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—— S0MMAIRE ——
L 0\089,\' Qe ce \Tro;)e\‘ et V ude Q' un reserverr en
mogannerie armee . Ce véserveir eal congu peur \a cysteme
A' alimentakion en eau <o v'\\\aae e Gankel Guent
Une surelévation e 2,5 wm enviren sera realisece. CeMe
howteur ne ?Qrme_\' pos e vVawnere \es FU\QS Qe <harqe
Aans un  résean lm‘;or\an\. Le susteme &' Qimentakion
Se vésume onc o ue\a\“ag bornes (gcm\olme_s abutees
a ?rox'\m'\\é Qe \‘cmvrage_ ou & un batsin ou \e
FW'«SQSQ se ?ero« Slirectement .
Les \o\'\O\u% Wrilisces sont e Simensions A0 X20 % Wem .
Les aematures verticalee ?assev\\ por \es  Svieles es
briques &b \a crmolures  awedlaires sont ispesies
e_h\'re \e_s mnﬂe:e.s Se \ar'\c\ues.
L 'ehude 2! articde owtour AJe c{nﬁ ?o\r\.\%\ g
A et mokien  Aer beseint  em eaw s \‘as?ac\' <} ructural ,
L c\s‘:ec\' mice en oceuvre \’ as\>ec_\ \oﬁ\s\-\o\ue e\'
\\qg?ec\ écomm\o\ue. Ces deux dermnieres ?ar\'\.es exiaen\‘
Au cmce‘:\'wv Une expérience ?ro?mée Ae \a construahion,
Lenant c‘.omv\‘e Aes  nombreaun %c}wr; in?\uqn\‘ sur \es
couts umtaires : c\-\g\»“‘\\ax\;ké der wateriaux | rendement e
\o main A ceuvre , ventalilité es Lowipements | Loeilitd
Aackal eb e \ocolon | compilence e enlrepreneurs o
.\nQ\uence Aer  comditions c-\.\mo«\:'\C\\.\e-s. Nous neus tommes
G.Q?ov-ce,s Ae wnotre wiwnx pour Aonner une estimat ton
Au catt Au fro(se\‘ actey \sréc\;:. |
Lacifirence Se base wilisde pour Ve caleul shruchural et \a
publicatian A Portland  Cement  Asiociabion intitulée
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INTRODUCTION
Gankel Guent ot um \:—é\i\' v'\\\mae s\tue o a\;.u.\ e
Blometres Au lLae Qe Guiews. SOa ‘au‘»u\q‘\ko'n s e\eve

S pume & 500 habitanks. L q“,m.xs\ommw\ en can
Sey m\\q%eo-\s esY aasure par q(u&\o\,uum Yu&\-s C:\on\'
\a a(ua\}\\-é Ae | ecau olant & Vo.(ne. e sen) Qe
poboblite pour R! fomme. Les populaliont et \a
Lourde tache A’ eQQec\uu g:kxuo‘\a'cikennemen\ = «m
pour s' olimenter  au Qoroae Se Xeur Momar Sarr,
Le C\r\'urc_\-\ Wodd Services @nv\sa%e reme dier & Ce
Ffo\o\e\h‘\t en implantomt  un veseau Q' odduetion dean
A Qoraae .c\e \)\wr Homcxr Saoer aun v‘\\\qae_ c&e
Canlret - Guent.

Le ui\\o%o, e Rur Momar Sarr et Sescervi par
un chotean @' cau  dont \e rombre e an?\issd <
Sang une dcurn:ze atleint ?r&q(*emmen‘ Twis. On
comprend Some QisemenY e cek suvrage ne \,w\-
assurev \_‘o?vm\l'\s\or\m"\an\‘ simu\tane der Seun wilaces .
Le veserverr Opre nouws  propesens  Sera \mF\on\é au
\h\\aae Ae Ganket - Guent.

Les c\mn\-a:\e_s Qe riservoirs Sams \es szﬁg\m'fcnes o -
Urentabion en eau Tne <sant \:,\ua & Sdmentcer aujour -
AWl . Nous citerong  entre  aubres e Qonc"‘\onnemen"
wermittenr  Sex Pomper 5 une exf\d\\cd\«bn catonnelle
Qe o roppe et un a?vro\{\-&iannemgn\‘ saans \h\o.nnu?\'\oh.
W\n  retarveir en  magennerie anwee ré\mvw_\ ouL Souel
Ae mimimizer le cout Su Pro&&\" . Lo construclion

. 1
Qn magonnerie aoaarmee ‘bc_rmo_\' d\émhom\sﬁr \o_ QG‘:A\'

A ' Bois Qe ceQQ«aﬁe .
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\...n. u—o\ume, cA\ GMMQ?S;\‘\QW\U\\ c\e \\ cu\lmae, tSeva \a
Corasomma Taon da\.\rna\ie}c ?md'q\'e’e Au V\\\oae .
La ‘,’u‘\oo\e Qe «_-:\e_f.'\an ety de 2O ans . Lo

. . v ’ ’
consommation sera done  eitimee Py \V'an 2004 .
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Chapire 4 ESTIMATION DES BESOINS EN EAU

A4.4. Brude cocio - economiqua

Lo capacts  du rherveir Sepend de Vo lemande ew
cam qui act Qafm_\-(on Qe U \m‘:—or\tonce_ Qe \a ?e?u\c\\,'\oh)
A cheptel | Aen culkures wmaralcheres  ob Aea inlras-
b clures . Le \;\\\c,i,).a w' obvite aucune n(rasthuctuce eof
le maratdwge se Qa;\r an werd < Roe. Nans

R alimabion des besoing  en cam 3 & we sere Aenc
tenu em eom?\'e e de o dewmande pour \a

QonSemmo‘\*én \(\umo;ne e,\r an;mo\e .

A.A.A. Ectimation e \a pasulation:

Lev domndes suwantes provienest du recensement

c:\ém'\n’\q‘rro\.'\({ Ae Gankel - Guent pPour \onnee 1983,
Loltleaun 4.4 Populalion an 1983 .

\mPoaa\g\Qs an Qan\’s axam ?\'Q To\‘cz\\
| hommas ‘:_emm&s qargons | filles [ hommes Cemmes
A09 75 AAQ 14 A 7 L2 R

La ?o\:u\abén en wlien rural crent selon une progres-
ston onithendoue . Le baus Se erchssance meyen Ae \ao
population rurale est e A 2% .

St Po la pepulalien de L'anmie de reference

-~

Pa 3 \ao ‘ae‘:u\o\\«o\\ 2 \Vannee n oY & . Qe Yo Ae

cnoisSance

PA:PQ-\-O(PO - ?o(A.\.OQ}
P A (4-\.0(3 = Po(/\-\.d)z

on Yrouve c\onc a\uc Pn = Po (4 -\-°<>n .

Pq_ =PA -\-dPA

\-a Pvu\oﬁ«bn P ewn \‘om 2oc04 ag\‘ :
P = L29% ( A o 0,0\8)24 = 623 kabh\\"cu\\’s,

L
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Sdon \ea awteurs  Wogner ef Lanoix i (ant \cu\\éurg
campter un accroissement  de FO°fe Sueloue sart \a
?a’.r'\ec\e Ae service Q(xée pour \e ?ro'je\‘.

P= 4,50 x 1422 = GL2 habiranis .

Lo \ao\m\a\(on Pour \a \a’er\er_ Se cervice estdone
Ae L2 holitants.

A.4.2. Eabimation du hepe

L) eskimokion  du =hephel et devenu tran Aiffieie

Lo~ >
cec oSernieres Awnnees .

Ceer rasulte <le \a secheresse

o\uﬁ\ sawi\t Aevuis une ecenme entrommant une ?er\:e
de Wekail et une \.mns\f\umance Ai?gic'\\emen\' canrcalable . |

. . . . ’ 7
Wne exrvematien aommarre o '(\:uxnmo\ng e\;e e¥€gc_\uée

Par \.e c\\QQ AQ \r\\\aae .

Yableanw 4.2 C\r\e?\*e\ an \QA2L4

Eefgcee soving oving at ca?r{mra'.qu'\ng Anes
nombre u\2, <050 ne K
Le Yaux Qe crerssance es A‘x??a’ran\ex -n.ex:éce.s Aansg
\a P\,ea'\c:n'\ Ae LO‘\A%Q Q‘.\( Aonv\,i’. ?ar \z \'a\a\cq.u
SU;Vom\' A '
'\'O\\';,\QQ.U 1.% \'Q.\.L‘A Ae croissance Su c.\’\e?\'e\
- . o ' e
Espece boving l\::r;mak aq}:::s o
3 a )
croissance 2°/s L /o 2%

e c\ﬁ.e?\e\‘ en 2004 et calewle selom une ?roatess\'on
o‘r'\\-\'\m‘c\['\c\ue .
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Yableanw 4.0 C\\e?\e\ an 2004

Espece Boving Z\::f’;“f‘\' )a-qt.\'\ﬁs Anes
Yaux c_\a
<cvroissance G 12 GGQB Cs 55

4.2 Etude Ae \o_ consommation:

4.2.14 Congommation Ae \q Jcpu\a\_ \on

L' Gropmsation Mondiale  pour \o Santé propate powr
\ea PoAL on vere Se Aéwe\oﬂ;emen\r une consommation
‘jcrurna\ie\re Ae Lo \Ubres per hobkitant . Cele valeur
tient com?\’e A ao\s?\\\o\%e wevitable ﬂuomcl R eau
dat thre Lransportee Jurapton Qemidile.
consommakion en 2004 : LO XGLZ = 25680 L.
41.2.2 Consemmalion Au c.\\e.?\e\:

EY\ 50“9_ \ro’?\o:a\e. \°~ co“s@nmo\\én a;.\ c\ne_v\;\‘e\ es*

AN
a<timee Fex espeece  <amme swlk

Tobleows V.45 Consemmalions \.\\'\‘\ko\.\'QS
Es ?e\c,es b oving 2:\:“:;"' SAnes éqL\\ns
c.e*nso{m}v:‘\nm 40 5 | 24 40

La consommalion Sa c:.\ne?\re\ en 20014)@0\@.\\&& =\
\>ow’§(r Qe \ca\o\ewx AL et 4.5 et e G47-5'5€-

Cenc.\ue».\ov\

\..O\ cov\somma\.\.on SO'\M'T\Q\\.E‘I ko\o\e, q,u\mg ée \.o
\:ér‘\oée Ae  Aesi o est Se R7 ;8 @®. Un ceservoir
de A0 w2 conchituera done une rteserve Sox\-'\s(;a‘\—

$cm\“e .



' C\\q‘?\\,\'@_ 2 M/ET\"\ODE% DE CALCUL

Bams ce c\nov‘\&re ) nous ex‘)osov\ﬁ \1 c‘\:?rocl\e. u\'i\\se'e

\;aur Almen sionner  \es A'\??e’rm\\e& \'aar\,'\es u réserverr

\.c\ ko‘\\:ure \q
c\a\\e ée \oase e\ \e mur c\u ﬁu?‘aor\:.

c\u'\ sonY \e wur Au réiervarr

) )

2.4 Pcwo'\ annulare

Les pareis  Aes cuvreges hydrauliques sokissent \a

\Dro.ss.'\em \\yéros\q\c\c\ua c:\u.\ on le salt arll Qe Yoc,em
\wmbaire avee \a ?FOQOY\A&H‘- A une ?ro?am.&wr \n)
\a prassion et P = Th. Ccke presion proveaue
\a lension annulaire o \a Q\u\on Ae \a ‘:oro\.

Lo dideibdbon Do cer offorn Apand e la wobure
Ae \' c\\:\au'\ mur - Aalle e LLase .

i D L

1 l

| J
—

r

fique 2.4 Precion hydrestatique .
10wt Aiffidle e predice \e type Q' cppui , par
Comtre meus pouvons \e suppoter a\‘aTrE_x \a
mothode e  comstruchion  aomme le  momtre Vet
Aeux s chemas Qe \a \:.a%o_ 2uwante C¥53.2.23.
Nolre mur 2ot simplement armd | pows considirms
o appit e pour Ve edad de \effert e
Yeackon annulaire . Pcrur \a E\j\u\en et \e eisail-

\thh\' NS Cahs'\ée’.rons y \‘ a?‘au:\ ﬂ\-\‘\ AO\'\\'\E \“a.\\—

‘7—
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\Q \:\us %mné Q?Qar\ Ae Aes'\%n. vour ces Sarniers

. 7
cag  Nous considerans  un a pput encastre .

RoTuLte ENCAS TREMENT

T

1
?\zu\-e_ 2.2 '\'S?es = )o\ﬂ:uﬁ
\_o- Vo\wr Aes QQQ@T\-S kn A;We_r’en\‘f Ve{n\'s Au mur e;\

Sownde  par le Talles Au Forlland  Cament
Association ‘bro’.gen\e;zsian cnnexe. 4. Ces QQQAV\‘S
c\e"u“Aen\‘ Aes  Aimensions relabives du  réserverr et de
\a ‘avogenéwr considerce . N Wbt cowt
\e diamitee,

vo_c.\>eo.\wemen\' \a Tvogcnc\wr Su  reserverr |
o\ \e)?a\scwr Su wmur ) V' eQQor\’ en  un ?o\'n\’
cplemaue et Comdbon e _M% 4 Ao o pra-
gmémr. bt

2 . 4 . 4 Troc\t'\ov! dnnu\c\.\re. .

\_, engv\' Ae \'ram\'\.o'n dnhu\a;re QC.\ ca\\w\é \><mr

A% \zour\éeb c\rcu\ a'\res <Ae A m Ae \r-\c\u\'eur-
To = (XHR) X CGe.g . ( N par e \oﬂ'aer
\..e coa??"e;en\ G—C\’ AQV\“‘C ‘bor \q \'o\s\e “- acaannex e d.

Pour Ve caledd des  armatures aireul ares | an

)

CdY\S.\Ae‘\’Q un e ccn\'ro\'m\'e Fcur \)a\c{er Ae ngltocw\?e..

L' avre Q'acier Ag et Aome:




2.4.2 Clexion de \a parol :

Les le{oc\s Ae Q\e*'\ch o} Seyermines pour Ses \:.omées
veticales Ade Aw Qe \orswr. Le woement Qe ?\et\‘o‘n
ast downe par o relakion .

M os enf aHE (N per A \argr)

Le coeflicient st domme par lo tolle 7, annere 4.

Les acters vedticamr sont caleulés Per la  Fhiore
aux  etaks  VimiYes .

Les pavamebes de caled  paur 'acier &% Vo
magennerie  sonY ¥3=uoo MmPa et OL = AmPa .
L' atee Qlacier et dpartie Nolle oue chaque
brique sot  VYeaversfe par une ‘arre verkicale .
2.4.3 Cisallement & Vo bose du mur:

1R slogit essentiellement A un calad  de verilicabin.
On verihre w1 Vappu  Su war résiste aur e{focts
e cisallement e salicitaet.

