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CEAPITRE : 4 ~ /[JNTRODUCTION

Déns le cas du programme de l'hydramlique villageoise et
pastorale du Sénégal, il a &té confié & la S.V.T.P la réalisation de chateaux
‘d'ean de faible capacité ( inférieur & 200 m> ) appropriée aux petites commu-

nautés rurales des zones reculées du Sénégal .

L'étude du chateau d'eam que j'ai effectuée est inscrite

dans ce cadre ( 100 s ) et ce dernier est situé en région de Tambacounda .

J'ai effectué cette &tude en Regles BAEL 80 (Norme AFNOR )
pour des raisons d'uniformité car la SVTP est frangaise et au Sénégal les
méthodes dimensionnement frangaise sont les plus répandues et aussi parce que
les Régles BAEL sont naturellement sortiés et ne sont obligatoires que depuis

peu en France .

Du fait que la SVTP s'est chargée de béancqup de petits
ouvrages de cette nature, il a fallu générer une méthode optimale de fabrica-
-'I:ion‘ en série, ce qui s'avére possible par la préfabrication, surtout des élé-
ments du c¢ylindre. éette étude gui peut 8t;'e assimilé & un prédimensionnement,
pourrait avec les apports d'expérience, Btre améliorée en vue de la rendre
trés opérationnelle mais elle aura posé les jalons du dimensionnement des ré~

servoires avec les Régles BAEL .
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Annexa »»
1 Cableao 1
462 Annexes Annexes 463
Tableau 7 : Section rectanglilallrg en\ ﬂez;orll sbllmpleésansl aTaLuTs corppnmeis-, diagramme rectangulaire. Valeurs de a. f et 1000 ¢, en fonction de u
Pour I'utilisation du tableau dans fe cas de fa sechionen 1, voir deuxiéme partie, chapitre I1, section IL.
[ —

2 a g rooosl H « B [1000& M “ B [1000g u a g 1000 u o g hoooel o a B | 000 e
0,000 10,0000 | 1,000 | 10 [0.080|0.1044] 0958 | 10 ]0.160 |0.2193 0912110 0.240 |0.3486] 0.861 | 6.54 |0,320{0,5000| 0.800 | 3,500 | 0,400 |0.6910] 0.724 | 1.565
0.002 |0,0025| 0.999 | 10 |0.082[0.1071) 0957 | 10 }0.162 °»~2§3 0'31(‘) 10 0242 |035211 0.859 | 6.4 |0,322|0.5041| 0.798 | 3.443 | 0,402 [0.6966( 0.721 | }.524
0.00¢ [0,0050| 9998 | 10 |0.084 010991 0.956 | 10 ) 0.16410.2233) BED ) 17 0.244 |03556] 0858 | 6.34-| 0324 | 0,5083| 0.797 | 3,386 | 0.404 |0,7023| 0.719 | 1384
0006 |0.0075| 0997 | 10 |0.086 0.1126] 0955 | 10 |0.16610.2284] 0.395 1 10 0.246 |0.3591] 0.856 | 6.25 |0.326]0.5126| 0.795 | 3.328 | 0.406 {0.7080| 0.717 | 1.344
0.008 |00100} 0,996 | 10 |0088]0.1154[ 0,954 | 10 ]0.168 10,2314 1907 | 10 0248 |0.3626] 0.855 | 615 |0.328]0.5169( 0,793 | 3.271 |0.408 [0,7138| 0.714 | 1.403
0010 [00126| 0995 [ 10 0090 10,1181( 0,953 | 10 [0.170 10,2341 0,308 | 10 0.250 |0.3661| 0,854 | 606 |0330[0,5211] 0792 | 3.217 | 0,410 |0.71961 0,712 | 1.364
0012 |00151] 0994 | 10 [0.092|0,1209} 0,952 | 10 | 0.1720.23761 0,308 | 10 © | 0252 |63696] 0.852| 597 |0.332]05254] 0,790 | 3.162 | 0,412 |0,7256| 0,710 | 1.324
0014 {00176 | 0,993 | 10 |0.0940,1236] 0,951 | 10 10,174 10.2406} 050 1 10 -~ |0253 [03732| 0851 | 588 |0.334]0.5297| 0.788 | 3.107 | 0.414 10,7316 0,707 | 1.284
0.016 |00201| 0992| 10 |0.096|0,1264| 0,949 | 10 10,176 10,2438 0,902 | 10 0.256 [0.3768| 0:849 | 579 |0336{0.5341| 0.786 | 3053 0,416 ]0.7376| 0,705 | 1.245
0018 [00227| 0991 10 |0098|01291| 0,948 10 [0.178 0,2469( 0,901 {-10 +_ |o258|03804| 0848 | 570 |0.338|0.5385[ 0.785 | 3.000 | 0.41810.7438| 0.702 | 1.205
0020 |0.0252| 0.990 | 10 |0,00|0.1320( 0,947 | 10 0,180 0,25001:0,900 | 10 < |0.2600,3840| 0,846 | 5,62 |0,3400,5429] 0,783 | 2.947 | 0,420 |0.7500| 0,700 | 1.166
0022 (00279 0,989 | 10 |0.102|0,1348[ 0,946 | 10 ]0,1820,2531 0.899 1 10 0.262 [03876| 0.845 | 5.53 |0342[05474] 0,781 | 2.894 | 0,422 |0,7562| 0.697 | 1.128
0024 |00304| 0988 | 10 | 01041013761 09451 10 [0.1840.2562 0898110 | 0264 [03913] 0:843| 5.45 | 0,344 |0.5518] 0,779 | 2.843 [ 0,424 |0.7626| 0.695 | 1.090
0.026 | 00330| 0,987 | 10 |0.106|0.1404| 0,944 | 10 |0,186 0,259 0.896 | 10 0266 [0.3949| 0842 | 5.36 | 0,346 |0.5563[ 0,777 | 2,792 | 0.426 | 0,7691 | 0.692 | 1.051
0028 |00355| 0986 | 10 [0.108[0,1431| 0,943 | 10 10,188 102626} 0,895 9,83 0.268 | 03985 | 0.841 | 5.28 |0.,348|0.5608| 0.776 | 2.741 | 0,428 |0,7756| 0,690 [ 1.013
0.030 | 00381 0985 10 |o0.110]0,1460| 0942 10 | 0,190 |0.2658) 0834 9,67 0.270 | 0.4022] 0,839 | 5.20 | 0,350 | 0.,5654[ 0,774 | 2,690 | 0,430 | 0,7822] 0,687 | 0.974
0,032 | 00406] 0984 | 10 [0112]0.1489[ 0:940 | 10 | 0,19210.2683 0892 9.52 0.272 | 04059 0,838 | 5.12 [0:352[05699] 0,772 | 2,641 | 0,4320,7890( 0,684 | 0936
0,034 |0,0432| 0.983| 10 [0.114]0,1517} 09397 10 | 0,194 10,2721 0,891 9,36 0274 |0.4096| 0.836 | 5,04 | 0.354|0.5745| 0,770 | 2,592 [ 0,434 |0,7959) 0,682 | 0.898
0.036 | 0.0459| 0.982| 10 [0.116|0,1546| 0938 | 10 |0.196 0,2753] 0,89 | 9,21 0276 |04134| 0:835 | 4.97 [0.356]0,5791| 0,768 | 2,544 [ 0,436 | 0,8028| 0,679 | 0.860
0.038 | 00485 0.981 | 10 |0.180,1574 0937 10 |0.19810,2785 0,889} 9.07 0.278 |0.4171] 0.833 | 4.89 | 0,358 | 05838 0,766 | 2,495 | 0,438 |0,8099| 0.676 | 0.822
0.040 | 00s10| 0980 | 10 [0.120]0,1603 0936| 10 |0.20002818 0,887 0.280 |0.4209| 0.832| 4,82 | 0,360 | 0.,5885| 0,765 | 2,447 | 0,440 |0,8170| 0,673 | 0.784
004200536 0979| 10 |o0122|01631] 0,935 10 |0.2020.2850 0.886 0.282 [0:4246| 0830 | 4.74 | 0362 0.5933| 0,763 | 2,399 | 0.442[0,8242( 0,670 | 0.746
0043 | 00562( 0978 | 10 |0.124]0,1660| 0,934 | 10 |0,204 02882} 0,883 0.284 [0.4284] 0,829 | 4.67 | 0,364 |0,5981| 0,761 | 2,352 | 0,444 | 0,8316( 0,667 | 0.708
0046 | 00589 0,976 | 10 |0.126[0,1689] 0932, 10 0,206 | 0.2915) 0,883 0286 [04322] 0,827 | 4.60 [ 0,366 |06029[ 0,759 | 2,305 | 0,446 |0,8393| 0,664 | 0.670
0.048 [0,0615| 0975 | 10 |0.128]01719) 0,931 ] 10 0,208 | 0,2948 0,882 0288 |04361| 0826 | 4.53 | 0,368 [0.6078 0,757 [ 2,252 j 0,448 | 0,8469 0,661 | 0.633
0,050 00641| 0974 | 10 |0.130 01748| 0,930 10 |0.2100.2980 0,881 0.290 [0.4399] 0.824 | 4.46 | 0.370 [06126] 0,755 [ 2.212 [ 0,450 | 0,8547| 0,658 | 0.595
01052 | 00667| 0973 | 10 [0.132/0,1776 09291 10 | 0.212 030131 0.879 0292 [0.4437| 0823 | 439 [0372] 06175 0753 | 2,168 [0,452|0,8627| 0,655 | 0.557
15054 | 00694 0972 10 [0.134]|0,1805 0928 10 0,214 | 0.3046 0,8; 0.294 |0.4476| 0.821 | 4,32 | 0,374 [0.6225]| 0,751 | 2,123 | 0,454 (0,8709( 0,652 | 0.519
0,056 | 0.0721] 0971 10 [0.136]0,1835) 09277 10. |0,216 0-3019 0,877 0.296 |04516| 0.819| 4,25 | 0,376 [ 0.6275| 0.749 | 2,078 | 0,456 | 0,8792( 0,648 | 0.481
0058 | 00747] 6.970| 10 |0.138]0,1864 0,925 10 |[0.218 03112 0.876 0.298 |04555| 0818 | 418 [0,378[06325| 0,747 | 2,034 | 0,458 | 0.8877( 0,645 | 0.443
0,060 | 00774| 0,969| 10 |0.14010,1894f 0,924 | 10 | 022003146 o,g;g 0,300 |04595| 0.816 | 4,12 | 0.380 [0.6376 0,745 | 1,990 | 0,460 | 0,8965( 0,641 | 0,404
0062 | 0.0801| 0.9681 10 |o0.142|01923 0,923 10 |0.222]0.3179 0'372 0.302 [04633| 0815 | 4,05 | 0382 [06427| 0,743 [ 1,946 [ 0.462] 0,9054 0,638 | 0.366
0063 | 00828] 0967 | 10 |o01144|0,1953] 0,922| 10 | 0722410321200, 0.304 [0:4674| 0813 | 3199 | 0,384 [0,6479[ 0,741 | 1,902 | 0,464 0,9146] 0,634 | 0327

