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5 = -ÂOW}C~OO = ..t€>~~~ ~ a"- c'-..o,~r d~ k:tt're-,,> Jcz.
-=f-E,o

~rfM.d rtlt\$ four dQJ rO\i:l'UW d(L. u:srom.oJJ~

S :::: 0260 Q't\lV\. aJ- Ja.,~ ~o r(~S dca.. \'(

cee. ~rll f .ni t ns f!!\l(t.l. ~ \,'Q)J. .da. 'TfiJ f!t'rfl.

j\ ra",,\" rQh\'\o.t~lJ..f..r 9ltt.. .... C.d'M~tL h.\\.\J.. dit':> 0S"1\\-faiY\~e5 ~C' \ ~)\roboJ~

<z-r-J~ ~\,'s.tewc.(l..~ 'M\'A\M~\Q~ rt.'A\-r<L \«.s. t;(Q,'S' j/o..r"Mo..t\.l(~s/o"V\o

'Cl. \ O\f..\ r d«. c\,(),~'\r ~~11J.'~ .J~c;' br(a.~ c:k dia ~ti htZ.. ~5"

Ev.. a#QJ .25"i- 3S +~o+35+(05" ..b.. ..roù (J\4ltl

~<!l\l1 o.~ / P"'- ŒSl\~(<>' pr~~:i c~.i..ir des. brrq.> ch (5' p:t1U

'11J '<zl)a,.c;. S:.~1\+- rll.,t1tas rr ~ rroft owo bof r~5 da.s rt)~ha ~ _

C-ta~,\;lél d<>.-f""ct~\\o'Ô<L) <Z\- oJJS)', F'u '1ulatl ...s resis~~J
'fT\ieJJ:" cYJQ.... \ tl--S bCH".,' d rz 10 f cr,r av frJ,d; .Je} ou ~(I'en

4(.l; +rCifl'/ (;XI 'Irut r df15su.r j~ rs j L (lt r~ c.+{ Oh '
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2 calcul des armatures longitudinales
Llo CAIe.u.\ So:.~o.'T 47lt.\OV\ \'o.r~\c1fL, ~.~~.'$ -r- \o\Oll,,\ Œ-X;'û'L Jet­

r()~ll.r U'r'\t. o-rYl\o..tLl.~ 1(o.\\~~lU~~\L ci~(o.(~~h.trQ. pr"l\cipct\a.. 0tt"­

c~l'a~tv.rQ.ï\~ fi~'"\-:t~oVl tro.~~\(Q..{s.~\Q.. o\l-S 'Surc~Qr~~ ccmCrvArri'Œ-S.

LQ. po~r cQ.~~a.~ J'OCùH 'blt('",.da:
1f: \oW/tz: = 105 %' d)V\ rr~~J 6ft

C1\J,\ C-c~~ ~:rll.t. 10..' IVt\\ hl.. d\). ~'ùU relZ.J-Clütl..·

CeJo.. rW~Q-Ik\- d di (Q.. C':\,'HL V\,O\Q dll.vroVl~ o.SSVoror b~~ 0\ Cl­

l~\,(Q.. A~ C~C>J-\d.,- JC\\A-~ \~ J lr~J~'t'1 ~rca.\A ~\Iusa.~) dol(.S l~

dt f~(:J~:yl'I \0\4.~itud iYlJ~

A:>. = oJ6Tx tbD = ~051e. Cf1\;(y)L pQ\À~ '-"\(CL 1:Y.u.dCL d<l..-1 (\'11.

~ 1J == ).o~'ù x lro/5tl~Z ~ ~30 ~M

& ~rllld ) dQ\1~ ((2, ~tl..U.s- da..s brr(lS k (5""~fP-c.~(l.S. de..3t::D(Yrt'M

_3 c1isposit'lon générole des armatures
1 1 ~ o~Q.. ~_. ep15 +01.1.':> .1Cl..~ x."*