Le cisalement & la bate et donnz par lo cdatien:
V = Coeg x ¥ H? ( N par ™ Ae \o.rae.ur)

Lo coefficient @t Jownt par \a table 4G annexed.
L 7 eflect de aisallement ?anA’ev; as¥ A LV,

La confrainte e cisailement e & q\nés \e norme

AcnoeR A223.3 Wm3F,

A, L\
6,35 bd

La conl ramnte “Q?r'\ﬂi ?a“ \e moctier esh Ue =0‘\'-'|‘(§é ;

Pour qve \e mur \’“:’_s'\s\-e ‘\\. Qa.u\ aveir |

\7“ < VUa
2
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2.2 Tokture:
Lo bodlure esh Qo\\'e Se F\oo\ues anduldes en Q\\aro

cimeny SuYTor\e‘e.s ?oﬂ‘ une Fw\“e ?r'\nc:\‘:o«\e en \a’e\'on
armé . Ag\“ c\e vzrme\)‘rc \es o?éra\\,'\of\s d‘ an\vq\‘\'er\,
une ouverture est Qm'enqae’eu Les Lworas e Vouver-

\C“"G- Sorvx\' resn?arce)es ‘:ar une \>cn.\\'rra 3=cehc\a(re .

) .
L cuverture ext  Lermde \:av une \b\ac‘ue amovible
en amiante - c\ment.
La ?m\re raontrecse est calanlee chu- resister & sem

?cﬁ As pregpre ,  <wu Ycﬁés Ses ?\c\a\\-&u e_\'é\a surchar-
e A ex ?\o\\a\ \on .
?. . ?) Bo\\ e g\ o*\'on\'e .

\..o~ o\c\\\e ec\ ca\w\e'e chr r!es\g\‘er aux c.\noraes c:\ues

AW MUY y o\\ \ \ QAuA e.\' S\o\ \'G;\\Mve . Lq c_o‘\\e‘ \'Q.?OSQ
\k\r Youle s s:ur%\cg Sur \e vemblan .cﬁe Sa\a e
cmn?o«é\é .

2., Support Au reservoir :

Le cuv‘:or\' Au  reservowr  es} com\')OSé: A" un mur
asnwlaire en moaconnerie armde - La Sup orY rebient un
remslon  de  sakle e.amrqc\‘é sur \eo\we.\ cepose \e
verervoir . Le wmur et Qome  sallicke Po \a ?m&sée
Ses \rures e\“ por \a Pmsge,e Aue & \a surc\'\arge .
Ces szséec \arovoa\uen\ \o Ltmdtion annulaire o \a

Q\Qn'\on Au mur. e calenl et Qonc ‘\Aa“\ﬂo\ue a

Qb\\.\'\ Au WUy c\u T,Qﬁe\’\lo;f .



Chapkre 3 CALCUL DE LA PAROL ANNULAIRE

La paroy annulaire es\r Un  mur  en wmagonnerie

, far Qe \ar\ques e Simensions 40 x20x18,
Lo distibulion  da effeds depend  essenticlement
Au \cnve Q' oﬁwul. IR e ‘c\'\g%oi\e Se ‘:.rée\{re \e

_ccrm\>cr\emen\’ e \'q‘»\awi. Your \c\ \'rqc\‘\.Of\ annu\mre,

]
armee

un a\>\>uJ. rotule o5t ?\u.s caitonnable et V\us securitaire.
Pcu\r \o 've’_v\%"\m\';on dex  awtres \c pes e §°\\\C'-\\CG\\'O“S)
own contidere e cag \1 \D\N c_r'\‘t'\a\uo_, La yér'\gcm\le“
c.\e \a S;\ex\ef\ e\' c:\u c:.\‘;o.\\\emen\' se ?cxa Senc pour
un aﬂauu encastre . |

Lo casishance  du  wur  esh Q)a = AAMP, . gw\ pour
\e dimenzionnement c}u reserveir , W sera comciders
une com¥rainte  admissible de Vacler e QS= AcotPa .

3.4 Calen Aee c\rma\:ures eireulaires
Own cony Sere Aue \e waur ey cotule =& \a ate.

L ’eq'or\ Ae Ytraction annulaire Pour une ceintuce
e A w de hadwr et AQonnl per \a relation
Te = ecoef x ¥HR |

le coefficiant ech donne par Vammee 1 kable T

ch\r Aiverses  valeucs Qe \a ‘DTOQOY\C\NF ek Au gac\'mr
W2

Dt

Les boarces  civeulaives 57\’0\“\’ A\syo&ées enYre \es rama'ees
Ses \'ar'\O\ues 5 om calenle ' QQ?cr\' correc‘»enéan\' S la
hawteur A une \oria\u.e. La heutaur & 'une bri-
e st e 20 cm , ot g??«-‘t est Jdone e

“Y__:To
&

M
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L )o\‘\'e, c\ ‘ac‘\zr AS ~2_§\\' : A = T c:-\ -.-_'\OON\?Q
Le: Aimensions Au raservorr  Sont s
NV = @0 m?3 N H:L\m\ D=5235m ; ‘C:O)'\S'Om

H2 _ _a? = 20

bt 5,35 X 0,480

Les ca\w\s <..cm\' f'csume'.a o\dns \e \:a\a\ea.u %’1
e \a ?c.\ae. < uivante.



Yablean 3.1

CQ\ cul c\ee c.\rma\.ures cu‘cu\ crea

pownt 0,44 0,24 O2W | O,4% 0,64 o,6HW | o,1w o,'% | 0,9W
coel. 0,404 | 0,200 | 0,298 | 0,293 | 0,504 | 0,632 | 0,20% | ©,2\} | 0,603
To  (N)| 40305 | 20812 | 24353 | ul210 | 62535 | G212 | 'u 622 | ®SCH | @2230
T = '\'o/S 2A%° BAQL | G234 2242 ADS0F | A3254 | ACQZL | AFABYL [ 42446

(N)

Ag - ;‘;o 22 a2 3 22 Aos AB2 Ag9 A% A24
( ram?

barre T 2 % AO A2 A2 Al 14 a4 | 14

Yo = cce(\> x ¥WR = coa(‘ x 9R00 % L x S35 - coef{' x Aoy860
2

<V
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3.2 F\ex'\on de \o\ paro\

Pa'u\\' \Q cq\w\ ae; ormo*ures c\e Q\ex'\or\ ) un Q‘b‘:w\

encastre onne e ‘:\\us %roha woment  ullime .
Ca\\w\ Au momen‘ u\,\.'\me.‘.

La movne.\'\\' de Q\ex'\on \:cur une \t>aﬂc\e \Ier\,'\cc\\e c:\e
A Ae \ar%wv -eg\ on\n'e ?ar \o re.\a\c\'on

M - coeg' ¥y ¥R3 Nen [/ m Qe \arawr
Le coc({. ec.\:- on\n’e ‘;ar \o \Ca\a\e Yii annexe '1

Pour W2 /bt =20 on o coeg = o,006%3 .
Le woment  manimum et Jdawe

M = 0,006% x 9800 x 42 = 3954 Nm

Ma = 4,4 x3951 = 5532 Nm

Colewd e \armature :

\beruv cen\'aae a' acier IR rRum YM'\“ - 1)Ll/¥8 =0,00%%5
1
?wrcen\aae c\ acier \;a\amcé

Ra e 600
fo = (=)
8 ?% 6o -\-?3

_  O,% x0,85 x AR Goo
}0 = > > ( = 0,0\3%
& Loo €oo +yp 00

rcurcen\’aae A ) acrer maximuoum

fmax = o,15 f& = o,35 x 0,01358 = 0,0\4¢

\e wmomen} r::.s'\s‘ram\ ™M est Senne \sar \a

R
\‘Q\O&a\‘o‘\ .
Mg = ba? & o fy (2 _o,sef?q
b =400 A=15 $ =0,9 Ch
Mo = 2025 x'\ocf (4_ — 43,411 f>
Pour e Aes\sn own vVise \‘e’aa\'\\:e’ Mu =Mg ,

AN \'vcmve cﬂonc un ‘bcurco_n\'aae c\)c\c\'ev Y:o'oom
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Cele vaeur Ae esy \\'\gér;e,ure. a la valear minimum,
par C'_cms'eo\wen\’ on  reYient 1 = Poin = 00,0025
L'awe A l'armolure es
Ag = £ b = 0,0035 %4000 x5 = 2G2 mm
On ?\-QnA Aen barres 142 es?acéc.s e  LOOwm
cerYre A& cantre.
Ag = 2000 . 443 = 222 me® P 2G2mw

400

?)3 C‘\;c\\\\emen\ & \a \:;a&e. Au muvt .

Le cisolNement & \a Larte Au wmur  est manmum
\erca(\u- \' a’ﬂ:uﬁ\ e\ un encastrement. Pour une ‘oande
vekicale Ae Aw Ao \orawr , \e cisaement o
Aomne poc o cdation: |

N = coel « wH? (N par w e Narqeur de
‘mur> Le coe?%c_\eh\’ e\ Qonne par la Yolle 4Ac
annexe 4 .

V= o, A % 3800 % 2 = 41335 N

Lo contrainte  Ae citallement o, esY

Uu -:._&V__ = Al % AFRF5 = 0,39 N Immz‘
0,85 L—:A ®,R5 x 4000 X35

\..aco“\'va;n\'o_ LYRAXwWwnum O\ue. Feu\' %u?Yorker‘\Q
“\Or\,;er e"\' : Ue = o)A Q’Q = a,13 J\‘l = @’72“{\?4

@M ne cownsidere Oue \a mo'xk'\é Ae cele r{zsi;\-amce:
(@)
O _ 9732 _ o 30w
2 2

Lq C,ov\\‘na:\vn\'e. u\k\me \fu 3 ec.\ \>w A'\Qeejre_n\' cAe Uc . Qo,\‘\,e

P ]

d\“‘irenu;. ek Yolécable ?u.isc\ue un enms\'rzmen\ v\‘e,s\da.ma\s
?o«-%:\& ot le cicaMement e coﬂ*i‘ea\w:n\' se X rouveran¥ Aimmaue.
Le TAWMYT va‘)rehé Aonc ko‘\k\t \& C..\sa.\\\e_men\‘ .
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7 2.TA0

7 4 TA2

27
——

7 4 Tw
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el

C'\qure 3.1 Armatures ciweulaireg

TAZ & 4L 00 /e

—T
S | |

C’\q\ue 3.2 . Acwakuces verbicoles

—




Chapitre U ETUDE DE LA TOITURE
Lo Ytowkture esk ?ai\’e Se \b\oo\ue“a anduldes en amiante

cweeny . Lo ?\oc\ues sent s.uﬂm‘-\éec per ure ‘)ou\re
certrale en beton arme. Une ocuverture @t prevue povr
‘;uwne\\re Ade Aercendre  Jdons e detervar ‘aenc\or\\'
\es operations &’ enteelien. Une pout re Secondaire
renlarce \'entree . e \ocu\-res sonY & imensionnées
selon \ea réa\u e calewdl Au code AN K233
W IF7.

‘bowo'\ annulare F\O‘ques en
Siametee moyen =& &m Q\\Qro - ciment
=
cﬂ'ﬂ‘ae'e& aux wocds

2250

Q\ﬂ L.A P\ar\ Ae \a )tcr‘\kurg_

Cq\ c;u\ Aes J:cukre_s
La v\o\'e o\e cox\cu\ aea ?w\'re% e&k ?r,e.sen\ée en

annexe . Nous Vrésen\ov\s =\ - descous  \ea cesultals

evtenus .
AT
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— b 2 T40

200
P -
350 /7 2 T 4 o 50
/|

—— '7“60 ‘. 200 |

460 {L

': 200 +

Youlre  prinaipale poulre secondaire
- N )

&_3\41'2 L.2.



Chapiee 5 - DALLE DU RESERVOIR
\.a v&‘)av\.\\t\.on Ae. \O~ Vfces\:an ae_ c.on\'ae.\' c\’un&

\:\oa\ue c.\'rc,u\a'\re_ \>os.ée_ SUr \e <‘-.>o\ ag\ com\o\exe i
E\\Q A&?ené Ae \O \‘\\S\A\ke A& \Q ?\acﬂ\ue e_\' Ae
\a nakure Au sol. A\Ax Q\'ns Se Co\C-V\\ , on
considere \a Aa\\e comme é}a'rk r\a}éa . Ceer
Aonne  une c\‘\q\rr'\\au\'\.on un\ ?orme_ Qe \a ?resc'\on Qe

CG’\'\\'oc\' .

/”/ ~
Aalle

AL

C?c\ure. 5.4 /W Ba\\g /SX

5 . 4. Oa\cu\\ de_s e@o r\'s :
5.4 A C\\arge_s Permanentes -

cau ‘3‘32)1.\ “N
mur 263 2 kN
toture 29, h XN
4235 wN

d=5,65m

L
'\ ’!/Q\,mge
L4y VLV

B S A T B W

’lL b =¢08m /!,

r‘c"..cne.\"\on

Ciﬂum S .2 C\r\ar%g QE r’ec\e.\n'on

49
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C\'\Qf 32. un'\ﬂ:orme_

Sur?ace 2‘3)0_“' mZ

\Dre;s‘\on _MRS = 51,25 KN /m?
25,07

Rzackian

sur§ch 28)—‘}’5 mz

?rQSS\bn _Aees Ll ;30 KN [m®
23,15

5. 1 2 Momen\s c\e S\e!]cn :
\_es mo«wn\'s Ae g\ex'\an s::n\ c.o\\c.u\&'s 5 ?qr\'\'r Aes

. - ~ - .
Qormu\es Yrees Au livre e R. Rares oYe  en re?o:rence .
O\'\ u\i\\\se \es wa [al— %% =§e_ c_\'\araemen\‘s Su'\van\'s e_\‘

-\e Vr\‘ne‘\‘:a Ae SuFer?oé\\'.\en.

/ Gu"?ace c.\'\a raee
uni vmemen\'

Ll LyiiLy @ BN/me
4 D
L 2a L

7 g
Les momen\"s t‘aé;a.u.x e\' \"c\h%&h\'\.e\s goh‘t, thn.e.s qu\e;

cas 4

chmu\e& 'su'\van‘es .