0,066 |.0,0854(-0,966 10 | 0.1460,1983| 0,921 10 0,226 | 0,3246] 0,870
0.068 | 0,0881| 0,965 10 0.148 | 0,2013] 0,919 10 0,228 | 0.3280] 0,869

0,070 1 0,0907| 0,964 10 0.150 | 0,2041] 0,918 10 0,230 | 0,3315] 0,867
0,072 0,0935] 0,963 10 0,152 | 0,2071| 0917 10 0,232 | 0.3349| 0,866
0.074 | 0,0962] 0,962 10 0,154 | 0,2101| 0,916 10 0.234 | 0,3383| 0,865
0,076 | 0,0989] 0,960 10 0,156 | 0,2131| 0,915 10 0,236 | 0,3417| 0,863
0,078 0,1016| 0,959 10 0,158 0.2162| 0,914 10 0,238 | 0.3451| 0,862

0,306 |04714| 0,811 392 |0,386(0,6531( 0,739 1,859 | 0,466 | 0,9240| 0,630 | 0,288
0,308 |04754| 0,810 3,86 | 0,388 (0,6584( 0,737 1,816 | 0,468 | 0,9337| 0,626 | 0.248

0,310 | 0.4795] 0,808 | 3,80 | 0,390 (06637 0,735 | 1,773 0,470 0,9438| 0,622 | 0,208
0,3120,4835] 0,807 3,74 | 0,392 0,6691 0,732 | 1,731 | 0,472 0,9542( 0,618 | 0,168
0,314 [04876] 0,805 | 3,68 | 0,39470,6745( 0,730 1,689 | 0,474 0,9650| 0,614 | 0.127
0316 |0.4918]| 0,803 3,62 |0.39606799] 0,728 | 1,648 0,476 ] 0,5761| 0,610 | 0.086
0,318 | 0.4959] 0,802 | 3,56 ]| 0,398 |0.6854 0,726 | 1,607 0,478|0,9877| 0,605 | 0.044
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W AL 4D A2 At M A5 A2 26 20 42 At 43
A9t A A7 A2 Ae A2 AR 22 4% AR AR A1 43
1932 u g, A% A4 42 924 % 42 16 44 8 A0
w33 g A4 44 43 40 44 A6 An 40 40
9% 42 A3 43 43 A1 40 43 A A% U 12 15
SEEle ,flrp A0 A2 A5 44 At A3 Az 49 A 42
L imc i4n ;A3 A2 Ay A3 46 M 41 46 fo 42
e w11 M 42 da A4 45 1300 20
YLER) M A4 40 40 40 A2 An AS b 15 193
4939 41 A0 M. 25 23 A9 4% A0 4 A2 10 At |
4340 iﬂ‘l A3, iq 47, 420 10 4042 S04y A A3
4934 i45 A4 40 4D 45 95 AT AL 4 {0 41
4987 142 40 43 A1 11 9 4F 45 1R A3 14
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. Notice technique

Anvexe 8

g9
Gl

HYDROFUGES

SIKALITE.

Hydrofu&;e en poudre pour mortiers et bétons étanches

Présentation

SIKALITE est un hydrofuge en poudre que
I'on incorpore dans les mortiers et bétons
pour les imperméabiliser.

Domaine d’application
PISCINES, RESERVOIRS ET CUVELAGES

Pour les réservoirs et piscines une étanchéité
parfaite s'obtient facilement en appliquant un

enduit de mortier a la SIKALITE de 2 3 3 cm

d’épaisseur sur du béton repiqué.

Le dosage du mortier sera de 1 volume de
ciment pour 2 volumes de sable et la couche de
finition sera talochée et non lissée pour éviter
le faiencage.

vous offre :

de nombreux avantages

Une parfaite étanchéilé des mortiers par son action de

feutrage dans les capillaires.

Facilite 1a mise en cuvre en “assouplissant™ le mélange.
Aucune influgnce sur la vitesse de prise et de durcissemen.
Aucune diminution des résistances des marliers ou bélons.
Pas de modilication du relrait ni de I'aspect du mortier.
Dosage facile : 1 sachel de 1 kg par sac de ciment.

Une conservation illimitée dans son double emballage de

plastique.

Pour ‘les cuvelages, consultez notre notice.
« Cuvelage » qui vous donne tous les conseils
utiles sur la méthode d'application du mortier
hydrofugé. '

CHAPES ETANCHES ET RADIERS

L'étanchéité de la chape sera obtenue par
incorporation de SIKALITE au mortier dosé en
ciment comme ci-dessus.

MURS ET FACADES

Un enduit de mortier a fa SIKALITE de 2 ¢cm
dépaisseur suffit & protéger murs et facades

- contre les pluies battantes, les embruns de mer
et les dégradations par le ge!l.

Prescriptions

Article N . . . ... . ... . ... .

ENDUITS ETANCHES

IMPERMEABILISATION DES
MORTIERS ET BETONS

Pour les enduits étanches. I'imperrnéabilisation des mortiers dans les cas ci-aprés désignés...

Limperméabilisation des bétons dans les cas ci-aprés désignés...

sera assurée par l'emploi d’un adjuvant hydrofuge en poudre, du type Sikalite.

Cet adjuvant sera livié conditionné en doses piévues pour un sac de ciment et utilisé suivant les recommandations

du fabricant.

L'emploi de ce produit sera sans influence sur fes caractéristiques mécaniques (résistance a fa flexion et & la

compression) des mortiers et bétons.




'S

'‘ARASE DE FONDATION

Pour n'‘avoir jamais de remontées capillaires
4'humidité dans vos murs, appliquez en .arase
Je fondation, une chape de 3 4 4 cm d'épais-
seur de mortier additionné de SIKALITE.

Viode d’emploi
.a SIKALITE se dose a raison de 2% du poids
fu ciment.

Jerser 1 sachet de 1 kg de Sikalite par sac de
50 kg de ciment et gacher comme a l'ordinaire.

20ur béton” 1,5 %, du poids du ciment.

’our réservoirs, piscines, cuvelages: faire un
nortier 8 500 kg de ciment par m3.

>our les enduits de facade: faire un mortier
1 400 kg de ciment par m3,

Jtiliser des sables propres, non terreux, si
yossible sable de riviere lavé de 0,2 3 2 mm.

‘our les bétons: doser & 350 kg, utiliser des
iranulats propres. '

‘eut étre utilisée avec de la chaux pour des
:nduits batards { 1 volume chaux, 2 volumes
ament). . .

Zonsommation

‘uvelages, réservoirs: 100 g par m2 et cm
F'épaisseur. '

.nduits de facade: 8C g pai m= et cm d'épais-
eur.

léton: 5 kg m3

sonditionnement - Emballage

SIKALITE est livrée :
» en sac plastique contenant 20 doses de 1 kg
» en seau plastique contenant 10 doses de 1 kg

SIKALITE

sika s.a.