.....rbo.Ha..~ alta rnQA.~ 1'o~ r'~ -~ //1

,

*" -z: ~t ic:>Y\~\~o~ d~ t~ di((l.C.t'\o'rl ~v.'l.. nouS. c-o\'\~rJi(Ol\~

:t.-:= ..eSD(p\Wl fl1, \a.-s a.f'M~+u.(et'!.1(C\""~-n.("SA.\(LC;

e:J ?t.; ~90 ~~ ~u..f lQ..~ C\.t~4l1.N..'So \.OIA~~ ~Ji lt"'Q.\~
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CHAPi T RE III
PONT ARCHE



l CONTRAINTES DE DESIGN
NOIJ.b .d<L\)vY\t:> t'iQ\i~\ fO\).~ ~Q.";::'~t'o\}'-r:>~/l.".:;) dCL pi~tCL":> ~+

d'L!~ ra Y't.our-:. JQ.. hl\~\ \ J<L~ ~Y\t~ da.. ~11.~f.. c\~~~ CUlte. ~

V-V\c!. lo-rûwt" fOU.\Q.\::l\<L J(l,. ~d "S cm~tla.~

LI'" 5o,bot',t a.u. dQ..~s.t.L':. cl\.!. \')\0." cl 'ea.u Jd.Uplll~ ZI'SlV\

llVlt... ~o..u tQu..-r dq",. ~o.rJtL-c.Dlp\. .Aa. 1 CN' c::u,) 'm CI\ t\.-~

u.\'\a... l(aV\\~')L Jh..c.c'-s ~ <:~o. cS\""~'O.'SL'

~ ~~t~""~ da eJ",~t... d co'V\'I.\-dd'r<H ~ra. \~ ~s~~;. ~

"ZIQ.,.., ~ ~e- ~3te.Wtl. Et".

IIANALYSE DE LA FORME
L'v.'tI..fl.. kc; c.oV\h·o.\V\.tuo ~to\(.. {o\l\'l'\ir 0.\\ ~to..F ~l\'MO\V\~

~Ô~ \ ';'1 'ni. ·:H Y'Q.s.\-Q. ","0-\ lA. ~,-\\~~t d c..hoÎ"bÎ r o, \\ ~fL dct.. ~l\t