Mpos 22X 9D L (3 Y (o)
Mg = I (ap- (103 p)

AG

a = rayen Ae \q éa\e

ﬁ = c.\\c\rae_ un'\gorme
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,) = coe??\c\en\ Qe Fe‘\sson Su betren
f = - Ia = ccorc\onhe'-i’- re\a\-.wz Au ?e.\n\' cons'\g:\:avé.

ry = Coer Donnie ‘:.o\a'\rg = ?qf‘t.\f Au centra .

cAS 2

’
Gurﬁace c\r\q raee

uni ?o reve ment

iy g CRrym)

, 2 ) &

2 7l
L 2a L
i
Momenls Aans \a ?or\.\.e cenirole o & v & s

Me = qcigz[“-(*-PW'L—“(MVB\s?-?’W a

M

a0 ~6 (M) \g R - *3" £
Momeh\'s Aa\ns \o Yc\r\-'\t ?’e.r'\?\\)er‘\ﬂwe \D S rba
M @H“ P (A1) - 4 (4+p) V97 ]

e = @ [ (-p)Laf™ (g v ) - e pdlgr]

AC

\La ‘iu?er‘:et.\\:\:o.\n Ao. ces Am sca‘aes cAe a-‘\arae.mo.n"s
N oWwns ?arme.\‘ Ae c,q\w\er \u mavnen\‘& .

A \‘ annex € 5 Y >N 0\ c:x\w\'e \E.S momen)“ﬁ Y'GCA\.G.U.X

¢.\' \aﬂjen\\e\‘a ?c-wr A‘Q?t’ren\'s ?mn\'s -=\=x For\c;r AU

cenYre - Le_':. ‘ vroments woximum s citue < centre

Ae \a Aale - M, - MCQ = 40,93 WN. ™ /m
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5.2, Calesl Qe \'armature:
?cmr wun \:L.\-on Ae 25 MPa et dear armalures écm\'

g?ﬁﬂ\om\t\\% \es \:curce_n\aaes Vimtes &' acier sant:
Proin = ©,0038 b frmax = ©,020%

Gpaisseur  de \a Aalle 435 wm
. Enro\oage pPour Aalle ve\:oscm\ sur  Yerre 5mm
. Pmﬁro“c\w\— 2 e la partic comprimée 400 mm
La Aistance @ entre  Jeux ormatures At
ke {n(\‘e’vimre o 24,
Les armatures  sovt  coladiéu pour une Voande e

A. wm Ae \o\tgw\- .

[ L

% z A: ACO vmm

r * ¢ 7/ 1 IS5 mm
J, @ <24 [
1 |

G G
Ku — Mu .10 - A0 93 x4,4x 40 = 4,530
b A2 AQOO X 400 2

pour Ku = 4,530 on a So-_—. o, o0 L

Ay = LA - ©,00LlL % 4000 xAco = 400 wmm? [m
On prend Ybare TR A0

Ag = 3 x50,3 = 453 mm?

La Qiskance <centre & centre et @ = 492 | Adim
Lo dalle sera ormee avee es ‘marres TR e_;\aaeém
c\e- ACO mm cen\'re S centre. ! orma‘rure_ 0.*.\- Ais?oﬂ”—e

Aans et Jeux sent .



Chapitra G SUPPORT DU RESERVOIR

Lle su‘v?or\- et sollicte comme un mur e soutene-

wment . Le mur et soums o \e \;cus.sée u
remb\a e a \Q Pmsse’e su?f\,emen\'q\'re Aue au

’ . .
réservo\v \"em?\\ .

6.4 Calad Ae \a harge permanente .
U 1

- _ VR&“N&“‘T
£30:0° .06
: «——
2,4m le— |\ REMBW
-
«—
—_— — |j¢— "era;h nq\'ure.\ .
A0 Y »
O05m <
TL—" —l — Qalle e ?ro‘: rete

?'\3. c.1 Su??or‘c Au récervoir

Le ?cnés \'c\’o\ c;u \"’QSQYVO.\T \o c;ox“e '\'nc.\use
st - P = 4398 kn.

< .
Surface  He la Aale 29,35 kN
Tre_ss'\‘own Se \o Surc\«arae’ A= 43%2:&8&%“/«3

\

L.a con\’ra;n\‘c. [~} une ?ro Qov\dw‘- 28315

b oest Qe
I = \&Q\G ) & “'cz\
?cmr Au 'Scn\a\e cm?a.ax‘é K =0 ,35 K = 7-,7-1l \’-nmﬂ- Im"

?csur \a sur_o\\arag W = 0,5'
\..q' m“\raivﬂ' e éo_v‘\e.n\'

s = 3,63h 4 24,3 (%N /w2)

23
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c.2 Coleul Aes aciers areaul arres

L' avve Qacier @t colawle pour Je Bandet  «irevlares
de Am de hauteur . CeMe aire et ensutte ripartie
erfre  cing  oricpes .

Le Qiamekee moyen Au %u\>‘>or\- Au vegervawr est de
G,2m. Les colewls sont résumes  Aans Ve tal) eau

suivank
Tabean 6.4 Calew de V' armature cireulaire
Profondusr | & O"'m,,y, T As , As;"-\
n BN Jm? | KN ot [soxdhneR|= 2AT Smalire ()
(M) (N o, Qj
o 24,3
9 2 435 Lt Ls52 |
A 32
36 A2 560 S5 Ta2 | S¢CF
2 4o
u3 A33 665 LYAh | G\G
2.9 ac

AN Ca\ cu\ des aciers  verticaux *

Le ur Av« guvror‘t n' es\' ?as rek'enu c\;\ \o \QQSQ .
Nms SW on&‘o!\& o\u ‘ \\ Tw\' su\a.\r &e ?e\.’\‘CS‘ &e?\acemen\’s .
\..e h\ome.f\\' maximum Se ta (‘bar comc:aa\wen\' %(\\p\e .

\_-‘?-S Coe??(e\\er\\s Yerme\'\'an* c-‘le Qo\e.q\e.r \QQ a??cr\'ﬁ
Se Q\Qx\.cm Lecony \,'\\';.S Qe \c\ \Ca\a\e. Y\ Onhexe’l_

?c-ur une c_\\arag \’ra\a'c%c-'\'éa\e, , \e w\omen\' ?Gur une



bande verkicole Ae Am Ae \ou”%wr ek

M = coel ( wWd i \3\4\2) Nm  par o de \arqeur.
Dans cele Qormu\e w ek v ant (‘e_g?ec.\\‘vemen\' \a
Aimention A 'un Yo\c&g \lo\uw{\c:\u& & A 'une ‘aress{on.
Le wmoment maximum se Ytrouve au pont 0,24 st
0,8 x2,9 = 232 m.

Pour ce pont \e coe(fierent esk  o,0050 .

Lo gresion p et \a charge Lanimise au war.
P = g = o,5xu42,6 = 24,3 kN [w

W= ¥¥ = 0,35 x2,24%x3,8% = 3+ kN /m?
Remplagons  dans \a Qormde \es paramitres par

\eu\ r Va\\ LY e,\— AN \c Touve

M __,_2_\-<“m

mox

\e nomen} wlbtime e.$\' M, = 4.,ly y2 = 2,9 kN wm

?rz\nons \e Vourcen\-aae. A‘ acler  minimum

~

)0 :.f . = 0,0035- A eu
n

A < f’\DA = ©0,0035 x A000 XI5 = 262 mmt

(\)ro.v\o“s A% \30«"\‘65 T A2 QS?QQC“CS c:\e_ LOO cexrre o

aem\“fe. . AS - T 4000 » A3 = 282 mm? Qar ™ de \oxaw\‘.
(o)
\,Q Ymre_ev\\‘ o.ta.e L‘ ch\aclu r{o_o.\ e.s\' S
¢ - As . 23z = ©6,0031%¢
ba ACOO %35

LQ p\ome_n\' \"es'\s\'om\‘ es,\'

Mg = bd* e, (- 0,59 ¢y
d 0
Q
MR = 4000X152 XO,Q % 0)003’:‘6‘ *L\OO ( A 0:5‘3)(0,003%6)(1-\00)
A%
N\?\: 7,2 %Nm > 2kNm
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T

] 9 T2 & 200%/
*T
-
N
Q
S A
~ N :
[ b Y44 & 200%
M ——
| o
-
Qif\ruve ,GQ Armokure awvreulaire

TA2 @ LOO% /e

N
}[L—
[...

—-fl—;_% 7/

I

]

Cia €33 Rqrre& v ev\c\c.a\e.&



Chapkre T : ASPECT MIGE EN CEUVRE

Dans  ceVeo ?O‘f\?ie ) nous Vr’eSen\'onS c‘ue\c\ues recom -
mandctions trelalives & \a realization Qe \\cuVraae.
ILU sera Lranke ?ro%res;'\veme_n\ \eo disrog.\‘t;ons
construckiver Qeg \or'\a\ues ; Au morV\er, de \Tenduil

A'etanakele & enfin  Au g:ma\\\qae. Pour
Sernier ?c\.n\'

;L (et comulter en complement
\es \a\oms A & 2 whkda N Plan A Temsemble”
ey N ?\_am e pose A 'armature 7.

7.4 Faobrication  Qes \oraqie_g-.

7.4.1 bosqcse:

Lo dcsage ASes qaa\os se gzro A& vaisen < 'une
‘;qr‘t(e e ciment pour bears ?ar\c\'es e sable en
volume . Len a\uan\-\\"z A eaun & ubliser sera boul A\’A\‘t
Necessaire pour ?etme“re une enne \xvc}rq&a\ra\én et
an Almoulage  (adle. Chague gqaduie prlparce
At Sre  Wlisee dans un Aelar  wmaximum & 'une
heaure. Au Qdela  de cee Auree )\es \\ens
comme.nce.ron\ a [e ?ormer ))t;au\e mqn'\vu\o¥\lon
Yrovoa\v\e_rq <\ors \eur ru?\:ure_ , o= a\u\ enYraine

une baiste e ré_s'\s\-omr_g Ses \ar‘\c\ues.

F.4.2 ?erqoge Aes \orig\ke.s'.
J I

Le.S 033\0'; Soﬂ\’ %o:‘anwse_mo.r\\' \Craué_s oxusls\\'é\"
aP\’;—S \a c\émw\qae. Les imensions e Frous

Sevant o meint %u?ér\'w‘ru a Yraas %ov\\‘: \e Siamatee

c\e\ \oarres <=\‘a«rma\.ure .

2%
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F.4.3 N\ur'\sco%‘e:

On wing s¥era damq;s assex  sur \' \m?or\ahce e
\‘o\>érc\\\.on Ae mur'\staae. Un wauvais mur\gcoae
entramne  wmivitalblement une chute \m‘:or\'am\‘e Aela
resistance  Ses af&%\“' Les \ar‘\a\ue& -?Q\ario\uefe.\ Serant
Aeémonlees S Vombre . En alasence e ?ess'\\é\\'\\'é
A' \wwmersion &a\a\e. ; \es \or'\a\ue_s evront 2tFre
conservees conttammenl homides  Qurant \a \;rem‘\e;e
gcma\ne Ae muns‘.o\ﬁe \_\\-\e_ a\\.erno;\'.we Qeranl Qe
\es couvrtir  avec c\e \c\ \fe\_e Qe suke. -e_\r Ae go\re
\'arresage Qessus . .

_-7-2 Jo{n\'s Aes \ar\q‘ues |

La mar\:(er %e.vvan\‘ a \o («‘ja\ar'\c_o&\.ov\ Ae ceq (So.\n"s

aura \e wmeme Aocaae ome \e wortier e \ar\ﬂue.c,
notamment  Avolume <le ciment pour 3 volumes e
salle. Ce wortier A&k ‘;ostéAc.r une xa\as\_'\c\\é
\>'erme\\om\ Se rem\z\\r \es  alvéiola Ses c\gaag&\os sans
\aisser e vides . Lec alvéola e Bricues semt
mm?\‘\u o Quu- et & mesure Ame \a pose s‘.'e.@zc}ue.
Leg \r.sria\m Somt \mse'e; \ex alveoles diriﬁée.s vere \eg
host - Afin Al amddiover Vo Plaskicit | o Shau
‘\\/c\ra\:ée est uhilisde comme ac\Juv-an\‘- Veur \a
?ré\hara\c\.on Ae \a haux , i@ QaALAra consulter \a
pafice  Yecmique. Le molerian De cvmenbolion et
conchitue Qe 0% e cument ?or\.\c\hé o \o7o
Ae chamx \nya\rq\ée en P&A&.
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7.3. Elanchete :
L' eYancheite \aw\- Tre  obkYenue oavee \\Odduvah\ \\\[Arc:('u-

9e “Q\\aa\'\\.e“. Le Aosoae Au mortier se Qe_ra alers &
raisen e 500\<3 Qe ciment \:ar w2 Qe calnle .

~

\_Q consovnma\ \.on A‘ ac\AUVQn‘C se gﬂ_fa a coisen e i\(3
?au\" S0 \4.3 Ae c..\ma“\'- . le Qauérq n oA v ovng e.xauvn;'\zr
ea'\ﬁnwgeman\’ \a natice \:e.c.\-\n'\c\u.e Pour <lassurer e ee
Aosaae.. Le sable esh Lamet \acrur a\iminer \es mo\'\as)
wmoltieres v'ea’e,\-q\as ele .. L 'enddit ' une é‘aq\sseur e
46 mm sera ?os"e en daux couches e %m.m =\hacune.
Une g‘cn‘s \a ?remh\re couche ?osée N e Qqu\‘ \a wma'in -
Lenr censtamment \\um\Ae \:e.nAam\ une Semoine «u moins.
Pour avew un wmeleur mur‘\ss«%a 3 \a Qauxieme
couche est ?asée pan Qe \-emvs avant \a mise en eau
Au  reserverr .

I.4 Tokbrication c:\es ‘dements en \a’e\'en arme

L' cuvrage comperte  dwux Ndments  en \atlan armh
notamment o Qale du retervoir eb  \es ?w\'res Se
\a st.c'vs-\\-\.u-e_. Lo caxistance e ces ,e\:».men\‘s ect Qe
25 MR, e m“m\ com — ciment ne Aok pas par
consequent  excéder 0,8 . Let agrigals ubilises daivant
e e donne aualite | RMWlisabion de lacsalte
o<t ?\'é?éra\a\e.

7.5 Ferraill age

Lo Qicpesition San armetures et indiouie sar le
?\an N° 2. \a do“c_’f\;n Aen  barres  ach Qc:'\be
par vecouxrement . ey \omaue,urs Se vecouvrement sant
oalclees selen \a  wethode proposde pocr \a cobE

cANZE A 233 MI3. Now ?r'e’sen\‘ons ‘er  \ea réw\Ea\-s)
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\e eal e\ g;i%me en annexe -

barre T \_onc:\ruzur Ae  recouyrement (m\)
< 300
AD 300
AT 3o
Ay 350

AQm c\'év'\\‘.e\’ Ae& ‘.)\O\h& o\e ?a‘\\o\e_sse ) \e e.\-\e.Veuu-
chement  <les  hmarres  airculaira Aot <e ?a(re en

Qes endrot g A'\qg&u\% . \es \:a\cres crrenl o \res
a\o(ven\' an o Atar \e,s \oc\rreg Ver\.\ c.c\\es c\t \‘ ex\'.'er'\t.ur.
E\\es Soh\' \\a'e_\ a\; aes Ae\' n‘\e:feA \>c\t cAu ?\\ AQ
?o.r . Pc\w gac\\'\\'er \a \.ose Aes \or‘\o\ues ) \e.s
Bou-re.s vi.r\:'\ ca\e& S'c-n\ Yosée_s qu \wa\.\ebr

e\e A) b ™m.