;iége social :

34, rue du Faubourg
t-Honoré - Paris 8¢

Tel. (1) 359-42-15.4+
Télex : 65885 F

Les renseispnemenls fournts par la presente notice sont donnés & hire indicatil.
lls sont basés sur npire connaissance el notre expérience 4 ce jour. lls n'entralnent
aucune dérpgalion 3 nos conditions génerales de venie. il$ ne peuvent en auCuh Cas
tmpliquer une garantie de notre part. ni engage!r notre responsabitié quant & I'ulili-
s38hon de nos produits,




4. Sar Lo {wm'\;extumnb & ung wc\m,\ 1
4 -A CUW"[EW“ " tQﬂMY\ <« B'UQJQXQMD“ _:.l_éb] Zay |] o
Flaxion Di Vol usw
,? P 2 ? | Op
%rvu%omdanﬁ T T %
éﬁd lw“b\m\_u W \G:E.G‘R W :\6: Gz est
D= " L
ngg(ﬁg@# S Xe Mowmeuk Foree norwmadly Loueiale)
\\mhm»o‘kmi\&q Qg\\mu wadiomes o | Whilivadom i fo e
Me i hrochos A o | du fibres
o) Sur Lo buowwaaien Nk
da (&Rth W W
el 'M
ooty L _
1) S Shu )dk&%nuw»h Ve dormadions ks &&OV“WI:JM Rov ke
t“omum%v\mh,o@m ~ _ 4l 1 A (236 * Y g'_’ 61 a
gwhimmi&n\i;‘ BT X X_\%T‘:(h:"\ 2 Ab_"“ ,h—éz :
Eh:' v e S ] s 3.1 L-L L?.
v A =53\ =r TRl
« 1 R g -
A:i&e.&&\f :%%G“ "rE
! —
(g Loy
v Ay @+ B
Exgm'ﬁm ﬂ pouln lp baree oo Jrecley .
a) baygype / T~ EN o
® | ) B N " ;? R . 7
Je > oL
h T I o Mum PL | g B T
> R vV ‘:?_ R
o J%\ 31 heoFa = (6 ), = % % WEy 2 Fim
5 |
. ﬁ.b\i\w ::%%_ ° 0
oA % 3 A
Nﬁé y t m&:%{: :%ﬁ—l':sz wy = b= Tp = S
LML W
%Q,Q | af- =4 B’v




{Q\O\q_a.u z
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4- Momu\}s (40&0\”&?&1& c{\)a.n(.qs*mmu.ml')
(KNm /m )

Point o-8H | o.g5H | 0.90H 0.95 H o H

CB‘LJS\:C-\\.I\* -0.049 +6.0&.9 +Q,Q,|l+ fo.54% +A, 000

Momcn’r -0.265 | +0.45% | ta45¢ | +2.93Y | +5:h

b Ta.nm'm

(Kwﬁm)

Po\‘nk %35H  o0.30H | 0.€5H| ¢0.90H | v.45H

Coa.ﬁ;qmt tAD.65 +24-55 |+43. 30|+ 5860 |+54- 45

Tarim| 303 |46.20 | 28.58| 3e.62| 35 9b




Table Xill

I R
A

- e

Moments in circular slab with center support
Uniform load
Fixed edge

L
I T Iat 1 1.1
VLA LY

3

Mom, = coef. X pR? ft.Ib. per {L. T
Poultive sign indicstes compresalon in surface loaded .t,'
. <
Cosfliciants at point
D
i 0.08R 0.10R l 0.15K 0.20R 0.25R a.3on 0.40R 0.508 0.60% 0.T0R 1 0.80R | 0.90R 1.00R
Radial momants, Afy A i
0.05 ’ -0.2100 -0.0729 -0.0275 -0.0026 +0.0133 +0.0238 +0.0342 +0.0347 +0.0277 +0.0142 —0.0049 . =0.0294 -0.0589
0,10 -0.1433 -0.0624 -0.0239 -0.0011 +0.0136 +0.0290 +0.0326 +0,0276 +0.0158 -0.0021 -0.0285 -0.0641
0.15 -0.1089 -0.0521 -0.0200 +0.0002 +0.0220 +0.0293 +0.0269 +0.0169 +0.0008 -0.0218 -0.0490
0.20 -0.0862 -0.0429 -0.0161 +0.0133 +0.0249 +0.0254 +0.0178 +0,0029 -0.0178 -0.0441
0.25 -0.0698 -0.0351 +0.0028 |. +0.0194 +0.0231 +0.0177 - +0.0049 -0.0143 -0.0393
Tangential moments, Afg - : ‘
0.05 -0.0417 -0.0700 -0.0541 -0.0381 -0.0251 -0.0145 +0.0002 +0.0085 +0.0118 +0.0109 . +0.0063 -0.0003 -0.0118
0.10 -0.0287 -0.0421 -0.0154 -0.0258 -0.0168 -0.0027 +0.0059 +0.0099 +0.0098 +0.0081 -0.0009 ' | -0.0108
0.15 -0.0218 -0.0284 -0.0243 | -0.0177 -0.0051% +0.0031 +0.0080 +0.0088 +0.0057 -0.0006 —0.0098
0.20 -0.0172 -0.0203 -0.011 -0.0070 +0.0013 +0.0063 +0.0078 +0.0052 -0.0003 -0.0088
0.25 -0.0140 -0.0150 -0.0083 -0.0005 +0,0046 +0.0064 +0.0048 0.0000 --0,0078
Table XIV ’
Moments In clrcular slab with canter support
Uniform load
Hinged edge
Mom, = coef. X pR? {LIb. per It. '
Positive sign indicates compression in surface loaded
} Coofficiants at polnt
c/D 5
0.05R o.10k 0.158 0.20R 0.258 .30 0.40R 0.50R 0.80R 0.70R 0.80R } 0.90R 1.00R
Rsdial moments, Afp
0.05 -D.3658 -0.1388 ' -0.0640 . -0.0221 +0.0058 +0.0255 +0.0501 +0.0614 +0.0629 +0.0566 +0.04237 +0.0247 /]
0.10 -0.2487 =0.1180 =-0.0557 -0.0176 +0.0081 +0.0391 +0.0539 +0.0578 +0.0532 +0.0416 +0.0237 0
0.15 -0.1869 -0.0977 -0.0467 -0.0135 +0.0258 +0,0451 +0.0518 +0.G494 +0,0393 +0,0226 ]
0.20 —0.1465 -0.0800 -0.0381 +0.0109 +0.0352 +0,0452 +0.0451 +0.0368 +0.0215 [
0.25 -0.1172 -0.0645 ~-0.0055 +0.0245 +0.0381 +0.0404 +0.0340 +0.0200 o
Tangantial momants, Mg.
0.05 -0.0731 -0.1277 -0.1040 -0.0786 -0.0569 -0.0391 -0.012¢ +0.0061 +0.0175 +0.0234 «0.0251 +0,0228 +0.0168
0.10 =0.0498 =0.0768 -01.0ARY .00 48 1.0384 -0:M53 10030 10.01 34 .08 10:0718 10:0199 10:0144
:R]) -0.0374 -0.0518 -0.0470 -0.0378 -0.0175 -0.0044 +0.0087 +0.0183 1b.01d8 +0.01 72 40,0124
0.20 -0.0293 -0.0367 -0.0333 -0.0184 =-0.0042 +0,0065 +0.0132 +0.0188 +0.0148 +0.0103
Q.20 B KIFAT] 003 ~0.n104 L0.00072 + 0,000 10,0103 10,0129 40,0120 +0.0083
Table XV
Moments in clrcular slab with center support "(‘g PECTIRANCRS R ‘A)M
Moment per ft., M, applled at edge " /l—_
Hinged edge | 2 R
Mom, = coef. X M fLIb. per [t [s] -]
Posltive sign indicates compression in top aurface ! J’-r-
. <
Coefficlants at point
/D -
0.058 0.108 0.158 0.20R 0.25R 0.30R 0.401 0.50 0.60R 0.70R ! 0.80R ! O0.90R 1.00R
Radial moments, AMr
0.05 "=2.650 ' -1.121 -0.622 -0.333 -0.12% +0.029 +0.268 +0.450 +0.596 +0.718 +0.824 +0.917 +1.000
0.10 =-1.950 -1.026 -0.584 -0.305 - ~0.103 10.187 +0.394 +0.558 +0.692 +0.808 +0.909 +1,000
0.15 -1.594 -0.930 -0.545 -0.280 +0.078 10,323 10.510 +0.663 +0.790 +0.900 +1.000
0.20 -1.366 -0.842 -0.49% -0.057 +0.236 +0.451 +0.624 ' +0.788 +0.891 + 1,000
0.25 -1.204 -0.765 -0.216 +0.130 +0.392 +0.577 +0.740 +0.880 “+1.000
Tangonlial moments, Af;
0.05 -0.530 -0.980 -0.847 -0.688 =0.544 —0.'4 18 -0.211 -0.042 +0.095 +0.212 +0.314 +0.405 +0.488
0.10 -0.388 - ~0.643 4 -o0.608 -0.518 -0.419 -0.233 -0.072 +0.066 +0.185 +0.290 +0.384 +0.469
.15 -0.319 -0.472 -0.463 -0.404 -0.251 -0.100 +0.035 10,157 +0.263 +0,363 +0.451
0.20 . -0.272 -0.372 -0.368 ~0.261 -0,123 +0.007 40,129 +0.240 +0.340 +0.433
0.25 -0.239 ~-0.305 -0.259 -0.145 -0.020 +0.099 +0.214 +0.320 +0.414
PAGE 31
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- Table XVi Table XVt
p !
- Stiffness of 6yllndr|cll wall
; Shear at base of oylindrical wall Noar odge hinged, far edge freo
) wh?1 1b, (trlangular) k = coof. X E0/II .
: b ¥ = coef. X < pH Ib. (rectangular) -
: . ]
M M /H 1b. (mom. at base) . il . CosfMciont 1 CosMeiant 3
- | : Positive sign indicates shaar acting inward = m D %
\ ' ! 0.4 0.139 5 0.713
! Trlangular or ’ 0.8 0.270 § 0.783
. nou . 5 8 0.903
| [ Tt | Rectarair ions. | ctungunt o | Homent 12 o8 g
o e ot noc oue hinged bass ¢ 2.0 0.445 12 1.108
2 : 3.0 0.848 14 1198
i Y PR +0.438 +0.768 O e0.248 -1.58
Lo v ome +0.374 +0.582 +0.234 -1.75 4.0 0.635 16 1.281
. 1.2 +0.339 | +0.460 +0.220 2,00
2 1.8 +0.317 +0,407 +0.204 -2.28
“ 2.0 +0.799 +0.370 +0.189 -2.87
10 0,262 - L0310 0,158 318 )
_‘! . Q,O 0012’“ +0.071 10,137 '“’.o. . ¢
: 80 0211 +0.24 10,121 -4.10
5| e0- +0,187 40,222 +0.110 —4.49
2| . e ] +0,174 +0.193 +0.096 -6.18
; J-. }
3| oo +0.158 0172 +0.087 TIE
£ 120 | +0.148 +0,188 . 40079 -£.28 .
i 14.0 +0.135 Tos0.147 10,073 ~6.88
iy 18.0 +0.127 Toe0337 +0.068 -2.36
.
1
f oy . . ‘Table XIX
e ) Table XVil . :
! T‘ - F Stiftness of circular plates
2 Lond on, eorltur lupport 'or clrcular slab : With center support
- 3
4 pR' (hlnuad and ﬂxad) - k = coef. X Et}/R
L"d = coel‘ y M (momont at udgel N
. 17 0.05 000 | -ous 0.20 0.25
R ] o005 |- oo 018 0.20 0-28 Coe. 0.2%0 0308 | 0332 0.358 0.387
+Hinged®: = .1 1320 | 1387 1.463 1.542 1.625
Ficod-=~ - | 0839 | 0919 -1,007 1,101 1.200 Without center support
M at odge s16 | a6 '9.29 9.99 10.81 Coal. = 0.104