4w u.+~I;~œ. \(L v.,ù"iw.u.m d'otWlc>.{u.(~ 4U-l ~""~ Q.,~~f~~ dUF'r

da \4J1r' 'po't"to..r·\~'I\' Q~ ~f- da- r"Y\+ _d<t.\I~ rOor c-oV\sJ9\J.<J.\4J

~~~lZ.\\d"Q.f Jca.s 'rl\oMt.IA.t> dt. f(t><iQ)'I, r(d\h ~t- atcq" cJd. éO'rSffUd,o\o1

~Q.~\(1. Cl-\A u.~~\\'~c!l,.\\..~ <ti~lA.dt.w.t"'-~, }a.s ,.<l.s.\o\Jrc..U \oto IL~ d.\~r01'\\'b

(.'~t-~-d\('CL la 'M.CI.\II\ dd<.u.\l'f<l.·

-Ur V'1a.«>c:..oft dQ.. '"~> U3""~:d:ro..t~'V~~ ~l\.l'" r't\t I.M arc.À.« ~a~r

o.>Je.e.. JQ. la. W.a.CCl\\'1\q:f;«..){Q.~ü' biC1M l'o.~~Q.i~ S4U.'~Mt\\.t J 4o.u"'Q~ro..;

~u'afch; ~Q.c:-t~Ho.\q\\'\IV.\..... ~~ fd..~\\.~o.. o,lJJo ~X.'I'èVAC.~ 4u.i t..,\)"'t\t \as

"0.<lMlAlC;». ~~t ro\.lr~o·\ C!0~ O-W'A~ c\.\);~ la ~t'V'l'<L ~ )\oUA

o.wu,> ~~~t.M.r~ Jo~ \a.. ~'o,w ~ol.. t\'lt. \\ ~~t tq..u,t 1rrt. F\
c:;9~~IM~~11Mct\~ ~J!4. L-\lG4.v.J~ta ~t"tl-'IV\~"'.;~ .dcns ~O~ ~(I~x;~)'1

~ "/fl;frL4wt('Q.,U.\- "u.Q.. dL \'Q).t ""a..~(lLl'M'\\ma.'Q... ~'\"It~ l\0I4 1Q.. \Alvr~
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_ ,_~ 1__.1 __ ._1 .. 1 \ \ \ __ \ , - \ ,

;- G -t- 8 :J I() /t '1'

n'Iveau diL le.
~r--~-r~_ VO'Ie.,

t"o}v-ll2..

d;mtlLllll!U olo-fJ (l{]b (~91);<1<jDx130)

c.e~~~<v ~'"' \a.. \Jo~ t ~~ let f'~u.rlL ~ ~ JQ.~c:.N.~ / ~ ~vJ Œ.IA ,u.l1.~t~~"
lZ»t {h,,,,iL 6..~ ceur k, t0.c<orcl~lL5. ....rU. ~\~",VLr d;' ''':--
ct'..~ Cl-\\ rC1,.l~Vl du \o\.\VQOU. dL \~ \Jo;œ. 4u', ....Hl.. F~ ""<N.\. vr<L

flM.tu..t r\y.} L(<i~ue\~Q'f\ du ctlrJ~. L, ~o.<:.~rC>\Q.'t",vL\.{.t-~ ttQ.\'I\1<t~t
CO~?'t(L. dQ.. \0. d~H"c.~\\~ 4u.'~?\"Cv..\}Q..\A.t L<t.c:. ~ù\.l\n~ d ~~Co.\o.o\czr

t!)\). à dfl.~C4.Vl.Jrll.. \Cl. \>::l"u J'U.'AL rl.A..r-o.· .
. ~Ira-

M()I.l.~ YI'o.."'ù~5. ~a.~ ~~i \J\dc.tSSo.t"fYL. da. ~ Ve'iudœ.. dtL \'9lta. t/.::lt'l
é\ui 't('u",-,"o. \<L \<.' vwu d li. \a.~L. cea.h IL"\- r~,1,,)... Fr 1"" "" ,HI-od.\
dl\V\\d~roJi'î't\S Y\.u.w..J -r;9.UfC) ; ".:>ll.u.\Q.'Mw..~ <L.\~Q. ~o.. \\~ ~o..~ 'r- d(o.uw\o\.~

lI\,,\i\l ta",.do.. \0. c~"<"i'h:>.. cD. ~wJ -\.50\'" trocld-o..r- ="">t1L
~û.1t \t2-~ f'tlù~ \0~ ~ \0.. <:.c\'\St t ut.:t Clrl j C '0.A -d _.cilr02.. ~' ~'" ";) ~{~t(.Q..
.ci' a.\h)~t d~o;. F''I\.!> c-Id~ c\a.. ~t~ o..us~ ro: fr("OL~"-~ ~U.fL po~~; k.\<tt.
.J- 9\A; :::.cz.tb'A.\- m~tl cv.\Q.u.~tL""<VA~ Cl. 'ttIQ.'A~~ J \LU.t":. o('o\O"<l"'~~ 'ta.\~Ji~
4Ut1. \o\Oll~ \\O't;' ~rDt~'Nt\s. dn. 'Ma.\tte. "';)DV.... ~C1"Yt"L.cl.Cl.. ta ~'Q.&.l. .1>L
t~ la. {i..f"Yl ,li" '.,J~a_;s \"''''' \..10- d...",,;"IL ~'J':'\.'".,,J uw...

4UA:\{(J(I ) 0.\1..\'; ~w.~~ ~t Q..l\L/ Fda.u...t \0.. (!.C';)lJ.s.rruJ; 01'1.
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La;. ~o.u.\w.r <:hl ~ro..rJ a.t \CL (1..\ \lCLO-U.. dG.. \0... .~ ~ 01\ t Ja! ~I'~
d \~ .ffC'l,.. "lsU.~~tiQ..Url2. daJi a~\oS ~l~\tcS.

rnCALCUL DE LA GEOMETRIE ET OU
CHARGErvlE NT

l , I L ' l '1 1 L \ 1/ Ir ,\
~ fror(,\Q,.rQ..~ 5Q.t;)l\'\CLlrl,\UQ.:l:. ~r ce, c..u...1Q.tl.~ -da..?r~ I<z.. ?(<::1~(b.WlMQ....

J'Q.,d,V\O\.\ttu.r 4\.1..\ ~.l.t do......~ GIA a:V\~axQ.. ~ , G\\~ \!)",.t (ütt' etJcu..\~

, rCN-tf\u.ct~v..H s<z~\\o"S Sltu..\ Q'(t\Q..\kt <l'" ro..\'~OY\ JeL to.. ~"",c{ tr; IL

La:.. t':j0y\~ C4I'"C\a.. 4Ll~ c:2&~ ~ \ IOt~~\ ~a. -AIL I~ t lus G''aV\ck. ro-ttt'tl.