7- G %uppor& Au re:sarvcr‘\r y

La methade Ae comstruction asY \a meme e

cdlle e 'anneam  du  reserverr . A Vemplace -
ment eV cuvragqe  en e??ee\-ue un Qeblal e
SOcm. Qe ‘ato‘;mxc\wr . Le wur Su su‘;\;or\'
rapesa  Sur  une Qalle  de Yro\are-\‘!c Sirenlaire
an Qorme e coucomne de ABcm  d'cpaistenr

& 25 am Qe \c\rﬂmr. Le wmur annulaire o4
vmx‘a\‘\ de  sable  com ‘)oe\"é . le am\xae_\-aae
et Q«\\' par covwana de 20 ewm  environ.



Chapitre 8 ASPECT LOG\STIQUE

Ce c.\na\:'\\,ve_ (-3 vésume Qn un A'\asramme de. GANTY,
QQ c\‘\G%"“m‘“& nows \ae\'me\‘ A\eg\'\;ner \q éur’e’e,des

\tvach,\x et \e cout Qe \a\ man -A’oeuvre..

31



f\- aure. % ’l

E c.\‘\’egnc.\.er

Aates

2% semaine

] .
-5 Semane

A 2 tha.\ne

G % s&mc\'\ne

72 Scmcine

gc= Semc;\ne_

Mebilisatian

axcatlabian  at da-
-\e e Pro‘bte\é

CO\\or'\ cak \;n et ‘briﬁ\.\“

Mur Su suFPOr\.

Remblan . e} eom?oc\ng—

Dalle Au

Vré.servou-
Y .
Mur Au reservorwr

Pcru\’ra.s

\n s\'o\\a\.\.on S c\e
la bature

Ernduiks  inberieurs

et  exterienr

RGCQO\' Aq mer\h

Po (X-1 c:\e \\ e,c\\e.\\e
a' ewnkr e\—‘\o.n

b o= == -
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Chaphed: ETUDE DES COUTS
9.4 Relave aed g\,uan\:.'\\é.% .
3.14.1 @.uank.\\:é A ' acier

Elements Sarre T | \onaueur (m)] Yords kglm | Yokal kg
e X 6,395 29
mur A A0 36 0,6\3 23
reservorr A2 23\ o 388 20\
Ay Ag 2 A, 208 A9¢
mur du A2 2337 0,R8% 300
su\avort Y 34 A, 209 AR
dalle ? 23R 0,295 229
Youkrey \ A3 /5,208 A5
\‘e\'c\\ AA RS kj

(\)cmr e cpm\a\'e Ses ?ev\m& , ma(:)mons ce r;_cu\ko}(
de A0% . Bm a done A249Rg A 'acier

La a\uq\«\.‘\\:é c>\'qc.\e\‘ necessare Four \‘é.c\r\d\e
A anbrebien  est ovalue & A24 \&3 .

2.4.2. Quanktite e bblon.

dalle  Jdu réserverr 5.0 m?

dale e propreké 2, F d

t\>a\,\\ro.<, <:\z \a tobure ,% o~

sfc\ﬁa\ %,2. mg
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Pa'ur un beton de 20 & B30 MPa e AoScucke est

a Y\: rox'motivement.

Eau 165 kq

ciment 330 h.s

gros aav’e.ao\\' AR \J\a

g alle 343 \aa

T otal 229G \aalm3 de bllen.

La auantite A c\naar,u, <-,cm?es.nn¥e et Qe
ciment B0 x R,2 = 2106 Rg

sawle 13 x 3,2 = S:u3 \aa

gres agreqat A0SR X 2,2 2922 \aﬁ

3.4.2 . Quantite de worlier:

(G ais\\'naue Qans \’cuuoﬁe Yreans \Cb\oe; e
mortier e Aegage dﬂ;g&}ren\'i

—\e wmortier scrvant & \a folricabion es lerique
- Lo morbier & enduil A randWels .

~ e weortier Qe |V endutl  exlérieur.

9.4.3.4 Morktier Ses \:z.r‘\que.s <} (ointas
i U

Anneau 40,4
gu?vc\"*. ?,s'
AR, me

\a ’ wso'\\‘-'\é env \lrov\ Sevrv \.ra \>cur \q Qa\o -\ ca‘c \‘on des
\or‘\c\uee e\ \: omtre malie Fcur \e rem?\\ss;aae Aes
o\ v;eo\c.s 0_\' \a re’c\\'\ sm\:\'on Ses Sao\h\’i .

Fa\or"\co\,‘\on Ses \:r"\quex L
Al

\.-Q Aos:xie -ea\- Ae A Vo\ume Ae <:\.vn ch\ \>a\.u' 3
Vo\\.\mes. v ée ‘iq\a\e . Pcur A m3 &\Q mor\:;e\— ayan\’
ce Qesa ge \ Y{au\ environ O , QA7 > e sable

et 0,32 wm? e <iment.



cimen’ (Q,L\b' x0,32) 4540 = L566 \<3

sable (9,45 x 0,97) 400 = AGS5CO \<q

Fabrication Jdes \oints !
=

Le dosage et Ae Avolume e ciment pour Bvolumes
Ae sakle

ciment | LSGC6 \<3

solle Ac s00 \43

Chourx hydratee 407> x 4566 ka = L53lq.

9.4.3.2 btudut Q' erancherte .

sutface A’ enduit AC m?

volume &' enduit 4,44 mS

Poids e  sikalite .

Lo cons ommalion e sikollte  est Qe AOO% peor m
el cm A 'é—?c\‘\SSwr-A’G‘\l on =t

400 x90 x 4,6 = 45 \a3

Poids e ciment

Nous avona un mor\;e\" riche ‘a‘OOk% ,m3
200 x A, = Tao \13
guam\ \\e cke Sa\a\e

Volume A, Lm3

peids 2620 kg
9. 4.3.23  Endut exterieur:
Sur?ace. A wm?
so\ume 3,Cwm3
ciment G, 192 m?
salle O, 682 m>

PcriAs Ae c;men\' 290 \‘3
Porde e sable Aouv \Qa
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9.4 .4 Remblay
Le veomblay as} ub\ise ?cwr vem?\'\r \e gu??o\'¥ SQu

- reservoyw

pl
\‘ c.05 X 3= %C)st
N

\Io\ume.

?c\.w Lenir comple Su com\:ac.\‘cua& ; \e volume est
madov; Qe 25% .

volume = A,25 x 26,2 = AOR w

?a;ég e sable AOR x 1800 = Aquqoo\e3
3.4.5 Bas Qe coClrane

\—Q \-;a:\s c.\e co??“azg h\ es‘r u\.'\\\sé a\\,\ﬁ \>0’\A\"
\o pose Aes ?m\te_s ae \a \cé\\'uve X
$ur€a~ce = 5,65(o;5‘50 X2 -\-0,‘2.> x 2,25 (o,?. X2 o@} =G, 4m’

d.4.6 Newmbre Se p\o\que.; en amiante ciment

\_e.s carac_\-‘er'\s\*'\a\ues cAu ?\qa\ue_s san\‘ :
nowkre Alendes : G
\_onﬂ\.\eur V2m Lanawr u\:\\.e A ,06m

" Neowbre e ol\aaues 55658 4 2 ~ AL clacues
‘) A A,05 r a\

Td\b\acwu Q-'L R)qumé_ Ae,s q\.\qv\\"\\'—é\ c\e

ma!t e'.r'\cwx

de.s.iaha\ on “n‘\)ce‘ c\u«h“\‘é
c'\ "\?-n\' Yonne /\2) Q
cable m> A3

qros o\av'csq\' ‘onne g
acier bﬁ Aa9
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9.2 Cou¥ Jdes materaux
Les coo¥s umlaires des  mabériaux sont  Sennes par

\0. Lu\\a\:(n e \o. c.m‘\ss(on o\‘ o(;?\‘e'\a\i%q\,'\en Ses
‘:r\x (mare 4%85}. Ces ?r;x aont Vors TVYA

?c\m obYenie \e.s; v‘:dx \40\1\' komes Com ?r‘\s , on \es
ma‘)e;re Se 20 °/o
. , Prix | Prix
c\etiaha\\on unite quan\"\\e unitanre bokal =
e \ment Yonne Az, R Ls303 585000
cable ™ A2 AGCO 432 000
aﬁreae\\‘ \-ot\f\e 3 ‘5938 5?) () 32
acier h3 ALY 2.2\ 250 369
Yokl AA21051 FCFA
L ! éc\ne\\e C:\ ‘ e_n\ re.\‘ (en e&* gof\\'e c\e_ ? rog\\e{
A'acier . Nous suFrosan en Lenant c:om?)(‘e Su

oy de e g‘a\,ramx\én un  cout e SooF /\?.3.
Le prix de  \dehelle ect Qane
AL %500 = G2000F
P\qaueg en am‘\an\-c cimenY
8300 X442 = Aouuo0F
Bas e c&QCmqe :
Le \=r§x Au \cc:s Ae ¢o¥‘€m3e Yowt ‘axes

e 9309 F Je

comvr"\% eg\

le cout <Se \' etauage e¥ ey ceccesseorres \~e.\a
ope devs et hule U.\t évn\ué, = 0,25 Qc %
\ e couy Aes ‘aomc; S.
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et A coffraqge = 4,25 (6,4 x5302) = nent2F
CouY dey adAuvam)fS'.'

Skalite .

Peids A8 kj

Prix 2406 x A5 = zAScoF

C Whouax

Poids Lsd \zj

Prix Aes x 451 = Fsu05 F

\_e cout \Vo\.a\ Aes ma\'.'er'\o.u.x est ALLOR2Y ¢
Ce e_on.)\ ne \';ef\\‘ ?GS can’\?\‘e cA\L cr_-r\'.\\' ée \'ch.\ .

QQ ?aram\e\'re. Ae ?rtm-\e;e \M?of&ance ne v:.u.\‘ ?-_\'re

ask wae avee cectitude. Ceey et AU a \'imexlence
ée- re.’&e.ou,\ c\‘ a\\ \.menk a&\.or\ clam& \q \ec.q\ \‘té R \30“'_
Lenir com ‘;\~e_ c\u cotr c\q_ \\ _aul Nous MQQ‘)O rony \e

cou¥r Au ma\.oi\"\cw.x Ae /\O°/o .

\-e. c.c\'l\' c_&e.s 'ma\te,r\mx , S @ren o\ors c\e A.585000F

A3 Coat  de \a moim ' ceuvre.

Len saldires unmtaires sowt dennes Pae \e @cofp
rars A985 . Le \-emfs Qe \\-ravo.'\\ cont echimesa
\>¢“—\ir Ae  Vedhancier Au ckq‘:'n\:re <.

La co*m?es.\\’_ \on Ae.& é.c\u.'\ pes ae \\'Q\Iaf\\ ect A'egn{e

cowmme  suwil .
- A e-cjr\\'remai\'—re Pour \c. suvs e+ e
contrdle  Aes Yravaux .

- A cuvrrer  hors ea\ézerie 2¥ san aide pour \a ga\or\eq\‘;‘en
Aey \Qr'\a\ue.s .

— 4O magons — 2 \erraulleurs

— 2Z wwenuitiers

— 2 montears Ses ?\oa\\.\es Se ?.\oro =1ment -



taklean 3.2 ceout Qe \ea main A& ' ceuvre,
, " \-szs Se
aqu\\?e Salaire  unitaire unite Yravarl tokal
wCFVA

A contremaltre 500 heure 2320 A60 000
A ouvrier a.\', L OO heure 40 232000
Lon a\de
2 ?erra.\“e.\.\rs LOO kwre Aoo %O o000
L magons 400 “eure A6 2G2L060
2 monteurs e Loo heure 22 25600
?\aa‘ues .

2 menuitiers . 400 heure 20 2.4 OO0

total S 8hoooF

bz
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COf\ C\UQ \'Oh N

\_e coﬁ\‘ c\u mo\: ér'\aux e.\\' Ae. \a mamn J'auvrc

est de ©  A5R%5000 4 484 000 = 2469000 F

Four  terr comte Qe \'equipement | nous majorens
ce rardltat  de 25°6 . Le codt es \’m;\e\‘
c:\e_lfencl T P e'\anemen\- Au site . Pour \a
\?téﬁ'\cm Se \.cwaos N \le RcoP prepese  un
caeficient  Se  majoration de 457 .

Les Qvac\e. A’ adminishration et \e \;ro';i\: Se

| Y eakre preneur <’ 2leve  environ = 20% . Le.

carat Au ?rodz_\r est A@- 3350 ocoF.



CONCLUS\ONGS ET RECOMMANDATIONS

Au Yowne e cote erude | \ec canclusiens S Yirer @b
lex recommandalions & S:a(re gomt nomb reuses | nous en
vetenons \es \:\us \«\Forkon\'et. Le choix A'un Suvrage
en mhaocennerie ormee ' est pos %ro\.‘u}u\' , New congYo -
Lons < ' emblée | B! importante Joonomie Qe leois He
coQQroae cdalisde . Ce \r“:e Se veservoir imtialement
congu  pewr \e m\\aae Ae Gankel Guent g‘on\Q\:\‘e
~ssex) Voten  aux \>e\"\\= \/\\\aaes ‘bc\Avan\’ etre Desservis
par  Un ou A enx (>c;n\—~s ean . L “uvrage \')TQVQSQ’.
AP pet esngu  pour Aesy vereomx Ae Aictrdaubion
a\os&\o\(w\uy \o =surélévation ne ?erme\'\‘an\' pas Ae
vaincra Ses ‘per\'% Se c)e\ara.z '\m\:‘o&e.n\tc.&\ ek
‘aosm\o\e par contre aQ '\m\o\an\er C\\AQ\(_T\\A.QS \sornes
(odames & proatmbi  Su véserveir v un lbassin ou
\e V»wisoae se —?e-vq SicecYement .