Table XX Supplemenfury Coefficients for Values of H*/Dt GreaIer |han 16 (Extension of Tables I io Xi XVl and XVIH)* ¢
B - TABLE | . TABLE i1 , TABLE (it TABLE IV

i CosfMciants at point ' Coefficients at paint Coefficiants at point Cosfliclonts at point

son | esH | oour | osrr | sn | som | ese | worr | esrr | asir | worr | esir | eorr [ esie | rsir | som | esir | eom [ esu

40,854 | +0.820 | +0.325 | +0.113 | +0.812 | +0.817 | +0.758 | +0.603 | +0.344 | +0.949 | +0.825 | +0.629 | +0.379 [ +0.128 | +1.062 | «1.017 | +0.906 | +0.703 | +0.394
+0.702 ) +0.577 | +0.372 | +0.137 | +0.816 | +0.839 | +0.793 | +0.647 | +0.377 | +0.986 | +0.679 | +0.694 | +0.430 | +0.149 | +1.066 | +1.039 | +0.943 | 40,747 | +0.427
|7+0.768 | +0.663°1-+0:459 | +0.182 | +0.814 | +0.881 | +0.847 | +0.721 | +0.436 | +1.026 | +0.953 | +0.788 | +0.519 | +0.189 | +1.064 | +1.081 | +0.997 | +0.821 | +0.485
+0.805 | +0.731 | +0.530 | +0.217.| +0.802 | +0.866 | +0.880 | +0.778 | +0.483 | +1.040 | +0.996 | +0.859 | +0.591 | +0.228 | +1,052 | +1.068 | +1,030 | +0.878 | +0.533
+0.828 |'+0.785 | +0.553 | +0.254 | +0.731 | +0.864 | +0.900 | +0.820 | +0.527 | +1.043 | 1,022 | +0.911 | +0.652 | +0.262 | +1.041 | +1.064 | +1.050 | +0.920 | +0.577
+0.838 | 40,824 +0.638 | +0.285 | +0.781 | +0.859 | +0.911 | +0.852 | +0.553 | +1.040 | +1,035 | +0.949 [ +0.705 | +0.294 | +1.021 | +1,055 | +1.061 } +0.952 | +0.613

T

TABLE V TABLE ¥t TABLE vII - TABLE VIl
Coufficients at polnt Coofficients at point ' Coefficiants at point Coefficlents at point "~
o8 JOH ASH 20H I5H .BOH .85 S0l 951 .BO.’IJ B51f SOH 95T | 1.00H T3H BOM | 8SH o200 951F
j';-: 20 | -18.44 | - 0.08 ~400 | -159 | + 02241530+ 259 |« 369 |+ 433 + 353 | .0015 | ..0014 | +.0005 | -.0018 | -.0063 | +.0008 | +.0014 | +,0020 +.0024 | +.0020
'1§ 24 | -1804 | =10.34 [~ 4.84 | ~ 1.00 | + 0.60 | +13.20 | « 259 | « 40.7 | + 51.8 [ + 45.3 | +.0012 { +.0012 | +.0007 | -.0013 | -.0053 | +.0005 | +.0010 | +.0015 | +.0020 | «.0017
) 32 ] -2084]-1072 | - 370 | 1004 |+ 1.26 | + B0 | + 232 | + 459 ( + 854 | + 63.6 | +.0007 | +.0009 | +.0007 | -.0008 | -.0040 | .0000 | +.0008 | +.0009 | +.0014 [ +.0013
'j's: 40 2334 | -1088( -2988|«072|+ 186|328 +192].465]. 779 [ + 83.5| «.0002 | +,0008 | +.0006 | -.0008 | -.0032 L0000 | +.0003 | +.0008 | +0011 | +.0011
i 48 | .-2552) -1082 | - '2.06 | + 1,26 | + 168 | - 070 [ + 141 | 4 45,1 | + 87.2 | +103.0 | .0000 | +.0001 | +.0006 | -.0003 | -.0028 L0000 | +,0001 | +.0004 | +.0008 | +.00%0
5 55 [| ~27.84 | <1068 |- 138 | + 1.60 | + 1,62 | - 340 | + 9.2 | « 422 | + 94.0 | +121.0 0000 0000 | +.0004 | -.0001 | -.0023 L0000 | .0000 | +.0003 | +.0007 | +.0008
‘¢
'-4.;7 TABLE 1X : * TABLE X | TABLE XI TABLE XVI TABLE
W i\ - g xvin
™ : Coeffictents at point ' Coefficients at poimt Coufficlants at point Tel. Rect. | T. or R Mom.

< | soir | ssw [ sor | .esur [ voorr | osir | ow | asw | 200 [ 2si | sore | ssir | son | ssH ] roorr | Fixed | Fixed | Hingad | at Edge |Stiinoss

+.0018 | +.0013 | +,0002 | -0024 | ~.007) | +0.032 | +0.039 | +0.033 | +0.023 | +0.014 | -0.015 | +0.095.|.+0.296_[.+0.606_ +1.00Q | (0.114 ]| +0.122 | 4+0.062 | - 8.20 1.430
24 | +.0012 | +,0012 | +.0004 | 0018 | -.0061 | +0.031 | +0.035 | +0.028 | +0.016 | +0. 0091 -0.0377] 40,057 |-+0.250 | +0.572 | +1,000N +0.102 | +Q.411 | +0.055 | - 8.94 1.566
32 | +.0008 { +.0009 | +,0008 | 0010 | -.0046 | +0.028 | +0.029 | +0.020 | +0.011 | +0.004'| -0.062 | +0.002 | +0.178 |30:5157|"31.800 | +0.089 | +0.098 | +0.048 | -10.38 | 1.610
40 § 40005 | +.0007 | +.0007 | -.0005 | ~.0037. | +0.026 | +0.025 | +0.015 | +0.006 | +0.00% | -0.067 | -0.031 | +0,123 | +0.467 | +1.000 | +0.080 { +0.088 | +0.043 | -11.62 2.025
48 | +.0004 | +.0008 | +.0008 | -.0003 | -.0031 | +0.024 | «0.021 | +0.011 | +0.003 | 0.000 | -0.064 | -0.049 | +0.081 | +0.424 | +1.000 | +0.072 | +0.079 | +0.039 | -12.76 | 2.220
88 | +0002 | +.0004 | +.0005 | -.0001 | -.0026 | +0.023 | +0.018 | +0.008 | +0.002 | 0.000 | -0.055 | -0.060 | +0.048 | «0.387 | +1.000 | +0.067 | +0.074 | +0.038 | -13.78 | 2.400

U TR e

*For polnts not shown in the supplamentary tabtes, ring tenston and moment may be datermined approximatsty by skelching curves aimliar to those in tha toxt.

el
i

Tue e,
-

Thn puhhcalion Is based on the facts, tests, and authorities stated herein. It is intended for the use of professional personnel competent o )