à,. ~~\r~~':.~: d~"n~ iQ.~ \~ {afmu.\<l. ~\b.u..~et. '.

~:= -4 bl. + c
L ~Q.(' b= lo. O\~t1~ au. cu\tr~

'bb t
c -= la.. CO'fo\a.. C\u... C<1 V\.h-lt.

&.- tI~r ~ d fUr Vo..~~~ ~\lt.. ~\ \Q.. r~oVl oa.c. \6l. Ul('Q\Q.. ex». ro'".kA

0.\00 "ll\\'Id = ~- Q,. oJ- ~ J,=: c tz.
R.t y2.,

o-.u\'\i ~y\1.d.. + ~'lo). '2 1
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ARCHE ROTULEE

Problem Na6le: CAYORl

NODE COORDINATE5:
NDDE # XCDDRD. y CDDRD. ZCDDRD.

1 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO
2 2.00000E+03 1.59300E+03 O.OOOOOE+OO
3 4.00000E+03 2.70000E+03 O.OOOOOE+OO
4 6.00000E+03 3.43700E+03 O.OOOOOE+OO
5 8.00000E+03 3.86100E+03 O.OOOOOE+OO
6 1.00000E+04 4.00000E+03 O.OOOOOE+OO
7 1.20000E+04 3.86100E+03 O.OOOOOE+OO
8 1. 40000E +04 3.43700E+03 O.OOOOOE+OO
9 1.60000E+04 2.70000E+03 O.OOOOOE+OO

10 1.80000E+04 1.59300E+03 O.OOOOOE+OO
11 2.00000E+04 O.OOOOOE+OO O.OOOOOE+OO

MATERIAL PRDPERTIE5:
"AT Il AREA E G J IY Il

1 2.62600E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.52000E+12
2 2.51200E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 8.70000E+11
3 2.37900E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 6.50000E+11
4 2.36000E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 6.04000E+11

PRDBLEM GEDMETRY:
ELEMENT # MAT # NODE U NODE 112 NODE 13 NODE 84 AN6LE OF ROLL

1 1 1 ., 0 0 O.OOOOOE+OO...
2 2 2 3 0 0 O.OOOOOE+OO
3 3 3 4 0 0 O.OOOOOE+OO
4 4 4 5 0 0 O.OOOOOE+OO
5 4 5 6 0 0 O.OOOOOE+OO
6 4 6 i 0 0 O.OOOOOE+OO1

7 4 7 8 0 0 O.OOOOOE+OO
8 3 8 9 0 0 O.OOOOOE+OO
9 2 9 10 0 0 O.OOOOOE+OO
10 1 10 11 0 0 O.OOOOOE+OO

ELEMENT LOADS:
ELEMENT 8

1
2
3
4
5
6
7
8
9
10

LDAD
-1.98000E-Ol
-1.61 OOOE-01
-1.47000E-Ol
-1.47000E-Ol
-1.47000E-Ol
-1.47000E-Ol
-1.47000E-Ol
-1.47000E-Ol
-1.61000E-Ol
-1.98000E-01

ANGLE
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol

~WDE RE5TRAINTS:
NODE # X

1 1
11 1

y

1
1

Z
o
o

RX
o
o
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, ELEM # NDDrr--FT
___________~________ ~ L ___ • _______~___ -~ ~- ---~-.-.~------

FY FZ MX MY MZ
1 1 2.15816E+03 3.26537E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 7.81250E-03

2 -2.15816E+03 1.79726E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.87690E+05
2 2 2.15799E+03 1.81680E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1. 87691E+05

3 -2.15799E+03 1.B6354E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.82347E+05
3 3 2.16126E+03 1.43556E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.82346E+05

4 -2.16126E+03 1.69770E +02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.54409E+05
4 4 2. 16323E+03 1.42465E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1. 54410E+05

5 -2.16323E+03 1.58069E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.38460E+05
5 5 2. 16419E+03 1.44298E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.38458E+05

6 -2.16419E+03 1.50411E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.32335E+05
6 6 2. 16419E+03 1.50411E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.32331E+05

7 -2.16419E+03 1.44299E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.38459E+05
7 7 2.16323E+03 1.58070E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.38458E+05