La \ea\nm\o%{e ukilicce Q‘QAQY\e assegy Voten \a
Colricabion e lorioues ‘hant  <hose courante . La
ceussite ' un prajet ed fondbon Qe plusiones Qocteurs.
Guree Vo Qlaliiké  A'une ehude Fhéorique  riqoureue,
une survellance experte om cours  Ses Fravaux Semu-
ve  Un %\a’\k asseniiel . C\\Qo\w’_ &\-qu Ae \a realication
e \\a'uv\'qge. Aot susciter un nbeedt Far\c'\au\'\u‘.
Parmi Xouwes Vec vecemmandations SAwe wous \:cﬁvons
(;.,rmu\e_r, rous  atietens sur les vc(n\-s suiyan®s
Lo fobrication de 'endull Q'elancheiké | \e rapper!
com - ciment | o% \e muricsage Soivent ahre \‘c/LO'e\-

a‘un con\rg\e r§¢6au\—wx .
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Lo resithance Jde \’m\waia cLz,\;u\d 2urteul S
Va?For\' cam -cwment &+ du mu.ri%&a.ae-, 2om
Wilisabion st (onchion  de |'elandwelks .

Un point important & fore rescortiv oct \a ;\“ex\;n
Ses '\or‘\c:\ue-k- Lo pose e ;\c{n\s Ae wnortier
Aat se S{a\.\“e avee Youte \'altenbion wnecestaive .
De mouvais yonbs  entrainedt e plans <le faible
se qui \Ven gouverner \a rumme e \‘wvrqae Pav
=isai\lement .

Cete etude Aot nécessonremant &tre cem?\;.\wie. par
une etude %éo\-ec_\m'\a\ue_ pour s'atsurer Se \a nature du

sa\ awa\r\\ \a c_ar\s}ruc.\\.or\ Au rése.rvo(r.



—— NOMENCLATURE —

P. ?G\B\\\Q‘t\.on A+ awve QAlacver
¢ Yaux Qe croissance £ ":w\rcen*aae 3 acier
D: Qiamdtre Do resecveoir M = moment de (lesion
oo profondur  hobole Ku @ Codrur whilise dans
R . rayon Au  regervoir les calels e Q\ex\an,
h - ?ro?onéwr annee c\b-. Aiametre hwarre
[ e'\:oca‘\sseur Se wmur = eq.‘:acamozn‘r Qes ‘ebriers.
To + Yrodion annulaire A 'une o~ : cenfrawnte
couronne e A hadvesr K. coefficient e pouste
T : brachion anndaire
({s z contramnte Aant \'acier
Q%-, Wiwte ‘dagtiaue = 4,00 M
{"c = resishance du Woton
Vi effert de cisallement
v i contraint @ de cicalemet
b \qnawr S une sechion
A proferdar affichve d'une
sechion  lechie .

ABREVIATIONG
PC A PoMand Cement  Associabion

Becob? Bulehin CAe \Q eo-n\u'\on a' O%c&a\'\s«a\\'on

Ags Tr‘\x :
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ANNEXEGS —

Noi C—a\c.u\ dQs eQQor\‘g AQ \O\ ‘aaro.\ c\es réservo;fs

cireulaires

Extralt  Ae " concrete wmlarmakion | Tanks withoul

Fm\mm“a ” Parllandd  Ceament Association

No2 : Tables servant au dimensionnement les
ements  Tleahis .

No3: Noe de caled Jde poubees .

No L Colen) Aes \enﬂu‘ws e recouvrement

Ne & Colewd & V'ordinateur  des effars Qans
o Qalle  (loBante

N° ¢ Reésulbals ' essais He  labharatare .

Ne 3 E chelle A entrelien

b é_\'o(\\s nor mo\\sés }

—— PLANG —

=z
1O
—

PLAN O TENSEMBLE

N2 2 PLAN  DE POSE  D'ARMATURE

44



ANNEXE A

Coledl  Aes eggor\s de la ?aro\ |

des \-éeer\loirs Q\,\\r\dr'\ C\ua_"a .

Extray Qe N Concrete Qor malion 5
Tanke  without \are.s_\ reacasnr\c:S !
Portland Cement A ssoctation

L5
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" Table |

Table 11
Tension In circular rings Tension in circular rings o )
‘Triangular load Triangular load é\ o
Fixed base, free top Hinged base, free top U\ ¢
T = coel. X wi{R Ib. per ft. - T = coef. X wlIR Ib. per ft, o
m Positive sign indicates tension Positive sign indicates tension e
Lo
m Coefficients at point u: Coefficients at point :
Dt | o0H | 014 02K | 0.3H | 0.4H | 0.5H | 0.6H | 0.74 | 0.8H4 | 0.9 Dt | 000 | 0.1H | 0.2H | 0.3H 0.4H_ 0.5H. | 0.6H. | 0.7H | 0.8/1 | 0.9/.
' 0.4 1 +0.149 | +0:134 | +0.120 | +0.101 | +0.082 +0.066 | +0.049 | +0.029 | +0.014 | +0.004 0.4 +0.474 | +0.440 | +0.395 | +0.352 | +0.308 | +0.264 | +0.215| +0.165 | +0.111 | +0.¢-
0.8 (+0.263 | +0.239 | +0.215| +0.190  +0.160 | +0.130 | +0.096 | +0.063 | +0.034 | +0.010 0.8 +0.423 | +0.402 | +0.381 | +0.358 | +0.330 | +0.297 | +0.249 | +0.202 | +0.145[ +0.0:
1.2]+0.283 +0:27_‘|> +0,254 | +0.234 | +0.209 | +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 | +0.186 | +0.C"
1.8 f0.285 +0.268 | +0.268 | +0.266 | +0.250 | +0.226 | +0.185 | +0.134 | +0.075 | +0.023 1.6 +0.271 | +0.303 | +0.341 | +0.369 | +0.385 | +0.385 | +0.362 | +0.314 | +0.233 | +0.1
20 f9'234 ¢‘0..2\6|- +0,273 | +0,288 | +0.285 | +0.274 | +0.232 | +0.172 | +0,104 | +0.031 2.0 +0.205 | +0.260 | +0.321 | +0,373 [ +0.411 [ +0.434 | +0.419 ¢0./369 +0.280 | +0.1"
301134'_ "¢O,203 +0.267 | +0.322 | +0.357 | +0.362 | +0.330 | +0.262 | +0.157 | +0.052 3.0 | +0.074 | +0.179 | +0.281 | +0.375 }0.449 +0.506 '+0.5|9_ +0.479 | +0.375 | +0.2:
+0.087 | +0.164.| +0.256 | +0.339 | +0.403 | +0.429 | +0.409 | +0.334 | +0.210 | +0.073 4.0 +0.017 | +0.137 | +0.253 | +0.367 | +0.469 [ +0.545 | +0.579 | +0.553 | +0.447 | -0.?
+0.025 [+0.137 |'+0.245 | +0.346 | +0.428 | +0.477 | +0.469 | +0.398 | +0.259 | +0.092 5.0 | -0.008 | +0.114 | +0.235 |-+0.356 | +0.469 | +0.562 [ +0.617 | +0,606 | +0.503 | -0.2:
+0,018|+0.119| +0.234 | +0.344 | +0.441  +0.504 | +0.514 | +0.447  +0.301 | +0.112 6.0 -0.011]+0.103 | +0.223 | +0.343 [ +0.463 | +0.566 | +0.639 [ +0,643 | +0.547 | +0.3.
=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.|+0.661 | +0.697 | +0.621 | « 0.3
Lo . ] - . g . ‘.:'-
-0.011 | +0,098 | +0.208 | +0.323 | +0.437 | +0.542 | +0.608 | +0.589 | +0.440 [ +0.179 1] 10.0 | -0.008 | +0.095 | +0.200  +0.311 | +0.428 | +0.552 | +0.666 | +0.730 | +0.678 | - 0.4
-0.005| +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 | +0.750 +0.720 ) +0.4-
~0.002 | +0.098 | +0.200 | +0.806 | +0.420 | +0.539 | +0.639 | +0.666 | +0.541 | +0.241 14,0 0.000|+0.098 | +0.197 | +0,299 | +0.408 | +0,531 | +0.659 [ +0.761 | +0.752 | +0.5"
0.000 | +0.099 | +0.199 | +0.304 | +0.412 | +0.531 | +0.641 | +0.687 | +0.582 | +0.265 16.0 | +0.002 | +0.100 | +0.1954~40.299 | +0.403 | +0.521 | +0.650 | +0.764 | +0.776 | +0.5
o o s .
b
Table Il Table IV
Tension in circular rings [ Tenslon in circular rings = g
Rectangular load Rectangular load — C |
Fixed base, free top Hinged base, free top H =
i T = coof. X pR Ib. por ft. T = coef. X pR Ib. per ft. K
R _Positive sign indicates tension Positive sign indicates tension a9
mi. ) Coefficients at point H1 - Coaefficients nt'point
Dt} ool | 0.1H | 0.2H | 0.311 | 0.4H | 0.5H | 0.6H | 0.711 | 0.8H | 0.9 Dt | oon.| 01H | 020 |.03H | 04H | 0.5H | 0.6H | 0.7H | 08K | v.01°
0.4 +0.582 | +0.506 | +0.431 | +0.353 | +0.277 | +0.206 | +0.145| +0.092 | +0.046 | +0.013 0.41+1.4741+1.340 +1.195| +1.052 | +0.908 | +0.764 +0.615| +0.465 | +0.311 | +0.17.
0.81+1.0521+0.9211+0.796 | +0.669 | +0.542| +0.415|40.289 | +0.179 | +0.089 | +0.024 0.81+1.423141.302]+1.181]+1.0581+0.930]+0.797 | +0.649 | +0.802 | +0.345 | +0.1+.
1.2]+1.218+1.078 | +0.946 | +0.808 | +0.665 | +0.519 | +0.378 | +0.246 | +0.127 | +0.034 1.2[+1.350 | +1.255| +1.161 | +1.062 | +0.958 | +0.843 | +0.709 | +0.556 | +0.386 | +0.1
1.6 +1.257 | +1.141 | +1.009 +0.881 | +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 | +0.756 [ +0.614 | +0,433 | 0.2,
» 2,0[+1.253|+1.144 | +1,041 [ +0.929 | +0.806 | +0.667 | +0.514 | +0.345 | +0.186 | +0.055 2.0f+1.205|+1,160|+1.121 | +1,073 | +1.011 | +0.934 | +0,819 | +0.669 +0.480 | +C.2-
3.0 [+1.160 | +1.112[ +1.061 [ +0.998 [ +0.912 | +0.796 | +0.646 | +0.459 | +0.258 | +0,081 3.0[+1.074 [ +1.079 | +1.081 [ +1.075 [ +1.049 [ +1.006 [ +0.918 | +0.779 | +0.575 0.2
4.0(1+1.088 | +1.073| +1.057 | +1.029 | +0.977 | +0.887 | +0.746 | +0.553 | +0.322 | +0.105 4.00+1,01714+1.037 | +1.053 [ +1.067 | +1.069 +I.845 .+0.979 | +0.853 | +0.647 | +0.3"
5.0 +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 +1.056 | +1.069 +1.062 | +1.017 | +0.906 | +0.703 | +0.3:
6.0/+1.010 |'+1,024 | +1.038 | +1.045 +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 | . 0.4
8.0 | +0.989 [ +1.005 | +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 | +0.997 [ +0.821 | + 0.4~
10.0 | +0.989 | +0.998 [ +1.010 | +1.023 | +1.039 | +1.040 | +0.996 | +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 | +0.5
12.0(+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 | +0.5/
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 | +0.5"
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 | +10.6":
Table V Table VI
Y, .
Tension In circular rings ' Tension in circular Fings
Shear per ft., V, applied at top J—R = L1 . Moment per ft., M, applied at base
i Fixed base, free top = 1 Hinged base, free top .
T'= coef. X VR/H I|b. per ft. : ’ T = coel. X MR/H? b, per ft. )
Positive sign indicates tension | Positive sign indicates tension N
‘ VAN
<
2 H Coefficients at point® i ‘Coefficients at point®
Dt O.bH 0.4 | 0.21f | 0.3H | 0.4H | 0.5/ | 0.64 | 0.7H | 0.8# | 0.91/ Dt | o.01f | 0.1 | 0.211 | 0.34 | 0.41f | 0.5H | 0.6H | 0.711 | 0.8/ 0.9/
0.44- 1.57|- 1.32|- 1.08|- 0.86 |- 0.65|- 0.47|- 0.31 |- 0.18 - 0.08| - 0.02 0.4[+ 2.70 |+ 2.50 |+ 2.30|+ 2.12|+ 191+ 1.69 |+ 1.41(+ 113+ 0.80 |+ 0.
08 - 3.09|- 2.55|- 2.04|- 1.57 - 1.15|- 0.80 |~ 0.51 - 0.28 |- 0.13 | - 0.03 081+ 202+ 2.06|+ 210+ 2.14|+ 2,10+ 2.02|+ 1:95(+ 1.75|+ 1.39 [+ O.¢
. 1.20- 395|- 317~ 244 |- 1,79(- 1.25| - 0.81 |- 048 (- 0.25| - 0.10 |-- 0.02 1.2+ 1.06|+ 1.42]|+ 1.79|+ 2.03(+ 2.46(+ 2.65|+ 2.80 |+ 2.60 [+ 2.22 |+ 1.
1.6]- 457(- 3.54 |~ 2.60(- 1.80| - 1.17]|- 0.69 |- 0.36 |- 0.16 |~ 0.05 |- 0.01 1.6+ 0.12|+ 0.79]|+ 1.43 |+ 2.04 [+ 2.72(+ 3.25|+ 3.56 | + 3.59 |+ 3.13 |+ 2.t
2.0[- 5.12|- 3.83|- 2.68|- 1.74| - 1.02| - 0.52| - 0.21 |- 0.05|+ 0.01 |+ 0.01 2.0(- 068+ 0.22]+ 1.10|+ 2.02|+ 2.90(+ 3.69|+ 4.30(+ 4.54 |+ 4.08(+ 2.
30]-6.32|- a37]- 270|- 1.43| - 0.58 |- 0.02[+ 0.15[+ 0.19 [+ 013+ 0.0 3.0[- 1.78]- 071+ 0.43|+ 1.60|+ 295[+ 4.29|+ 5.66 |+ 6.58|+ 6.55[+ 4.7
4.0[ = 7.34|- 4.73|- 2.60|- 1.10| - 0.19 |+ 0.26 |+ 0.38 |+ 0.33 [+ 0.19 [+ 0.06 4.0[- 1.87|- 1.00[- 0.08|+ 1.04|+ 2.47 [+ 4.31 [+ 6.34 |+ 8.19|+ 8.82|+ 5.2
5.0) - 8.22]| - 4.99| - 2.45|- 0.79 |+ 0.11 |+ 0.47 |+ 0.50(+ 0.37 [+ 0.20 |+ 0.06 5.0~ 1.54|- 1.03| - 0.42(+ 0.45[+ 1.86 [+ 3.93[+ 6.60 [+ 9.41[+11.03 |+ 9.0
.. 6.0f - 9.02| - 5.17|- 2.27|- 0.50|+ 0.34 |+ 0.59 |+ 0.53|+ 0.35|+ 0.17 |+ 0.01 6.0]- 1.04|- 086|- 0.59|- 0.05(+ 1.21 [+ 3.34 [+ 6.54 [+10.28 | +13.08 | +i1.¢
- Y] 8.0[-10.42]| - 5.36| - 1.85|- 0.02| + 0.63|+ 0.66 |+ 0.46|+ 0.24 |+ 0.09 |+ 0.01 8.0|- 0.24|- 0.53| - 0.73| - 0.67|- 0.02|+ 2.05|+ 5,87 [+11.32|+16.52| +:6.0-
? i .lb.o -11.67| - 5.43| - 1.43|+ 0.36|+ 0.78 |+ 0.62|+ 0.33[+ 0.12|+ 0.02| 0.00 10.0 [+ 0.21 |- 0.23]~ 0.64| - 0.94 |- 0.73|+ 0.82|+ 4.79| +11.63|+19.48 | +20.t
- “112.0[-12.76| - 5.41|- 1.03|+ 0.63|+ 0.83|+ 0.52|+ 0.21 [+ 0.04 |- 0.02 0.00 120+ 0.32]|- 0.05|- 046 - 0.96]| - 1.15[ - 0.18 |+ 3.52|+11.27 | +21.80 +25.Z
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| - I."29 - 087+ 2.23 .710.55 +23.50 | +30.2
16.0( -14.74 | - 5.22|- 0.33|+ 0.96 |+ 0.76 |+ 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+ 3.67 | +24.53|+34.¢-

*When this table is used for momént applied at the top, whilo thetop is hiqged, 0.+
is the bottom of the wall and 1.0/ is the top. Moment applied at an edge is positi-
when it causes outward rotation at that edge.