evaluale the significance and limitations of the reported findings and who will accept tesponsibility for the application of the material it {
contains, Obviously, the Portland Cement Assodation disclaims any and all responsibility for application of the stated principles or_ for the N
' "acchifacy of any of the sources other than work performed or information developed by the Assodiation. :
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Table Vil ] e Table Vill
Momaents In eylindrical walt £ " Momentas in cylindeical wall 3= NN )
Trlangular load N ™ ] Trapezcidal load ; p =K
: Flxed base, free top’ L) = 3 Hinged base, fres top 3 = D ]
Mom.‘ e coel. X w/it LIb. per (. --:‘li <A 3 Mom. = coef. X (scli' + pif%) fLIb. per ft. :_F H_’;'""P 4
Poaltive sign Indicates tenzion in the outside . " Poasitive sign Indicates tension Wn the outside = Vs g
v # <
s Coefficionts at point ) 1 Coefficiants at point
Dt | oan | ot | 0.3 | oair | osu | olen | 0. | 08 | 09m | 1.0k Dt Y oan | oom | 03n | o4n | asy | o.6x | o7 | o.8n | 0nr | v.on
0:4 | +,0008 | +.0014 { +.0021 | +.0007 | -.0042 ~.0150 | -.0302 | -.0529 | -.0816 | -.1203 0.4 | +.0020 | +.0072|+.0159 | +.0230 | +.0301 | +.0348 | +.0357 [ +.0312 | +.0197| o
0.80+.0011+.0037|+.0063 | +.0680 | +.0070 | +.0023 | -.0088 | -.0224 | -.0465 | -.0795 0.84+.0019 | +.0064 | +.0133 | +.0207 {+.0271 | +.0319 +.0329 | +.0292[ +.0187 (" ©
1.2 4.0012 ] +.0042 | +.0077 | +.0103] «.0112( +.0090 | +.0022 | -.0108 | -.0311 | -.0602 1.2§4+.0016 | +.0058 | +.0111 | +.0177 | +.0237 | +.0280 | +.02968 | +.0283 | +.0171| ©
1.6 +.0011 | +.0041 {+,0075( +.0107 | +.0121 | +.0111 | +.0058 | -.0051 | -.0232 | -.0305 1.6 +.0012 +.0044 | +.0091 | +.0145 [ +.0195 | +.0238 | +.0255 | +.0232 ) +.0155! ©
2.0 | ¢.0010|+.0035 | +.0068 | +.0099 | +.0120 | +.0115( +.0075 | -.0021 | -.0185 [ -.0436 2.0]+.0009 | +.0033{+.0073+.0114]+.0188] +.0198 | +.0219 | +.0205|+.0148| o
2.0]+.0008 | +,0024 | +.0047 | +.0071 | +.0090 [ +.0097 [ +.0077 | +.0012] -.0119 | -.0333 3.0]+.0004 | +.00t8] +.0040 [ +.0063 | +.0092 | «.0127 | +.0162| «.0183{ «.0111] ©
4.0 +.0003 | +,0018 | +.0026 | +.0047 | +.0086 | +.0077 | +.0069 | +.0023| -.0080 | -.0268 4.0] +.0001 | +.0007 | +.0016 | +.0033 | +.0057 [ +.0083 [ +.0109 [+.0198 | 4s.0002] o
5.0 ] +.0002 | +.0008 | +.0018{ +.0029 [ +.0046 | +.0059 | +.0059 | +.0028 | -.0058 | -.0222 5.0 .0000| +.0001 | +.0008 | +.0016 | +.0034 | +.0057 { +.0080 | +.0094 | +.0078| o
2.0 | +.0001 | +.0003 | +.0008 | +.0019 | +.0032 | +.0046 | +.0051 | +.0020 | ~.0041 | -.0187 6.0] .0000( .0000|+.0002|+,0008{+.0019(+.0039 | +,0062)4.0078|+.0068] o
8.0] 0000 [+.0001 | +.0002 | +.0008 | +.0016 | +.0028 | +.0038 | +.0028 | -.0022 | -.0146 8.0f .0000]| .0000({-.0002 .0000|+.0007 | +.0020 [ +.0038 | +.0087 | +.0054| 0
10.0] .0000| ,0000 | +.0001 | +.0004 | +.0007 | +.0019 | +.0029 | +.0028 | -.0012|-.0122) | 10.0] .0000{ .0000(-.0002(-.0001 | +.0002| +.0011 [ +.0023 | +.0043 | c.0045| 0
12.0] .0000 | ~.0001 { +.0001 | +.0002 | +.0003 | +.0013 | +.0023 ['+.0026 | -.0005 | -.0104 12.0] .0000| .0000]|-.0001 {-.0002| .0000|+.0005(+.0017]+.0032(+.0039| o
14.0] 0000 .0000| .0000] .0000 +.0001.|+.0008 | +.0019 | +.0023 | -.0001 | -.0090 1408 .0000| .0000 | -.00011-.0001 [ -.0001 | .0000|+.0012|+.0026+.0033| ©
18,0 ,0000| 0000 | -.0001 |-.0002 | -.0001 | +.0004 | +.0013 | +.0019 | +.0001 | -.0079 16.0] .0000| .0000| .0000]|-.0001|-.0002( -.0004 | +.0008 | +.0022(+.0029| ©
Table IX:, Table X
R o ‘ v v
T 1Moments In eyllndrleal wall =l g Moments in cylindrical wall 2 o . J
’ Rectanguinr foad ') i N= o 5;' Shear per ft., V, spplied at top I 5 B
‘Fixed base; free top’ ﬁLI: - =g Fixed base, free top f = .1
Mom. - coel. X pH? ﬂ.lb. per . 3 :." Mom, = coel. X V// 1Lib. per {t, "\ N
gy ld s Positive sign indicates tanston in outside K
3! vt ' r
i _:-' ¢ <
i ” Cosfficlonts at lprginl it Coeffictents at point®
‘D) om [ 021 | 034 | 0an | 0.6H | 0.0 | 0771 | o.8ir | 0.91f | 1.0H Didoay |02 | 03t | 0.ap | 0.5m | 06rf | 020 | 084 | 0on | 1.om
: -.1018] -, 1455 ~.2000 | -.2593 | -.3310 0.4 ]%0.093 | +0.172 | +0.240] +0.300 ] +0.354 | +0.402 [ +0.448] -0.492 [ 40535 | +0.578
2,0362 | -.0594 | —.0917 | ~.1325{ -.1835 0.8§+0.085)+0.145(+0.185| +0.208 [ +0.220 | +0.224 | 40,223 | +0.219 | +0.214 | +0.208
|| ~.0089 | ~.0227 | -.0468 | -.0815 | -.1178 1.21+0.082|+0.132|+0.157 | 40,164 | +0.159 [ +0.145 ] 40,127 { +0.106 | +0.084 | .0.062
| e.0011 (,~.0093 | ~.0267 | -.0529 [ -.0876 1.6 +0.079{+0.122 | +0.139 | 40,138 | +0.125[ +0,105 | +0.081 | +0.056 | +0.030 | +0.004
| '+.0089 | -.0019 | -.0167 | -.0389 | -.0719 2.0[40.077}+0.115] +0.126  +0.119 | +0.103 | +0.080 | +0.056 | +0.031 | +0.006 | -0.019
SRR b .
SR
+.0083°|%.0042 | ~.0053 | -.0223 | -.0483 3.0 ]+0.072 | +0,100 | +0.100 | +0.086 | +0,066 | +0.044 | +0.025 | +0.006 | -0.010 | -0.024
+.0075 | +:0053 | -.0013 | -.0145 | -.0365 4.01+0.068|+0.088 | +0.081 | +0.063 | +0.043 | +0.025 | +0.010 | -0.001 | -0.010 | -0.019
. +.0061.| +.0052 | +.0007 [ -.0101 | -.0293 5.0 +0.064 | +0.078 | +0.067 | +0.047 | +0.028 | +0.013 | +0.003 { -0.003 | ~0.007 | -0.011
0 ¥,0049( +.0048 | +.0017 | -.0073 | -.0242 6.0]1+0.062 | +0.070 | +0.056 | +0.036 | +0.018 +0.006 | 0,000 | -0.003 | -0.005 | ~0.006
.0 +.0031;|.+.0038 | +.0024 | -.0040 | -.0184 8.0[ +0.057 | +0.058 | +0.041 | +0.021 | +0.007 | ©.000 | -0,002 | -0.003 | -0.002 | -0.001
10.0 +:0021,{ +.0030 |.+.0028 | -.0022 | -.0147 10.0 | +0,053 | +0.049 | +0.029 [ +0.012 | +0.002 | -0.002 { -0.002 | ~0.602 { -0.001 | 0.000
12.0 Je.0014 «.0024 {+.0022]~.0012] 0123 12,0 | 0,049 | +0,042 | +0.022 | -0.007 | 0.000 | -0.002 | -0.002 | -0.061 | 0,000 | 0.000
14.0 +.0010 | +,0018 | +.0021 | -.0007 | -.010% 14.0 [ +0.046 | +0.036 | +0.017 | 0,004 | -0.001 | -0.002 | -0.001 | -0.001 | 0.000 | 0.000
18.0 +i0006 |-+:0012 | «,0020 | -,0005 | ~.0091 16.0 | 10.044 | »0.031 | +0.012 | +0,001 | -0.002 | -0,002 | -0.001 | 0,000| 0.000| 0,000
4 *¥Whan this table is used for shear applied at the baase, while the top is fixed, 0.0/ is
¥ Table X| the bottom of ihe wall and 1.0/ is the lop. Shear acting inward s positive, outward is
3 _ negative.
B Monients In cyllndrleal wall " ﬂ o
f' Moment per 1., M, applled at base .i- )
} Hlnged base. free tog": .. :-,._ * 3
1 Mom, = cosf. X M ILtb, per fL. g
C Fumluve -cqn Indicates lanaion In outalde & 12 M\J Table XI!
1 CoefMiclanta at point’, Moments in circular slab without center support
| oam | 0207 | 0.3k | 0.am | 0647 |06 | 0.7:. ] 0811 | 0001 | 10k Uniform load o, .
: _— Fi e [ T1T
0.4 ]+0.013]+0.081]+0.109] 40,196 | 40,296 [ +0.414 [ <0.547 | s0.692 | +0.843 | +1.000 xed edge g“J‘LI
3.8 | +0.009 | +0.040 | +0.090 | +0,164 | +0.253 | +0.375 ] +0.503 | 1 0.659 | +0.824 | 41,000 Mom. = coal. X pi? ILib. per tt. |
1,2 140.006 | +0.027 | +0.063 +0.12% +0.206) 40,318 | +0.454 | «0.616]40.802 | +1,000 Positive 3ign indicates comprossion in surface loaded < i
1:6 ] +0.003 [ +0.011 | +0.035 | 40.078 | +0.152 | +0.253 | +0.393 | +0.570 | +0.775 | +1.000
2010002} -0.002] +0.012 | +0.034 | +0.096 | +0.193 [ +0.340 | +0.519( +0.748 | +1.000 .
ot e e e -
1.0} 20,007 | -0.022 | -0.030 [ -0.029 | +0.010 | +0.087 | 40,227 | +0.426 | <0.692 | +1.000 Cocfliciants at point
1.0 f -0.008 { -0,026{ -0.044 { -0,057 [ -0.034 | +0.023 {+0.150 | +0.354 | +0.645 | + 1,000 ] 70i¢ | 0.80k | o901 | 1.002
1| 0007 | ~0.024 | -0.045 | -0.061 | -0.087 | ~0.015 | +0.095 | +0.296 | 10,606 | +1.000| | -0 | 010k | 0:201¢ | 0.30k | 040k { 0.5 sox | 0.cok | 070 | | |
-0 §20.005| -0.0181 -0.040{ -0.058 | -0.065 | -0.037 | +0.057 [ +0.252 | - 0.572| + 1.000 Radial moments, M .
o} -0.00t | -0.009 | -0.022 | -0.044 | -0.068 | -0.062 +0.002] +0.178) .0.515| .1.000 —
: 73| +.067 | +.057 | +.083 | +.025 | +.003 | 023 | »053[ 087|-|25.
i -0.009 | -0.028 | -0.053 | -0.067 { -0.031 | 10,123 | +0.467 { 1 1.000 ol :
o -0.003 | -0.016 | -0.040 | ~0.064 | -0.049 | +0.081 | +0.424 | 1 1009 Tangentist maments, Af;
W . 0.000 | ~0.008 | -0.029 | -0.089 { ~0.080 | +0.048 | +0.387 [ +1.00¢ : ;
{%0.000| 0.000|.0.002|-0.003|-0.02¢ | -0.051 | -0.066|..+0.025 | +0.354 | . 1.000 (075 | +.074 | +.071 | +.066 | +.059 | +.050 | -.039 | 026 [ ,.011 | 006 | -025

