0.638 0.000
16,000 ~-0.444 -0.525 -1.094 0.000
J4.000 -0.252 -0.458 -0.:667 0.000
35.000 =679 -0.770 -1.748 0.000
36,060 -0.144 -0.,198 -0.361 0.000

4.000 -0.324 ~0.362 -0.869 0.000

B.000 =0 374 -G, 440 -0.918 0.000

e 000 ~3.4%3 -0, 469 -1.214 0.000

7.C000 -0.250 -0.218 -0.611 0.000