‘Whoﬁ this table is used for shoar applied at the base, while the top is fixed, 0.04 fs
- - the bottom of the wall and 1.0H is the top. Shear acting inward is positive, outward is
- “negative. '
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Table VI ok Table Vill
Moments in cyllndrlcal wall DO g Moments In cylindrical wall =N E
4| R .
Triangular load L o & Trapezoidal load . = s vl
Fixed base, free top A p ! | Hinged base, free top = l_) =
Mom, = coel. X wH? fL.Ib. per It. B 7 3 Mom. = coef. X (wH? + pH?) fL.Ib, per ft. £ forst;
Positive sign indicates tension in the outside [ L *Positive sign indicates tension in the outside g t[
. . 1 . ‘ A
-3 ’ Coefficients at point )78 Coefficients at point
) oM | 021 | 0.3 0.4H | 0.5H | 0.6H | 0.7H | 0.8 ] 0.9H | 1.0H Dt} o.H | 020 | 0.34 | 0.4H | 0.5H | 0.6H | 0.7H-| 0.85 | 0.0n | 1.0i1
-4 [ +.0005 | +.0014 | +.0021 | +.0007 | -.0042 | -.0150 | -.0302 | -.0529 | -.0816 | -.1205 0.4 | +.0020 | +.0072 | +.0151 | +.0230 [ +.0301 | +.0348 | +.0357 | +.0312 | +.0197| o0 .
.8 +.0011 | +.0037 | +.0063 | +.0080 | +.0070 | +.0023 | -.0068 | -.0224 | -.0465 | -.0795 0.8/ +.0019 | +.0064 | +.0133 | +.0207 | +.0271 | +.0319 | +.0329 | +.0292 [ +.0187| 0~
.2 +.0012 +.0042 | +.0077 [ +.0103 [ +.0112 | +.0090 | +.0022 | -.0108 | ~.0311 | -.0602 1.2(+.0016 [ +.0058 [ +.0111 | +.0177 | +.0237 | +.0280 | +.0296 | +,0263 | +:0171| ©
“8ll+.0011|+.0041|+.0075 [ +.0107 | +.0121 | +.0111 | +.0058 | -.0051 | -.0232 | -.0505 1.6 [ +.0012 | +.0044 | +.0091 | +.0145 | +.0195 | +.0236 | +.0255./-+.0232 | +.0155 | - 0 -
2.0 +.0010 | +.0035 | +.0068 | +.0099 | +.0120 | +.0115 | +.0075  -.0021 | -.0185 | -.0436 2.0/ +.0009 | +.0033 | +.0073 [ +.0114 | +.0158 | +.0199 | +.0219 | +:0205 | +.0145 | 0.
1.0 [ +.0006 [ +.0024 | +.0047 | +.0071 | +.0090 | +.0097 | +.0077 | +.0012 | -.0119 | -.0333 3.0 +.0004 | +.0018 | +.0040 | +.0063 | +.0092 | +.0127 +:0152 +.0183 | 40111
:.0 [ +.0003 | +.0015 [ +.0028 | +.0047 | +.0066 | +.0077 | +.0069 | +.0023 | -.0080 | -.0268 4.0 || +.0001 | +.0007 | +.0016 | +.0033 | +.0057 | +.0083 | +.0109. +.01.18 | +.0092
.0 | +.0002 | +.0009,| +.0016 | +.0029 | +.0046 | +.0059 | +.0059 | +.0028 | ~.0058 | -.0222 5.0 .0000 | +.0001 | +.0006 | +.0016 | +.0034 | +.0057 | +.0080 | +.0094 | +,0078 | - .
0 [ +.0001 | +.0003 | +.0008 | +.0019 | +.0032 | +.0046 | +.0051 | +.0029 | -.0041 | -.0187 6.0( .0000| .0000 |+.0002 | +.0008 | +.0019 | +.0039 | +.0062 | +,0078 | +.0068 |: "
2.0 .0000 | +.0001 | +.0002 [ +.0008 | +.0016 | +.0028 | +.0038 | +.0029 | -.0022 | -.0146 8.0|| .0000| .0000|-.0002( .0000 | +.0007 [ +.0020 | +.0038 | +.0057 | +.0054-( -
0] .0000| .0000 |+.0001 |+.0004 |+.0007 |+.0019 | +.0029 | +.0028 | -.0012 | -.0122 10.0{ .0000 | .0000 | -.0002 | -.0001 | +.0002 | +.0011 | +.0025 | +.0043.| +.0045
.0 .0000 | +.0001 [+.0001 [ +.0002 | +.0003 | +.0013 | +.0023 ['+.0026 | -,0005 | -.0104 12,0} .0000| .0000|-.0001|-.0002| .0000 | +.000% | +.0017 | +.0032 | +.0039
.0l .0000| .0000| .0000| .0000 (+.0001 |+.0008 |+.0019 |+.0023 | -.0001 | -.0090 14.0| .0000| .0000 [ -.0001-.0001 | -.0001 | .0000 | +.0012 | +.0026 | +.0033
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
. A \'4
Moments in cylindrical wall - H n g Moments in cylindrical wall B . L
Rectangular load 5 o Shear per ft., V, applied at top B 3 M A
Fixed base, free top uH = -, Fixed base, free top th —
Mom. = coef: X pH? ft.Ib, per ft. 3 ., Mom. = coef. X VH fL.ib. per ft: | - N
Positive sign indicatea tension in the outside e N Positive sign indicates tension in outside E |
! > 7
¢ <
Cosfficients at point H | Coefficients at point*
0.1H | 0.2H | 0.3H | 0.4H|-0.5H | 0.6H | 0.711 | 0.8/ | 0.911 | 1.0H Dt | 01H l0.2H 0.3 | 0.44 | 0.5H | 0.6H | 0.7H | 0.84 | 0.0H | t.0H
~.4 [ -.0023 | -.0093 | -.0227 | -.0439 | -.0710| -.1018 | -.1455 | ~.2000 | -.2593 | -.3310 0.4 [++0.093 | +0.172 | +0.240 | +0.300 | +0.354 | +0.402 | +0.448 | +0.492 | +0.535 [ +0.578
8] .0000 | -.0006 | -.0025 | -.0083 | -.0185 | -.0362 | -.0594 | -.0917 [ -.1325 | -.1835 0.8 +0.085 [ +0.145 | +0.185 | +0.208 | +0.220 | +0.224 | +0.223  +0.219 | +0.214 | +0.208 |
.2 [ +.0008 | +.0026 | +.0037 | +.0029 | -.0009 | -.0089 | -.0227 | -.0468 [ -.0815 | -.1178 1.2(1+40.082 | +0.132 [ +0.157 | +0.164 [ +0.159 [ +0.145 | +0.127 | +0.106 | +0.084 | +0.062
.61 +.0011 | +.0036 | +.0062 | +.0077 | +.0068 | +.0011 |.-.0093 | -.0267 | -.0529 | -.0876 1.6 (1 +0.079 [ +0.122 | +0.139 | +0.138 | +0.125 [ +0.105 | +0.081 | +0.056 | +0.030 | +0.004
2.0 +.0010 | +.0036 | +.0066 | +.0088 | +.0089 | +.0059 | -.0019 | -.0167 | -.0389 [ -.0719 2.0/ +0.077 [ +0.115 | +0.126 | +0,119 | +0,103 | +0.080 | +0.056 ] +0.031 | +0.006 -0019
<0 [ +.0007 | +.0026 | +.0051 | +.0074 [ +.0091 | +.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 -0024
2.0 || +.0004 | +.0015 | +.0033 | +.0052 | +.0068 | +.0075 | +.0053 | -.0013 | -.0145 [ -.0365 4.0[(+0.068 | +0.088 | +0.081 [ +0.063 | +0.043 | +0.025 { +0.010 | -0.001 | -0.010 | -0.019
.0 [ +.0002 | +.0008 | +.0019 | +.0035 | +.0061 | +.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 +.0001 | +.00041+.0011 | +.0022 | +.0036 | +.0049 | +.0048 | +.0017 ] -.0073 | -.0242 6.0 || +0.062 | +0.070 | +0.056 | +0.036 | +0.018 | +0.006 | ©0.000 | ~0.003 | -0.005 | ~0.006
0| .0000 (+.0001 | +.0003 | +.0008 | +.0018 | +,0031 | +.0038 | +.0024 | -.0040 | -.0184 8.0 +0.057 | +0.058 | +0.041 [ +0.021 | +0.007 | 0.000 | -0.002 [ -0.003 | ~0,002 | -0.001
o] .0000 [-.0001| .0000|+.0002 |+.0009 |+.0021 | +.0030 | +.0026 | ~.0022 | -.0147 10.0(| +0.053 | +0.049 | +0.029 | +0.012 | +0.002 | -0.002 | -0.002 | -0.002 | -0.001 |- 0.000
0l .c000| .0000|-.0001| .0000 |+.0004 |+.0014 |+.0024 | +.0022 | -,0012 | -.0123 12.0 || +0.049 | +0.042 [ +0,022 | +0.007 | 0.000 | -0,002 | -0.002 | ~0.001 | ~0.000 | - 0:000
-0 .0000| .0000| .0000 |:.0000 (+.0002 | +.0010 (+.0018 | +.0021 [ -.0007 | -.0105 14.0 [ +0.046 [ 4+0.036 [ +0.017 | +0.004 | —0.001 | -0.002 | -0.001 | -0.001|-'0.000 |- 0.000
o| .0000| .0000| .0000 |-.0001|+,0001|+.0008 | +.0012 |+.0020 | -.0008 | -.0091 16.0 | +0.044 | +0.031 | +0.012 | +0.001 | -0,002 | -0.002 | -0.001.|. 0.000 |. 0.000 | .0.000
R I~ *When this table is used for shear applied at the baae, wh}le the top Is'fhie‘d 0.0/ Is
. _Tablﬁ Xi the bottom of the wall and 1.0/ is the top. Shear acting inward Ie poantuve outward is
: — negative.
Moments in cylindrical wall ‘ R
Moment per ft., M, applied at base ")
Hinged base, free top wa, x| :
Mom, = coef. X M ft.Ib. per ft, - g
Positive sign indicates tenaion In outalde UM T M\.) TGbIQ X
Coefficients at point® Moments in circular slab without center support
014 | 0.2H | 0.3% | 0.4H | 0.5H | 0.6H | 0.7H | 0.8H | 0.9m | 1.0H Uniform load
Fixed edge nl
-31+0.013140.051 | +0.109 | +0.196 | +0.286 | +0.414 | +0.547 | +0.602 | +0.843 | +1.000 9 - ] g, J
3 [ +0.009 [ +0.040 | +0.090 | +0.164 | +0.253 | +0,375 | +0.503 | +0.659 | +0.824 | +1.000 Mom. = coef. X pR? ft.ib. per ft.
2(+0.006 [ +0.027 [ +0.063 [ +0.125  +0.206 | +0.316 | +0.454 | +0.616 ( +0.802 [ +1.000 Positive sign indicates compression in surface Iouded
5]+0.003 [ +0.011 [ +0.035/ +0.078 | +0.152 | +0.253 [ +0.393 | +0.570 | +0.775 | +1.000 v
7| -0.002 | -0.002 | 40,012 +0.034 | +0,096 +0.193 | +0.340 | +0.519( +0,748 | +1,000 .
51 -0.007 | -0.022 | -0.030 | -0.029 | +0.010 | +0.087 | +0.227 | +0.426 | +0.692 | +1.000 Coefficiants at point
3| -0.008 | -0.026 | -0.044 | -0.051 | -0.034 | +0.023 [ +0.150 | +0.354 | +0.645 | +1.000
o | -0.007 | -0.024 | -0.045 [ -0.061 | -0.057 | ~0.015 | +0.095 | +0.296 | +0.606 | +1.000 0.008 | 0102 | 0.20R | 0.30 | 0.40R | 0.508 | 0.60R | 0.70K" ‘ 0.80R |°°°R | 1.008
| -0.00% [ -0.018 | -0.040 | ~0.058 | -0.065 | -0.037 [ +0.057 | +0.252 | +0.672 | +1.000 Radial moments, AM; .
9| -0.001 | -0.009 | -0.022 | -0.044 | -0.068 [ -0.062 | +0.002 ( +0.178 | +0.515 | +1.000
. | +.075 | +.073 | +.067 | +.057 | +.043 | +.025 | +.003 | 023 | -.053 | - oa7|-|25
y| 0.000| -0.002 | -0.009 | -0.028 | -0.053 | -0.067 [ -0.031 | +0.123 | +0.467 | +1.000
7| 0.000| 0.000|-0.003|-0.016|-0.040 | -0.064 | -0.049 | +0.081 | +0.424 | +1.000 Tangential moments, A;
)| 0.000| 0.000| 0.000 |~0.008 |-0.029 | -0.059 | <0.060 | +0.048 | +0.387 | +1.000 -
3| 0.000| 0.000|+0.002 [-0.003 | -0.021 | -0.051 | -0.066 | +0.025 | +0.354 | +1.000 +.075 | +,074 | +.071

+.066J +.059 | +.550 { +.039 | +.026 | +.011 |--.006 | -.025

Ahen this table is used for moment upp!ied
e bottom of the wail and 1.0H is-the top.
-1 it causes outward rotation at that edge.
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at the top, while the top is hinged, 0.04
Moment applied at an edge is positive