W"mn thna ubio ia usad for moment appliad at the top, whila the 1op is hinged, 0.0}/
Ty boattom of ;ths wall and 1.0H is the top. Moment appliod at an sdge s positivo
f'\ |l causas outward rotatlion at that edge.
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Table | Table Il
. Tenslon In clrcular rings -, Tension in circular rings B Y. s 25
‘Triangular load ; Triangular load d D =N
Fixed base, free top Hinged base, frea top 4] I r’ .
T = cool. X wh & 1b, per ft. ( T = cosf. X «lIR ib. per fL . —'ﬁwn ]
Positive sign indicatas tension Positive sign indicates tension 4 .4
" Coafficients at point It Cosficients at point -
Dt [ 008 | 0.4 | 020 | 034 | 0.4H | 0.5H | 0.6H | 0.74 | 0.6H | 094 Dt | oo | 014 | 02 | 034 | 0.4 | 084 | 084 | O.7H | O.BH | 0.9H
0.4}.0,149|+0.134 | +0.120 | +0.101 { +0.082 | +0.06& | +0.049 | +0.029 [ +0.014 | +0.004 0.4]+0.474|40.440|+0.395 | +0.352 | +0.308 [ +0.264 [ +0.215 | +0.185 | +0.111 | 0,057
0.8 §+0.263]+0.239 [ +0.218} +0.190| +0.160 | +0.130 | +0.098 | +0.063 | +0.034 | +0.010 0.6 | +0.423| +0.402 | +0.381 | +0.358 [ +0.330 | +0.297 | +0.249 | +0.202 [ +0.145 | +0.078
1.2 +0.283]+0.271 [ +0.254 | +0.234 | 40.209 | +0.180 | +0.142 | +0,099 | +0.054 | +0.016 1.2 +0.350 | +0.355 | +0.361 | +0.362 | +0.358 | +0.343 | +0.309 | +0.256 | +0.188 | +0.008
1.6 ]+0.26%] +0.268 | +0.268 | +0.208 | +0.250 | +0.226 | +0.185 [ +0.134 | +0.075 [ +0.023 1.6]+0.271 | +0.303 | +0.341 | +0.369 | +0.380 | +0.385 | +0.362 | +0.314 | +0.233 | +0.724
2.0]+0.234]+0.251 | 40,273 140.268 | +0.285 | +0.274 | +0.232 | +0.172 | +0.104 | +0.031 2.0]+0.208|+0.260 | +0.321 | +0.373 | +0.411 | +0.434 [ 40,419 | +0.369 | +0.280 | +0.181
3.0} +0.134| +0.203 | +0.267 | +0.322 | +0.357 +0.362 | +0.330 | +0.262 | +0.157 | +0.052 © 3.0]+0.074 [ 40.179 [ 40.281 | +0.375 | +0.449 | +0.508| +0.519 | +0.479 «0.376 | +0,210
4.0]:+0.067 | +0.164 | +0.258 | +0.339 | +0.403 | +0.429 | +0.409 | +0.334 | +0.210 | +0.073 4.0]+0.017|+0.137 | «0.253 | +0.3687 ( +0.469 | +0.5458 | «0.579 | +0.563 | 4+0.447 | +0.266
5.0]|+0.028|+0,137 | 40.245 | +0.346 | +0.428 | +0.477 | +0.469 [ +0.398 | +0.259 | +0.092 5.0]-0.008 | +0.114 | +0.235| +0.358 | +0.469 | +0.562 | +0.617 | +0.608 | 40,503 | +0.294
6.0]+0.018|+0.119 | «0.234 | +0.344 | «0.441 [ +0.504 | +0.814 | «0.447 | +0.301 | 40.112 6.0 -0.011]4+0.103| +0.223 | 40.343 | +0.463 | +0.566 [ +0.635 | +0.643 | +0.547 | +0.327
8.0 -0.011 | «0.104 | +0.218 | +0.335 | +0.443 | +0.534 | +0.575 | +0.530 | +0.381 | +0.151 8.0|-0.015+0.096 | +0.208 | +0.324 | +0.443 | +0.564 | +0.681 | +0.697 40.02_1 +0.386
10.0 | -0.011 | +0.098 | +0.208 | +0.323 | +0,437 [ +0.542 | +0.608 | +0.580 | +0.440 | «0.179| | 10.0-0.008 | -0.095 | +0.200 | +0.311 | +0.428 | +0.852 | +0:868 [ +0.730| +0.678 | J0.433]
12,0] -0.008 | +0.097 | +0.202 | +0.312 | +0.429 | +0.543 | +0.628 | +0.633 | +0.494 | +0.211 12,0 | -0.002 | +0.097 [ +0.197 | +0,302 | +0.417 [ +0.541 | +0.664 | 4+0.750 .50.720 +0.477 -
14.0] -0.002 | +0.096 | +0.200 | +0.306 | +0.420 | +0.529 | +0.639 | +0.666 | +0.541 | +0.241 14.0] 0.000(+0.0968]+0.557 | +0.289 | +0.408 | +0.831 [ +0.689 | +0.761 | +0.752.[+0.813|
16.0] 0.000(+0.099 | +0.189 | +0.304 | +0.412] +0.531 | +0.641 | +0.687 | +0.582 ] +0.265 16.0 | +0.002 | +0.100 | +0.198 | +0.299 | +0.403 | +0.52% | +0.650 | +0.764 | +0.776 | +0.538
Table Il Table IV
Tension In circular rings 41 n E_' Tension In circular rings d ]
Roctangular load = o = Rectangular load = 2} >
o= Nz
_Fixed base, free top iy = = Hinged base, free top 4 = .
") i -] 3
T = cooef. X pR |b. par fi. p | ' ::. T = coel. X pR Ib. per ft. "‘;;E" $
Posltive sign indicetea tonsion y, P L Positive sign Indicates tension .
. e
" CoafMicienta at point m Coefficionia at point .
Dt Lo | 64K | 0.2H | 0.34 | 0411 | 0.8H | 0.8 | 0.711 | 08K | conr "Di | oo | 0an | 02 | 0317 | 0.4H | 0.5H | 0.8H | o.7H | 0.8k | 0.9k -]
0.4 +0,682] +3.508 | +0.431 | +0.383 [ +0.277 | +0.208 | +0.145 | +0.092 | +0.046 | +0.013 04 |+1.474 ! +1.340 | 1,195 | 41,052 | 40,908 | +0.764 | «0.615 | +0.465 [ +0.311 | 40,184~
0.8 [+1.002]+0.921 | +0.768 | +0.669 | +0.542 | +0.415 +0.289 | +0.179 | +0.089 | +0.024 0.8]+1.423 141,302 +1,181(+1.058|+0.930|+0.797.| +0.649 | +0.502 | +0.345 | + 0,188 ';‘_
1.2]+1.218 | +1.078 | +0,946 | +0,808 | +0.665 | +0,819 | +0.378 | +0.246 ] +0.127 | +0.034 1.2 +1.350[+1.255| +1.161 [« 1.062 | +0.958 | +0.843 | 4+0.700 | +0.558 | +0.388 | +0.198
1.6 ] +1,257 | +1.147 [ 41,009 | +0.681 | +0.742 | +0.600 | +0.449 | «0.294 | +0.153 | +0.045 1.60+1.271 | +1.203 [ +1.141 | +1.069 | +0.985 | +0,885 | +0.758 | +0.814 | 4+0.433 ( +0.224