8 -2.16323E+03 1.42464E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.54409E+05
8 8 2. 16126E+03 1.69770E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1. 54407E+05

9 -2.16126E+03 1.43556E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.82345E+05
9 9 2.15799E+03 1.86354E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.82347E+05

10 -2.15799E+03 1.81 680E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.87690E+05
10 10 2. 15815E+03 1. 79725E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.87692E+05

11 -2.15815E+03 3.26537E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.42188E-Ol

NODE DISPLACEMENTS:
NODE 1 X Y Z RX RY RZ
. 1 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1. 35094E-04

2 1.31632E-Ol -3.15836E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.19946E-04
3 1.71088E-Ol -5.68153E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -9.00201E-05
4 1.43982E-Ol -7.44606E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -5.72237E-05
5 7.99870E-02 -8.46137E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -2.73588E-05
6 1.23400E-08 -8.79035E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.10548E-I0
7 -7.99869E-02 -8.46136E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.73591E-05
8 -1. 43982E-01 -7.44605E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 5.72237E-05
9 -1. 71088E-Ol -5.68152E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 9.00200E-05

10 -1. 31632E-Ol -3.15836E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.19946E-04
11 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1. 35094E-04

NODE REACTI DNS:
NODE « X Y Z l'IX MY l'Il

1 1. 48468E+03 1.60000E+03 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO
11 -1.48467E+03 1.60000E+03 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO
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ARCHE ROTULEE

Problem Name: CAYORl

NODE COORDINATES:
NODE # XCOORD. y COORD. ZCOORD.

1 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO
2 2.00000E+03 1.59300E+03 O.OOOOOE+OO
3 4.00000E+03 2.70000E+03 O.OOOOOE+OO
4 6.00000E+03 3.43700E+03 O.OOOOOE+OO
5 B.OOOOOE+03 3.86100E+03 O.OOOOOE+OO
6 1.00000E+04 4.00000E+03 O.OOOOOE+OO
7 1.20000E+04 3.86100E+03 O.OOOOOE+OO
B 1.40000E+04 3.43700E+03 O.OOOOOE+OO
9 1.60000E+04 2.70000E+03 O.OOOOOE+OO

10 1.BOOOOE+04 1.59300E+03 O.OOOOOE+OO
11 2.00000E+04 O.OOOOOE+OO O.OOOOOE+OO

MATERIAL PROPERTIES:
l'lAT D AREA E G J IY Il

1 2.62600E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.52000E+12
2 2.51200E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 8.70000E+ll
3 2.37900E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 6.50000E+ll
4 2.36000E+06 2.24000E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 6.04000E+11

PROBLEI'I GEOMETRY:
ELEMENT # l'lAT # NODE #1 NODE 12 NODE #3 NODE 114 ANGLE OF ROLL

1 1 1 2 0 0 O.OOOOOE+OO
2 2 2 3 0 0 O.OOOOOE+OO
3 3 3 4 0 0 O.OOOOOE+OO
4 4 4 5 0 0 O.OOOOOE+OO
5 4 5 6 0 0 O.OOOOOE+OO
6 4 6 7 0 0 O.OOOOOE+OO
7 4 "7 B 0 0 O.OOOOOE+OO,
B 3 8 9 0 0 O.OOOOOE+OO
9 2 9 10 0 0 O.OOOOOE+OO
10 10 11 0 0 O.OOOOOE+OO

ELEI'IENT LOADS:
ELEMENT #

1
2
3
4
5
6
7
B
9
10

LOAD
-1.98000E-Ol
-1.61000E-Ol
-1.47000E-01