L9 Table XVI b Table XVIil

Stiffness of cylindrical wall
Shear at base of cylindrical wall Near edge hinged, far edge free
wH? Ib. (triangular) k = coe!l. X BO/H
V" = coel, X < pH |b. (rectangutar) .
M/H Ib. (mom. at base 1 . e : 7
/ ( ) ik Coefficient — Coefficient . . :] 3 -\'\1
Positive sign indicates shear acting inward Dt Dt L g
0.4 0.139 5 0.713
Triangular or N 0.8 0.270 6 0.783
e i 1.2 0.345 8 0.903
i | iad base | Toad bage " | rectangular loas, | PR 18 0.3% 10 1.010
hinged base 2.0 0.445 12 1.108
0.4 +0.436 +0.755 +0.245 -1.58 3.0 0.548 14 1.198
0.8 +0.374 +0.552 +0.234 -1.75 4.0 0.635 16 1.281
1.2 +0.339 +0.480 +0.220 -2.00
1.6 +0.317 +0.407 +0.204 -2.28
2.0 +0.299 +0.370 - +0.189 -2.57
3.0 40,262 +0.310 +0.158 -3.18
40 +0.236 +0.271 +0.137 -3.68
5.0 +0.213 +0.243 +0.121 -4.10
6.0 +0.197 +0.222 +0.110 ~4.49
8.0 +0.174 +0.103 +0.096 -5.18
10.0 +0.158 +0.172 +0.087° -5.81
12.0 +0.145 +0.158 ~ 40,079 -6.38
14.0 +0.135 +0.147 +0.073 -6.88
16.0 +0.127 +0.137 - +0.068 -7.36
S ‘Table XIX
Table XVII
Stiffness of circular plates
Load on center support for clrcular slab WIth center support
. - }
pR? (hinged and- fixed) k = coef. X Ei*/R
Load = coef. X { M {moment at edge) g
/D 0.05 . 0.10 0.15 0.20 0.25
¢/D 0.05 0.10 0.15 0.20 0.25 Coef. 0,290 0.309 0.332 0.358 0.387
“inged 1.320 1.387 1.463 1.542 1,625
ixed 0.839, |.-0.919 1.007 1.101 1.200 | Without center support
‘I at edge 8.18 8.68 9.29 9.99 10.81 Coef. = 0.104
. P
Table XX. Supplementary Coefficients for Values of H2/Dt Greater than.16 (Extension of Tables I to XI, XVI and XVIll)* W
TABJ.E ! TABLE 11 . TABLE il TABLE Vv
in
v Coefficlents at point : Coefficients at point Coefficlents at point Coefficionts at point

.75H | 80H | 85H | QOH | 95H | .7sH | .BOH | 85H | .S0H | .95H | .75H | .80H | .85H | S0H | .95H | .78H | .80H | .83H |'.S0H | .88H

"0 || +0.716 | +0.654 | +0.520 | +0.325 | +0.115 | +0.812 | +0.817 | 40.756 | +0.603 | +0.344 | +0.949 | +0.825 | +0.629 | +0.379 | +0.128 | +1.062 | +1.017 | +0.906 | +0.703 | +0.394
'4 || +0.746 | +0.702 | +0.577 | +0.372 | +0.137 | +0.818 | +0.839 | +0.793 | +0.647 | +0.377 | +0.986 | +0.879 | +0.694 | +0.430 | +0.149 | +1.068 | +1.039 | +0.943 | +0,747 | +0.427
12 || +0.782 | +0.768 | +0.683 | +0.459 | +0.182 | +0.814 | +0.861 | +0.847 | +0.721 | +0.436 | +1.028 | +0.953 | +0.788 | +0.519 | +0.189 | +1.084 | +1.061 | +0.997 | +0.821 | +0.488
‘0 || +0.800 | +0.805 | +0.731 | +0.530 | +0.217 | +0.802 | +0.868 | +0.880 | 40.778 | +0.483 | +1.040 | +0.996 | +0.859 | +0.891 | +0.226 | +1,052 | +1.066 | +1.030 | +0.878 | +0.833
18 || +0.791 | +0.828 | «0.785 | +0.693 | +0.254 | +0.791 | +0.864 | +0.900 | +0.820 | +0.527 | +1.043 | +1.022 | +0.911 | +0.652 | +0.262 | +1.041 | +1.064 | +1.080 | +0.920 | +0.877
/6 || +0.763 | +0.838 | +0.824 | +0.636 | +0.285 | +0.781 | +0.859 | +0.911 | +0.852 | +0.583 | +1.040 | +1.035 | +0.949 | +0.705 | +0.294 | +1.021 | +1.059 | +1.061: t0.952 .+0.613

TABLE V TABLE VI TABLE VII Lo TABLE VHI .
H? :
it Coefficlents at point Coefficients at point Coefficients at point Coefficients at point '
.O00H | .05H | .10H 18H | .20H JSH | .80H | .85H | .90H | .95H B0H 8SH | 90H | .98H | 1.00H | .75H | .80H | 85H | S0H | .95H

0| -1644| -998) -490| - 1.59 | + 022 | +15.30 | + 259 | + 369 | + 43.3 | + 353 | +.0015 | +.0014 | +.0005 | -,0018 | -.0063 | +.0008 | +.0014 | +.0020 | +.0024 | +.0020
24 || -18.04 | -10.34 [ - 454 ) - 1,00 | + 0.68 [ +13.20 | + 25.9 | + 40.7 | + 51.8 [ + 45.3 | +.0012 | +.0012 | +.0007 | -.0013 | -.0053 | +.0005 | +.0010 | +.0015 | +.0020 | +.0017
12 | -20.84 | -10.72 | - 3.70 | - 0.04 | + 1.26 | + 8.10 pw 23.2 |9+ 45.9 | + 65.4 | + 63.6 | +.0007 | +.0009 | +.0007 | -.0008 | -.0040 | .0000 | +.0005 | +.0009 | +.0014 | +.0013
10 || 23.34 | <1088 | - 2.88 | + 0.72 | + 1.56 | + 3.28.}%+ 19.2 |'+ 46.5 | + 77.9 | + 83.5 | +.0002 | +.0005 | +.0008 -.0005 | -.0032 | .0000 | +,0003 | +.0006 | +.0011 | +,0011 o
i8 | -25.82 ] -10.82 ] ~'2.06 | + 126 | + 166 | - 0.70 | + 14.1 | + 45,1 | + 872 | +103.0 | .0000 | +.0001 | +.0006 | -.0003 | -,0026 | .0000 | +.0001 | +.0004 | +.0008 | +.0010
6 || -27.54 [ -10.88 [ - 1,36 | + 1.60 | + 1.62 | - 340 | + 9.2 | + 422 | + 94.0| +121.0| .0000 | ,0000 | +.0004 | -.0001 | -0023 | .0000 f- .0000 | +.0003 | +.0007 | +.0008

i TABLE 1X TABLE X TABLE X! " TABLE Xvi * TABLE
o - Xvil
Y Coefficlents at point . Coefficients at point Coefficients at point - Tri. Rect, | T.or R.| Mcm.

80H | 85H | S0H | .95H | 1.00H | .osH | toH | .5H | 200 | 2sH | son | ssH | 9oH | .95H [ 1.004 | Fixed | Fixed | Hinged atEdge |Stifiness

20 | +.0015 ] +.0013 | +.0002 | ~0024 | -.0073 | +0.032 | +0.039 | +0.033 | +0.023 | +0.014 | -0.015 | +0.095 | +0.296 | +0.606 | +1.000 | +0.114 | +0.122 | +0.062 | - 8.20 | 1.430
74 || +.0012 | +,0012 | +.0004 | -.0018 | -.0061 | +0.031 | +0.035 | +0.028 | +0.018 | +0.009 | -0.037 | +0.057 | +0.250 | +0.572 | +1.000 | +0.102 | 40.111- | +0,055 | - 8.94 | 1.566
32 || +.0008 | +.0009 | +.0006 | -.0010 | ~.0046 | +0.028 | +0.029 | +0.020 | +0.011 | +0.004 | -0.062 | +0.002 | +0.178 | +0.515 | +1.000 ] +0.089 | +0.098 | +0.048 [ -10.36 | 1.810
0 | +.0005 | +.0007 | +.0007 | -.0005 | -.0037 | +0.026 | +0.025 | +0.015 | +0.006 [ +0.001 | -0.067 | -0.031 | +0,123 | +0.467 | +1.000 | +0.080 | +0.086 | +0.043 | -11.62 | 2.025
8 ) +.0004 | +.0008 | +.0006 | -.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
8 | +.0002 | +.0004 | +.0005 | -.0001 | -.0026 | +0.023 | +0.018 | +0.008 | +0.002 | 0.000 | -0.059 | -0.060 | +0.048 | +0.387 | +1.000 | +0.067 | +0.074 | +0.038 | -13.78 | 2.400

*For points not shown in the supplamentary tables, ring tansion and moment may be detsrmined approximatsly by sketching curves similar to those in the text

This publication is based on the facts, tests, and authorities stated herein. It is intended for the use of professional personnel competent to. ..x.-
evaluate the significance and limitations of the reported findings and who will accept responsibility 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
accuracy of any of the sources other than work performed or information developed by the Assoclation.

PRINTEDIIN U.S.A, . . ; 1S072.010 -
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ANNEYXE 2

Tables  aervant Au  Simenaiannement
Aeg )Q\éme,n\'s g’\éc\'\.\s.

X



e e

v
G

€| B | A [Pe = 0750, | ma =
15| 0.85 | 0.0241 0.0181
20| 0.85] 0.0321 0.0241
25| 0.85 | 0.0401 0.0301
28| 0.85 | 0.0449 0.0337
30| 0.85 ] 0.0481 0.0361
300 | 35| 0.81) 0.0524 0.0393 0.0047
40 0.77 | 0.0569 0.0427
451 0.73| 0.0607 0.0455
50y 0.69 | 0.0637 0.0478
55| 0.65| 0.0675 0.0506
60| 0.65 | 0.0737 0.0552
65| 0.65|0.0798 0.0598
15(0.85(0.0196 0.0147
20.0.85]| 0.0261 0.0196
25| 0.85]0.0326 0.0244
281 0.85| 0.0365 0.0274
301 0.85| 0.0391 0.0293 U, 00N
350 | 35| 0.81 | 0.0435 0.0326 —0-0029—
| 40| 0.77 | 0.0472 0.0354
451 0.73 | 0.0531 0.0398
50| 0.69 | 0.0558 0.0418
55| 0.65| 0.0548 0.0411
60| 0.65 | 0.0598 0.0449
65 0.65 | 0.0648 0.0486
15| 0.850.0163 0.0122
20 0.85]0.0217 n.0163
25/ 0.85(0.0271 0.0203
28] 0.85(0.0303 0.0228 0,005
30/ 0.85}0.0325 0.0244
466 | 351 0.81 ] 0.0361 0.0271 H-6025-
401 0.770.0393 0.0294
45| 0.73 | 0.0419 0.0314
50| 0.69 | 0.0440 0.0330
55| 0.65 | 0.0456 0.0342
60 | 0.65 | 0.0497 0.0373
651 0.65|0.0539 0.0404
e

Tout€es les contraintes

sont en MPa

\ : . .
e



A t . B
s ; S
pegriasegll Gmertan - - 2y o
; . cl— % ] E '_.- :
fge1.18 &- i K, = MPa Y o ) PSSR B s
. A’ o o Jud .
M, = X,bd? x 107% r R
[ 0 | Lcrrcee | o
, T
"\ Erm i:. - ’ - l - a . I‘
- Z g » u bE] A’m,
) M,kN.n
_° f'c = 25 MPa 4 B = 0.85
| ' . f, =300 T, = 350 £, = 400 e -
i : p [ ] _ u-.
2
P os.020 0.44 0.0017 0.0014 - 0.0013 0.028 : 0.986
| ¢.c3 0.66 0.0025 0.0021 | 0.0019 0.042 ;| +o0.982
i 0.040 0.88 0.0033 0.0029 0.0025 0.056 0.976
0.050 1.09 0.0042 0.0036 0.0031 0.069 0.971
Loa.050 1.30 0.0050 0.0043 0.0038 0.083 0.965
s
i n.070 1.51 0.0058 0.0050 0.0044 0.097 0.959
{0,080 1.72 0.0067 n.0057 0.0050 0.111 . 0,953
©9.0%0 ' 1,92 0.0075 0.0064 0.0056 0.125 0.947
0,100 2.12 0.0083 0.0071 0.0063 0.139 0.941
P0.110 2.31 0.0092 0.0079 0.0069 0.153 0,935
| g.120 2.5: 0.0100 0.0086 0.007S 0.167 0.929
j 0.130 2,70 0.0108 0.0093 0.0081 0.180 0.923
{0,140 2.89 0.0117 0.0100 |.. 0.0088 0.194 0,917
j ©/450 3.08 0.0125 0.0107 0.0094 0.208 0.912
; 0.160 3,26 " 0,0133 0.0114 0.0100° 0.222 0.906
oo 3.44 0.0142 0.0121 0.0106 0.236 0.900
© 0,130 3.62 0.0150 0.0129 0.0113 0.250 0.894
[ 0.19) 3.80 0.0158 0.0.38 0.0119 0.264 0.888
| ©.200 197 0.016 0.0143 .| o0.0128 0.278 0.882
i.210 4.4 0.0175 0.0150 0.0131 0.292 0.876
D0, 4.31 0.0183 | 0.0157 0.0138 0.305 0.870
2239 4.47 0.0192 0.0164 [ 0.0144 0.319 0.864
Pog.na0 4.64 0.0200 0.0171 0.0150 0.333 0.858
Yo0.250 .80 0.0208 0.0179 0.0156 0.347 0.853
| 0.260 4.95 0.0217 0.0186 0.0163 0.361 0,847
. 0.270 5.11 0.0225 0.0193 0.0169 0,375 0.841
©0.230 5.26 0.0233 0.0200 0.0175 0.389 0.835 .
! p.290 5.41 0.0242 0.0207 0.0181 0.403 0.829
[ 0,300 5.56 0.0250 0.0214 0.0188 0.416 0.823
| c.310 5.70 0.0258 0.0221 0.0194 0.430 1 0.817
Yo0,320 5.84 0.0267 0.0229 0.0200 0.444 0.811
£0.330 5,98 0.0275 0.0236 0.458 . 0.805
{0,340 6.12 0.0283 0.0243 0.472 " 0.799
¢ 0,350 6.25 0.0292 0.486 0.794
! 0.360 6.38 0.0300 0.500 0.788
] 10¢ :
| ey 411 3527 3086
Lo —
.o £l 602
Py > €858 T, o5+ 7, .