2.0 |+1.253] 41,144 [ 41,041 | +0.929 | +0.806 | +0.667 | +0.514 | +0.345 | «0.186 | +0.055 2.0 | +1.205 | +1.160 | +1.121 | +1.073 [ +1.011 | +0.934 | +0.819 | +0.689 | +0.480 '40.23! .
30|+1.160]+1.112 | +1,061 | +0.996 | +0.912 | +0.796 | +0.646 | +0.459 | +0.258 | +0.081 3.0]+1.074 [ +1.079 | +1.081 [ +1.075] +1.049 | +1.008 | +0.919 | +0.779 ;0.616‘ 40, !IO
4.0 +1.085]+1.073|+1,057 [ +1.029] +0.977 | +0.887 | 40,746 | +0.553 | +0.322 | +0.105 4.0]41.017]41.037]+1.053 | +1.067 | +1.089 | +1.048 | +0.979 | +0.853 [ +0.647 |'+0.3%6
500+1.037 [+1.044 | +1.047 | +1.042 | +1.015| «0.949 | +0.825 | +0.629 | +0.379 | «0.128 5.0 ] +0.992 | +1.014 | +1.035| +1.058 | +1.069 | +1.082 | +3,017 | +0.906 | +0.703 | 40,394 .
G.Of+1.010|+1.024 [+1.038[+41.045(+1,034]|+0.986+0.879[+0.694 | +0.430 | +0.149 6.0 |+0.989 | +1.003 | +1.023 | +1.043 | +1.063 +1.066|+1.039| +0.943 | +0.747 ) +0.427
8,01+0,999 | «1.008[+1,022(+1,036|+1,044 | +1.026 ] +0.953 [ +0.788 | +0.519{ +0.189 8.0]+0.985)+0.996 «1,008 | +1.024 | +1.043 | +1.064 | +1.061 | 4+0.997 | +0.821 | +0.486 "_
10.0 [ +0.989 [+0.998 | +1,010 | +1,023 | +1.039 | +1.040 | +0.995 | +0.859 | +0.591 | +0.226 10.0 { +0.992 | +0.995 | +1.000 | +1.011 | +1.028 | +1.052 | +1.066 | +1.030 | +0.878 | +0.833] ~
12.0f +0.994 | +0.997 [ +1.003 [ +1.014 | +1.031 | +1.043 | + 1,022 | +0.911 | +0.652 | +0.262 12.0 [ +0.998 | +0.997 | +0.997 [ +1.002 +1.017 | +1.041-| +1.064 | +1.050 | +0.920 | +0.577
14.0 [ +0,997 | +0.998 | +1.000 | +1.007 | +1.022| +1.040 | +1.035 | +0.949 | +0.705 | +0.294 14.0 ] +1.000 | +0.998 | +0.997 [ +0.999 | +1.008 | +1.031 | +1.059 | +1,061 | «0.952 | +0.613
16.0 | +1.000 ] +0.999 | +0.999 | +1.003 | +1.015] +1.032 | +1.040 | +0.975 | +0,750 | +0.321 16.0 | +1.002 | +1.000 | +0.998 | +0.999 | +1.003 | +1.021 | +1.050 | +1.064 | +0.976 | +0.636
‘Table V Table VI
Y, : A
Tenslon In elrcular rings [ 4 f Tension in circular rings . ] o
e . 4 ’
Shear per ft., V, applled at top s 2 5 [ 1 Momeont per ft., M, applied at base | ) ’
Fixed base, free top I £ - y , Hinged basg, free top t_;‘__ x
T = coal. X VR/H |b. per it « 1 T = coel, X MR/H"Ib. per ft. :;1
Posilive sign indicetes tension ® . Positive sign indicstes tension <. :
T w A !
1 Coofficiants at point* " Coaefficionta at point*’ )
Dt Yoo | oayr | 02 | 030 | 040 | 03 | 0.6 | o7l | 0811 | 08K Dt | o011 | 001 | 0.2 | 0311 | 0.4k, | 0O.5H | 0.BH | 0.7i7 | 0.81f [i 0.9
0.4~ 1.57(~ 1.32|~ 108/~ 0.86|- 0.65|- 0.47|- 031 |- 0.18| -~ 0.08| - 0.02 O4fe 270 |+ 250 |+ 230 |+ 202+ 191« 1,89+ V.41 |+ 113+ 0.80]+ 0.44
G.8f- 3.09|- 2.55|- 204 |- 1.57|- 15/ -080)-051)~-028)-0.123]- 0,03 0.8+ 2,02+ 206+ 210[+.2.14 |+ 2,10+ 2,02+ 1.95(+ 9.75(+ 1.39|+ 0.80
1.2(- 395|- 317~ 2.44|- 1.79|- 1.25| - 0.81 (- 0,48~ 0.25 (- 0.10( ~ 0.02 §.20+ 1.06(+ 1.42|+ 1.79|+ 2,03 |+ 248+ 2.65|+ 2.80 |+ 2,60+ 2,22 |+ 1.37
1.6] - 457~ 3.84|- 2.60|- 1.80| - 1.17|- 0.69|- 0.36| - 0,16 |~ 0.05[- 0.01 160« 0124 0.79 |+ 1,43+ 2.04 |+ 272+ 3.28]+ 356+ 359 |+ 313 ]+ 2.01
2.0]- 512~ 3.83|- 268 (- 1.74| - 1.02|- 0.52|- 0.21 |- 0.05|¢« 0.01 |+ 0.0 2.00- 0.68 |+ 0.22]+ 1.10]+ 2.02]|4+ 2.90|+ 3.569]|+ 430 |+ 484+ 4,08 [+ 2,78
300~ 632[- 4.37[- 270 - 1.43]|- 0.58|- 0.02]+ 0.15]|+ 0.19+ Q.13 |+ 0.04 3.00- 1.78| - 0.71 |+ 043 |« 1.60 |+ 2.95(+ 4.20|+ 5.66|+ 6.88|+ 6.85]|+ 472
4.0|- 7.34- 4.73|- 2.60[- 1.10|- 0.19]+ 0.26]+ 0.38|+ 0.33]|+ 0.19]+ 0.06 4.00-1.87]- 1.00|- 0.08|+ 1.04 |+ 2.47 |+ 4.31 |+ 6.34 |+ 8.19 |+ 8.82 ]+ 8.8
50]-8.22]- 499|- 2.45]|- 079+ 011, 0.47]|+ 0.50 |+ 037 ]|+ 0.20]4+ 0.08 5.0f- 1.54- 1.03| - 0,42+ 0.45|+ 1.86]+ 3.93 [+ 6.60 [+ 9.41[+11.03]|+ 9,02
60]-9v02|-817|-227]-030)+ 034« 059+ 053]+ 035]4 0,17+ 0.01 6.0~ 1.04]|- 0.86[- 0.59]- 0.05]« 1.21 ]+ 3.34 |+ 6.5¢|+10.28|+12.08]+11.41
8.0|-10.42|- 536~ 1.85]| - 0.02|+ 0.63]+ 0.66|+ 046G+ 024)+ 009+ 0.00 8.0f- 0.2¢|- 0.53]- 0.73|~ 0.67 |- 0.02|+ 2.05|+ B5.87 |+11.32|4+18,52| +16,06
10.0]-11.67(~ 8.43|~ 1.43|+ 0.36|+ 0.78| ¢« 062|+ 0.33[+ 0.12]+ 0.02] o000 100+ 0.21]- 0.23] - 0.64]- 0.94]|- 0.73]+ 0.82]+ 4.79 | «11.63| +19.48]| +20.87(
120 -12.76 [~ 541 |« 1.03 [« 0.63|¢ 0.83]+ 052+ 0.21 |+ 0.04|- 0.02| 0.00 120§+ 0.32|- 0.05|- 0.46|- 096|- 1.15]- 0.18]+ 3.52(+11.27|+21.80| .28.73|
14.0(-13.77 |~ 5.34 |- 0.68|+ 0.80|+ 0.81 |« 0.42[+ 0.13| 0.00(- 0.03(- 0.01 140]+ 0.26|+ 0.04 |- 0.28|- 0.76)--1.29| - 0.87 |+ 2.29[+10.55]+23.50/+30.34 ] 2
16.0 ~14.74 |- 522 |~ 0.33|+ 096+« 076+ 0.32 |+ 0.05|- 0.04 |- 0.05] - 0.02 16.0 |« 0.22]+ 0,07 |- 0.08| - 0.64|- 1.28 1.30 |+ 1.12 |+ 9.67[+24.53 +34.65