D\a'.n * f),

)

£
= 0.85 - (0.08)

¢ - 30

H 0.6S<Bl <0.85




ANNEXE R

NOTE DE CALCUL DES PoUTRES

A Colew\ de \a poulre principale
L T L

L | 5,5m
]

o
i
Ag'\;r\ Q' eviter le colal e ({\e'é.\«es \e code propete
pour  une ?cu\'re sur o«?‘:n»ls S(m?\u , une hauteur

\"\ c\& P \'\ = - cr\l \-. es\r \a \:0"“8’2 .
A¢

?cm- un Simengiannement fec@\-\em'\c\v\e om rrenc" \. dans

les  Vimdes ,5< /b &£2,0
A imensiont ?t?z\im'\h_a;\res h = .5_5_00_-_- BUNH mm
Ae ‘

prenons M = 350 wm b = 200 mm .
C\'\aréfec e Aeg\?fn :

Porde Qe F\c\o‘ues e Chrs —c‘men}' AL2,2 N'/\r\r\.Z
‘JO\AS Ae \a \ch\-ro_ A648 N /m

surcharge S Yubilisalion 4000 N [m?

besaen\-e CAQ C\f\ofqe‘,
<J

Le cheminement ey eQGor\s e}t c.em?\exe o cause
Ae \a garme cireulaire | Pcru\" 2tre  coeurtaire Jnew

MS‘\A;rons \e_a. Sur%acu. \‘r'\\au\-q{re-\ caaMNmMe 3‘-&1\':
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2,35 m

La c\'\or%e at de

W = AL ( AGLB 4 AL2,2 x‘Z,'#sB_\. 4.3 (Aooo»tz,l\s)
w= 35 ki

4.4 Flexion

2,5 'N/m
P13l i1 T Vv yyeyv
20,6 kN 5 5 T'Zo,s kN
) cm L
" 1
2
Le woment Ae Aes‘\%n e\,\' MB = w\"
M, = 5 2557 5% s ke 3
?
Pcur Q’C = 25 WMPa Q-\' ga = Loo WP, 5 Q‘omnexe.Z
Qonne f . =0,0035 e} f = 00,0203
mn

Lo ?rch“Amr zWec‘f\Qe A );‘:" biton et

A = 350 _ ( A Ner  + anro\aa%e + .%_ a\bm_m>

Sy an Suppese Aen barres T12  om o

a = 350 _ (40 + 40 .12_ \'Z): A4 v

Le \go.c\wr Ru est

Ky = My 108 _ 29,4 x10°
b 42 200 x 2942

= 4.,@/4,3

L e Pwrce“\'gﬁe <_-_X‘ acier €$\' f - O, OOL&?



S

L’ o\.re. d% crmo\'ures es\'

i = 00,0048 X 200 % 294 = 292,22 mm’
chux Vsarres TAL Ao

As véa\ - 453% X2 = 302 mm2 > 2%2

Vér‘\ci cotion e Ves qcemen\’

Pf enons

\_\ zs?aceme“\ I U O—n\‘re \e_; \oarres \onﬂ\\‘u-

Amo\u ec\' \a\ ?\,w; %raho\e ciea Va\wrs

d, + 9
S = m™mar Q\B & 25
A\: + ’\)33 Aiomehe e \\q3rzaa\'
Mox.\mum
AL +44 = 28
S = wax Ay & 25 =39
Al & 4,33 %20 = 44
= A1 .

dove V'’ e;?acemen\ winimum est S i
\-‘ eSVacemen\' veie\ QS\'

S = 2C0 — 27(1-\0 ‘—44 < AOG ™m

S > Swn .
Verification e Va cksictance
A = BO8 wmed A= B50 407 = BOB wmm
£ = As - B9% . o, 0054

b A 200 x 303

Pour  cale valeur e f \‘awmexc- 2 Aowmne
V\u = 4.,-}2

Le woment  rvésictant ex}

M, = Ku x b2 x410°% = 4,92 x200 xB303°x10"¢

Me= 34,6 kN > 23,4 KNm
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'1..2 CiraaWement

v ‘e?g‘or\ wmoximurm e alsallement se situe o
Q’awux .V = 20,6 kN

| ,QQQCH’\' e cles\%n esY calewld & une Aistance
a Qe \‘a??wl .

Vi =206 (235 - o;os) = 42,2 &N

2,35
\_o. cemt rornte Qe c\sd\\\emev\\' eﬁ\' Ta = _L
@ bd
3 .
Vu = 18,3 %10 = 0)3‘55 MPa

0,85 x 200 x 303

V'a.r'\(;:icq\’ won Ae \a sectbidw .

Lo seahin <de \oeben esb oceeptoble s

o, —V. & 0,67 VI on Vo et \a cawbmink
veprise ar e \='e.\-on . ,

. =0, (. - o, 1 V25" - 0,35 Mm%

V4.Ve = 0,255 _ o, = - 0,435 < o,e3\{

O

La Sczc_\'\.on e.s\‘ Aanc‘_ accev\a\a\e .

Colend Qes  Yriers

. . U‘
Les 2heiers Scm\' necess acas s v, -~ <

25-.: Q,L\'ZSMPQ
2

\Ju = 0 ,355 M?Q
Ue
2

vu <

\_Q;. ’e\'r‘\q,rg ne sovx\ ?as “é_cé.tso(\res



56

2 . Ca\ou\ Ae \a Pou’rre. Secov\c\c{\re

\.a mo'.\’\\o.,ée. Ag c.o.\w\ Qs\' \a mame .

C\'\arﬂe Se de&'\o\h.

La Pou\'re. seecomdaire @t <elicltie Y.sar sSom ?d\\ds o
mery at \a surc,\-\qrae_ a' wlisalion. [Wa \aﬂauwr
L et Qe ‘L = 2250 wmm

d .\MQ"\S;Q“Q ?\',e.\‘\m; “Q.\“u

W=l . _2250 . 444 wm

- ——

A6 4¢

Pre_nons une ?w\-ve cay rée c\e. 200 x200

< ¥
A,b x 2500 x 3,81 x 0,2 x0,2 = A8 N /m

% W o\\al‘g&
J

Omn SuppPase  comme S\Afe\\qfae y une c\'\o\rae
concentree e A2 \Qa c??\'\o\uel aw —entre .
A, xA25 xQ 81 = 2086 N

2,4kN y
R e e e e D A
jz'skNLZSm | [z,s\d\\

i T
My = 2 KNm V =2,5kN

\_q ?I’OFO\'\AWT ¢¥Qec‘\.\le a\ du \321\5\\ C-S\'~
A = 200 -40 -C = A5L wvm

uam% ce cn\w\ NOUY aavons Qu‘a?o'&'e c\eS \aarres

)

T 12. c c
Ky = Mbxto®  2XA07 o 422,
b A2 20D xA54%

Pour celle valeur c\e. ' \Au own ?\'ené ﬁ“;“-:o,oozs
As = £lod = ©,0036 x 200 x 454 = A0% met
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Prevons 2 karrcs TA0 A eu
A

Ag [l = 2 x32,5 o A57 > A0R wmm
\/e’ricicq\-\'on Ae \\'G-S?a\cemen\'

Y bon \DWSOYM’ P ue  mime
et deux avres TAL 3\ ‘ebant

L Yec Facemen\'
\ar eur e 2060 wmm
occe?\q\:\e .

Ve,rgicq\\'on Ae \q cesis) aance |
A =200 - ACG-K = A55 mm

Ag = ASF o
As A5 3 - o0,0054

fr- A4 - 20C W ASS5

\.‘ annexé 2 Ad‘f\“e Ku = 4 ,':lz
& on '
Mr = \’\“x\>é2 X AO-G = 4,12 x 200 % 4‘552)(\0-

My = 2,3 kNm > 2 kNm.
C.isalement

2,4 kN
4,3%N/m
[ T 1V VT T TT
Tz,skN 'F 2,5k N
. 2,28 .
A 7
25N
4,04

'\N z,ghN

c\\‘;\o\nce A Ae V'’ a??u\

\__e crsallement &  une

ast
2)5—4)oh (4,;\25 — O,\S‘SB 3 A’OL»

4,425

\, =

u

Y, = ‘2,3\‘(N
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V 407
v = 2’3 * = 0)05 MPQ

Uu =
dbd ®,85 X 200 x 155

Ve = o,1 \{, = o,25 WP
Verification de \a sechion
Uy -VUe = 0,09 _ 0,88 = _o0,3¢ "P,
0)6_4 m = 3,35 M,
Vu = VUe £ 0,6% m
le sechiom el Qone ac‘_cev\‘q\z\e.
Coalenl Aes Zekciers.

Ve = &35 . 0,425 MPa

2 2

Uu = 0,09 Mfa

Vu < Ve on n'a ‘aas \ae_s:cn'n é‘ é.\‘r?er; .
2
<2 VA0
2 TAL 200 /
: 04 *—7"—
%40 50

e ok
o |

-
-

Poutre Brinc: pale Pau\'re Seacndaure



ANNEXE L

CALCUL DES LONGUEURS DE RECOUVREMENT

\La aene\-\i»n Aer barres eck f{q\\z por cecouvrement | \a
methode de caleul et celle ?ro?o&e’e par \a
norme wobtionale  Au Conoda QAN A 233 WM.H.
L' akidde 6.7.3  donne Vo wmethode e caleul poor
\es Ac“a.‘r;ons A' armature enYrackion. Les Ame\(m
sont c\asd\?\ée& selen \ v portance Ae \o combrainte
et de \a ?ro.o\\'on Ses  hacres Qur se chevau -
chent avy \>c-\n\' considere . AQuand  \a comtrainte
eadenlee  dans \a Jome Sle vecouvvrement ect maing
de 0,5 Q.j et pas ?\.\.\s Ae \la matid e
\sarres wme e ehevau chent 5 o\ors on et Aaums \q
classe A . Le ealeul Aes aciers cireulanres o
ehe (B} pour une  combraite  maximum de ACOWR,
on se situe Aene Aant  \a clawse A

Powr Yes VNarres ?\u; \Te_'\'\\’es =jue N° 35 ) \a
\araueur e scellemed e base osb Qe
0,01\9 A\) Cn / Q,c man s pas ?\v\s ?&’f\\'&
eye ©,085% c\\> QS .

Bans Yous \es  cac ;7 Vo Vemguene  de seallement
ne At pas etee '\r\Qe’_r'\e_ure a 300 wmm.

Porr Qé = KOO MPa  oF (' = ARMPa | an ohbient

)
\e_s \/a\ eunr s cAu ka\g\ea.u %u'\vom\' R

59
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Yoarre ¥

NO

A2

AU

o,00 l\bgb /q;;_::-

20
Al
202

23 ¢

0,058 c\bcj

Ae

232

\onaue;ur e

recouvremeny Q“"")
200

300

300

B850




ANNEXE 5

Calenl & \'ordwnak eur Aes e(ggor\-s
c\dns \C\ c\a\\e ?\a\\c\n\'e.

c1



10
20
Z0
40
S0
&0
70
80
Q0
100
110
120
1320
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
Z00
10
20

tan b

IO

240
I30
I60
I70
80
Q0

8
8
7

6
6

)

4

L]

1

©Z

REM DALLE FLOTTANTE DE RESERVOIR D"EAU

DIM M1(11),M2(11) ,M3(11),M4(11) , MS5(11),M&(11)
REM FROJET DE FIN D° ETUDES. SOULEYMANE NDIONGUE.
REM REF: TABLES FOR THE ANALYSIS OF FLATES, SL.ARS
REM AND DIAFHRAGMS BASED ON THE ELASTIC THEORY.
REM ' RICHARD BARES, FABE S02.

REM DEFINITION DES VARIAEBLES:

REM M1,.MZ, MS=MOMENTS RADIAUX

REM M2,M4,M6=MOMENTS TANGENTIELS

REM Q1=CHARGE UNIFORME NEGATIVE (EN/M. CAR.)
REM QZ=CHARGE UNIFORME FOSITIVE (KEN/M. CAR.)
REM MU=COEFFICIENT DE FOISSON= .18 FOUR LE EETON
REM A=DIAMETRE DE LA DALLE FLOTTANTE - (M)

REM EB=DIAMETRE DU RESERVOIR DE BETON (M)

REM R=COORDOMNEE FOLAIRE DU FOINT CONSIDERE (M); ORIGINE AU CENTRE.

REM RAU=DISTANCE RELATIVE DU FOINT CONSIDERE = R/A
REM BETA=RAFFORT E/A

DATA I.025,2.825,51.25,44.70

READ A,E,Q1,02

A2=A"2: MU=.18: EBETA=E/A: DR=A/10: B2=RETA"Z

REM %XX%% CALCUL DES MOMENTS DANS LA FARTIE CENTRALE (0<R<E)
LERINT" M1 M2 M3 M4 M5 M& "

FOR I=0 TO 10

IF 1=0 THEN R=0 ELSE R=R+DR

RAU=R/A: R2=RAU"2

M2 (1) =Q2%AZ/ 16X (T+MU— (1+3KMU) XR2)

M1 (1)=02KA2/ 16X (Z+MU) % (1-R2)

IF R * B THEN IZZ0

T(1)=Q1KAZKED/ 16X (4= (1-MU) XB2-4% (1+MU) ¥LOG (BETA) — (Z+MU) /BZXR2)
M4 (1)=01%XA2%B2/1&6% (4— (1-MU) XB2-4% (1+MU) XLOG (BETA) ~ (1 +3%kMU) /B2XR2)
GOTO 350

REM %XX%% CALCUL DES MOMENTS DANS LA FARTIE FERIFHERIQUE.
T(I)=01%AZKB2/16% ( (1-MU) XBE2X (1 /R2-1) —4% (1+MU) ¥L0OG (RAU) )

M4 (1) =Q1XATKE2/16% ( (1-MU) X (4—B2% (1/R2+1) ) —4% (1+MU) XLOG (RAU) )

MS (I)==M1(I)+M3I (1)

M&E(I)==M2(TI)+M4(])
LFRINT USING"####. ##"sM1 (1) ,M2(I) ,M3I(I) ,MA(]I) ,ME(]I) ,ME(I)
NEXT 1
END
Moment M owment
radial \Cow\%m\r\ e\
W
Mi M2 M= M4 MS
1.30 81.30 Q2.22 2.22 10.93 10.93

0.48 80,20 Q1.29 91.77 10.81 10.87
g8.04 79,72 88.50 20.42 10.45 10.70
F.98 77.75 B83.8% 88.16 2.86 10.41

8.29 73.00 77.31 85.00 .02 10.01
0.927 71.45 48.92 80.94 7.95 ?.4%9
S2.03 &7.12 38.67 75.97 6.64 8.85
1.46 2,00 46.55 70.11 9. 09 8.10
29.27 S6.10 3F2.57 bEF.3 .30 7.24
5.45 49.41 16.77 S9.66 .28 b. 24

0.00 41,93 0,00 47.28 0, 00 SRS
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