*Whun this table is used for shear appliod at tho base.
g boeitam of tho wall snd ). 0" is the top, Shoar acting

negaliva,

while the lop is fixed, 0.0H is
inward is positive, outward 13

is the bottom of the wali and 1,0/ ia Lhe top. Moment appliod at an odge is DOI“IVQ‘

|
*When this table is used for moment lnplloh at the top, while the top is hinged, 0.04 ’
whon it causes outward rolation ai {that edge, !
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STR. O1 JOINT DaTa DRIVE &

- JOINT X—-FREEDON Y—-FREEDOHK Z—-FREEDOH X—COORDINATE Y-COOGRDINATE
NG. ' (HMETERS) (METERS )

.

+0 . G000
A0, GO
+ 5. 4000
475 L A000
+ 5. 4000
+&H . GO0
&, BOO0
+é . 8000

—

o S S e ]

RUUREws BN & T £ N O T e

0, OO00 A1, Z000
+0, F5O00 +10, 2

1o
+1., 0000 41O, 20
1, H5000 +10. 2
2L 0000 +10. %
2. GO0 - 10,

A, OGO + 10, F0O00

+7, S000 +10, 2O0OG
4, 00 +10. 2000

12

—



Section Properties Data :

SECTION X—SECTIONAL HOH. INERTIA SHEAR AREA
NUHBER AREA (HHZ) I.0E+08 (HR4} CHHZ2)

1 50,000, 000 5L E0B. 3D +208 , Z3E, 000
= 0, Q0 QO o, 166, 667 +166,667 . 000

+7 5, OO0, QGO0 +EHHE L T00 . +&L, HGO, Q00

Member Connectivity Data :

HMEMBER LOMER GREATER LOMER END GREATER END SECTION
NUHEBER JOINT JOINT TYPE TYPE NUHBER

1 1 : 1 1 1
2 & i 1 1 1
A = & 1 1 1
4 5 g 1 i 1
o & kd 1 1 1
& 2 17 1 1 1
7 I 4 1 1 =
8 4 & i 1 A
o & 7 1 1 ]
16 7 = 1 1 =
11 5 10 1 1 &
12 10 11 1 1 &
i1 L% 1 1 =
14 13 13 1 i 2
13 173 14 1 i -
16 14 15 1 1 -
17 14 1& 1 1 2
18 14 17 1 1 2



STR- L e § LOAD DAaTA DRIVE A

LOAD CASE 1
Initializing Data : '
LOAD NO. OF NO. OF DESCRIPTION
CASE LOADED LOADED
NG. JOINTS MEMBERS
H 5 12 charge de venlt et charge morte max

Joint Load Data :

RECORD LOADED HORIZONTAL VERTICAL EXTERNAL
NUMBER JOINT LOAD (KN) LOAD (KN) MOMENT (KN—NH?
1 g4 170000 —~&0 ., FE0O0 T EQOD
: 177 . A0) OO &0, BEDO 0, Q000
t A E BTN TS _ 0, OO0 =7 . 7000

Distributed lLoad Data :

RECORD LOADED S5LOPED LD. LOCAL XY PROI. LOGAD
NUHBER MEMBER KN/B SLOFPE KN/M PERP. KN/ HORIZ
1 7 + 0, Q000 41, 1000
e 103, QOO0 +r, QOO0
! o 0, D000 4+, OO00
4 10 -2 +0, D000 +0, D000
= 13 HQ L HOOD A+, OO 0, D000
& 12 14. 0, OO0 - +0r, OODD
i 103 + 0, C1HOO0) (1. OO00
c 14 A0, OO0 40, Q0G0
oy 15 A0, COHGO0 -0, D000
160 14 A1, D000 +C, Q000
11 17 40, QOO0 0, DGO
o 18 A0, OO0 A4, QOO0
Point tLoad Data :
REC HEM PT. LCGAD DIST. PT. LOAD DIST. PT. LOAD DIST.
NO. NO . 1 (KN) (1) = (KN) (M) 3 (KN) (")

Temperature Load Data :

RECORD HEMBER TEMPERATURE COEFFICIENT OF
NUYMBER NUMBER DIFFERENCE EXPANSION
(CENTIGRADE) (MB/HR/C X 100)

LOAaAD CAaSkE =



Initializing Data =

LOAD NO. OF NO. OF DESCRIPTION

CASE LOADED LOADED

NO. JOINTS MEMBERS

- 3 12 commne 1 mals sous etal de service
Joint Load Data :

RECORD LOADED HORIZONTAL VERTICAL EXTERNAL
NUMBER JOINT LOAD (KHN) LOAD (KHN) MORERT ¢(KN—-I1)
1 3 14,2000 A BOOO =A% 5000
- 17 4+, OO0 —~ 44, 8GO0 407, 00O
" ! 4d Q000 40, 0000 —& . A000

Distributed Load Data :

RECORD LOADED SIOPED LD. LOCAL XY PROJ. LOAD

NUMBER MEMBER KN/M SLOPE KN/ PERP. KN/ HORIZ
1 7 ~-1.8%00 A0, D000 +3, QOO0
- ) -1 L BP0 S5 Q000 +$, DOON
3 o 1 o OO0 4+, OO00 +0, OGO0

1 ~1 . B900 A0, OO0 +0y, D000

£ id w0y AO00 00, OO0 +y, OG0
) el (. 40, 0000 =0, QOO0
7 13 +0, GOOD +0, OOGDH
& 14 401, OO0 + (3, 000
4 15 +0, Q000 0, OO
10 1é A4y, OO0 4+, 0000
11 17 +0), OO £, QGO0
12 13 0, D00 + 0, OON0

Point Load Data :

REC MEN PT. LOAD DIST. PT. LOGAD DIST. PT. LOAD DIST.
NG - NGO . I (KN} 1 2 (KN} (mn? 3 (KN? (M)
Temperature Load Data :
RECORD MEMBER TEHPERATURE COEFFICIENT OF
NUHBER NUMBER DIFFERENCE EXPANSION
({CENTIGRADE? (HBE/HB/C X 100)
LOAaAD CAasE =
Initializing Data :
LOAD NG, OF NO. OF DESCRIPTION
CASE LOADED LOADED
NO. JOINTS HMEMBERS



Joint Load Data :

RECORD LOADED HORIZOWTAL VERTICAL EXTERMAL
NUYMBER JOINT LOAD (KNJ LOAD (KNJ MOMENT (KN—M)
1 =] 417, 0000 -4, 6000
2 17 +C, QOO0 A, GO0
o A 44 BOGD 7 . OO0
Distributed Load Data :

RECORD LOGADED SLOPED LD. CLOCAL XY PROJ. LOAD
NUMBER MEMBER KN/ SLOPE KN/M PERP. KN/H HORIZ
1 7 A0, D0 +0, OO0
e g -0, QOO 00, DO
= ) & 0, Q00 +0, D000
Fi 10 40, D000 +0, D00
¥ 11 -1, 000 +0, Q000 +0, OO0
& 12 -0, D000 +0), OO0
7 1 + 0. OO0 +0, OO0
5 14 +( . OO0 +0, OO00
& 193 N u +0 . OO0 +3, DOOG
10 1& L1000 A0, D000 +{), OO00
11 17 1L EOOO A0, QOO0 +0, QOO0
12 18 ~= 1AL OO0 A0, QD00 0, 000

Point Load Data :

REC MEHM PT. LOAD DIST. PT. LOAD DIZT. PT. LOAD DIST.

NO . NO. I (KN) M) 2 (KN) (H) 3 (KN) {1

Temperature Load Data :

RECORD MEMBER TEHPERATURE COEFFICIENT OF

MUMBER NUMBER DIFFERENCE EXPANSION

(CENTIGRADE? {MR/MH/C X 10GG)

LOAD CAasEeE <]

Initializing Data :

LOAD NO. OF NO. OF DESCRIPTIUN

CASE LOADED LOADED

N . JOINTS MEMBERS

4 2 12 charge grravitaire max

Joint Load Data :

RECURD LOADED HORIZONTAL VERTICAL EXTERNAL

NUMBER JOINT LOAD (KMN2 LGAD (KM) HOMENT (KN—H)



1 o 0, Q000 = (0, FEOL 40, D000
w2 17 4+, D000 —-50. 2500 +4), QOO0

Distributed Load Data :

RECORD LOADED SLOPED LD. LOCAL XY PROJ. LOAD

MNUHBER HEMBER KN/W SLOPE KN/H PERP. KN/H HORIZ
1 7 +C, OO00 +O . 0000
= & +0), Q000D -0, Q00
! & 3 +0, D000 0. QOO0
4 A — L 5H00 A1, Q000D +0, 0000
= )1 L E00 -0, OGO0 + 0, OO0
o 12 -1 1%, 5000 4+, 0000 + 03, Q000
7 15 EHO00 + 0, D000 +£, OO0
o 14 L 000 A0, Q000 A0, QOO0
G 5 Q000 +0, QOO0 +0 . 0000
10 L& HO00 A0, QOO0 A0, QOO0
11 17 7. S000 +0, Q000 +0, OO0
1= 18 =Talels) +0, OO0O0 A0, D000

Point Load Data :

REC MEM PT. LOAD DIST. PT. LOAD DIST. PT. LOAD DIST.

NO. NO. I (KN} (H» 2 (KN} CH 3 (KM} ‘)

Temperature Load Data :

RECORD HEMBER TEHMPERATURE —~ COEFFICIENT OF
NUMBER NUMBER DIFFERENCE EXPANSION
(CENTIGRADE? (MH/HM/C X 100)

TOTAL BSTRUCTURE DEGREES OF FREEDOM = a3
THE HALF-BANDWIDTH = 12 AT MEMBER &
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STR. L& I § MEMBER END ACT IONS DRIVE A

MEM LD. AXIAL (KN} SHEAR (KHW) B (KN—-M) AXIAL (KN) SHEAR (KN) BH (KN-—MI
NO. 'C5E LOHER JT. LOWER JT. LOWER JT. UPPER JT. UPPER JT. UPPER JT.

W 7EO Hdya 1Y Ha D700 - FED —&. 182

z 448 +5 . HET +ER L TR 2,448 ~5. &B7
3 475 +8. 748 +41 . AR @2, 475 -8, 748
: 50 - 3. 686 ~T. bbE ~ELT . FHO +I. b8

180 -1%. 648 4, HEE

- +E5. 819 157 -1, 513 +2, T2
= LS BT 87 S A S

BE0 -, 688 +8. Bé&4

3 +84. 064
4 +EEL, BE0

12,050 +ET . 162

+4, 086
+1.393
=7, 104
412, 050

+ET7 . B4
1 +38. 635 .
OO +h, 816 ~17%. B8
-39, TS0 +h1.116 ~167 . 04

FEO ~&l. 116

220 +45, 056 220 -74.8%4 +H209 . 582

- 174 +ELLE LA 174 G B35 +148. 4L
1 45 +11.314 ;

745 . +HF . 161
750 ~&l.116 +1&7 .02

TEHO i1é +00G, 770
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