-1.47000E-Ol
-1.47000E-Ol
-9.70000E-02
-9.70000E-02
-9.80000E-02
-1.11000E-Ol
-1.49000E-Ol

ANGLE
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol
9.00000E+Ol

NODE RESTRAItHS:
NODE Il X

1 1
11 1

ELEMENT FORCES:

y

1
1

Z
o
o

RX
o
o
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ELEM # NODE # FX -- --Fr-- FZ MX MY MZ -',
1 1 1.79225E+03 4.33598E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.57813E-Ol .

2 -1.79225E+03 7. 26649E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 4.61434E+05 [
2 2 1.17938E+03 2.26400E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -4.61432E+05 r

3 -1.17938E+03 1.41634E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 5.58319E+05 .',/

. :'.
"7 "7 1.78025E+03 1.30256E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -5.58318E+05~' Î~ J

4 -1.78025E+03 1.83071E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 5.02028E+05 .
~, .

4 4 1.78808E+03 7.45692E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -5.02033E+05
5 -1.78808E+03 2.25965E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 3.47269E+05

5 5 1.80213E+03 2.48911E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -3.47270E+05
6 -1.80213E+03 2.69818E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.01751E+05 .

6 6 1.82213E+03 -1.79352E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.01751E+05
7 -1.82213E+03 2.12403E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.29143E+05 !

7 7 1.83396E+03 4.30571E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.29141E+05 •.
8 -1.83396E+03 1.55255E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -2.43832E+05

S 8 1.83724E+03 1.09813E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.43831E+05
9 -1.83724E+03 9.90711E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -2.32383E+05

9 9 1.83098E+03 1.81112E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.32382E+05
10 -1.83097E+03 7.26253E+Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.08387E+05

10 10 1.81756E+03 2.32817E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1.08386E+05 i
11 -1.81756E+03 1.48098E+02 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.01563E-Ol ,

NODE DISPLACEMENTS:
NODE # X Y Z RX RY RI

1 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1. 99682E-04
2 2.41503E-Ol -4.28249E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.74255E-04
3 3.34550E-Ol -7.45628E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -1.06223E-04
4 3.13913E-Ol -8.95561E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO -2.04628E-05
5 2.38871E-Ol -8.75025E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 5.14431E-05
6 1.60300E-Ol -7.30249E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 9.20072E-05
7 1.04742E-Ol -5.32957E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 9.47921E-05
8 7.12704E-02 -3.48849E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 7.17176E-05
9 4.42270E-02 -2.09709E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 4.22922E-05

10 1.66990E-02 -1.05844E-Ol O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 2.79759E-05
11 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 3.00023E-05

NODE REACTIONS:
NODE # X Y Z MX l'lY l'IZ
. 1 1.13176E+03 1.45578E+03 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO
11 -1.32943E+03 1.24822E+03 O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO O.OOOOOE+OO 1

1·
--.._-- -- 1 1

- ---
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tb~u.{û ~U.l t;,o"ttt (!W\c:w..\)o..i.~ QI.l ~rd ~~ fo~~h,;~d~ .de.. -c'prro~\ ï)\'\ -d(l~

o.C\~ a.t- to{d't\'-' ~Q.~Y'c\'Mf)\ YI. ~ 0'" tO'c.hcz.ra. de.. pniùoH' da~ l\o~ co.~tù.~}

~ ~~Q.ù.i.~~~~,,~ ~~hC1l.~~&~ o~ O't\ Û u.'t\ fQ\\\le(~Q.m~.

:1lC>\L':l. €<1t'tl'Yt':. e'cLk.da. da.. ca..-3'f' de!- ~'I$V\,t Q,~ a.~~Q~ Jo.. ew.Àutt./ CJ5mn'\<z"

.bo..\lt:. QtU Q\.Ltfe.~;d2~ U-\\e. ecu'r"alM- .Q.o~\\J,~ de.- dl.""o..v..~~\\o.'MQ.Io\.'r ~\l(o

c.Jo ~ou..~ ~(Gi.';:R.v..~Q.~'> ia.\ao-J 11a.re.~J"Q,,(!.h\,te. du ~\1'f\t- w:a.~\- d~~c­

all)C CG..~œ~~ dQ. ~u..(~o..~(2. • &~\e. ~') o..'V\~ ~\t~b\Q. ~e,;

~(O~o..Vt\MQ. d'o'Cd\t\o..t'eu.r CïuQ..~~ ~ bltl\\ ~Ju Û)v..~I:N\~Q,Î'I..lr
t.'A~ '" k.t M.\ "-e.r Q)Jec..~QQ.. .dlV't\~ ~~"Q.~Qy\'~ d(!.~ ~\~ Y\oto..'M'nU1.~~ au. wD..1/-

- ~cUY.~\-.

UCONTRAINTES DE DIMEf\JS/ONNE-
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III SOLUTIONS ARC~~ITECTURALES

;r\'\H\a.~eM.t/ nv~ o..u\o~ c..on"z>id~f~ 1.~ ckulL ~-tl'\)~ 'V\.Ù.\lO..1\.~~.
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J'a:luJe. ~\)~~o.if(l. dQ. CQ,~ SF~ o\~ ~el.Ltiol\'l. yk.\l~eQ. ~Q.. Q~ prQW\itl.\-e. Cl.\~ LY\~dClf­

-~ ~OO\'" ptu~w.rs .to..i.~"(\~ ~

- .l FÙ.~fQ.. C2M L t.~t t:nVt1\"~~ ra-r ra.~t't"t au '1 'na.~ltllQ.~ j c~~-à-Jùt.

4uQ. .Q.'~~ CÀ~\.~ Q.V\ œrt1p~':>;v'l'\ t.a.V\d\s 911li. .Da. ~\'tICl.lL~ a.%tr CU\ tm.c.hotlj

CL<i\.Ù 'i\'~\- F ~~~ <U\ ro1~"j\ d~ ai.t~de. b~:~"f\ a~te.~ ct ce~
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- eo c.1C\f~e. Ft"mo."Q.W\~ ft~t ~~ ~"u.("C!~ do\\) ~ ~~Ye... ~.2.. 90.41... d..Q.\ll)

1a ~~u.re. ..es ~V\ r~l~ du f",db h~ ~OU(J du \iO-ta.prJ- ~hu.Ju.ra:~.
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Qv\~t.H\o\~V\.'r d~ ~rob\~~U:. dCl.~\-Q.~\~W~ 'AA..rQ..U..U~'I'.~ Q:+~ nhow':)
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-t.~u 1( ~\m ~Q..\\e.. ci J./o..~.h·'O" du 'JQ.l.\.t ~1.lQ. Q~ ?{QlMit.ce.. ~ V\ fCt\Wl\ .de. "!;"O.. €fHY't'\t. ,

C"ftIoiV'.s d\'w{~ulo.rih~~ toui Ftur~e.r l'~c.ou.ee.N'l\Q.III.~ .. (~u.olt. d./l. ~oY\ k6rlVlCln>

IVCALCUL DU MO~/IENT DE SURCHARGE

llL- Fnt ~~qu~JiOl\ o\Q.\)(o. c;,uf-k\l~ at(e,. Lltl~~i rO\.l~ ~e. rct~t. du. b~tCli.t) cere~dQl\~

~~ tl!rto.\n~c..U't\J\fl·OY\".:./ ltpeùfr~ 'the. <Lrm?rlLY\t~ fO-,dl2S ~\(J.lle .... ; e.1lV",t 'FDU.f9ll.0\
\ 1 1 1
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tOlA.l "~f~fe.J-Q.V\r 1e.. cri ~ite. JCl. b~,Y\IL \-(!.~u.Q..

L; .Je. l'fi~Qu..c~JiOY\ Ju ",O'n\~ .i, ~r~h.o..(~ €fù~ cl.lo. rQ.~e.. t du.

f(~~ll.Y.r ("O-~rortJ '!\IW~ am!)"... fr~ Q.X\ u..t\~<;.a.~~ i~ ~tio1.~"'-t. d~fre.~

Je. ~Q...u.~\ 'n\CJ.,la ~~ de!. ..A...t~4/~~ kJJ.~ rO\J.(' Qo. ~C)I.l.t~) ~th':>'::>~c:.

.tra.l\'" \lQ..t~ Q~~~~ ce, "mo'VY\.u\':t ~)O ~t r-u.

~.Aoo,) /

fSO { ~RJ t
Li J
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F-IG1.-4 , 1.. :eF-(\..:h·~ ho.\A':.~f~lQ.. J~ dna.~!1.S'

~om<!.l'l+dcrul:.-hQ...= -AAM)( --l6ZS/(16l'S-r b 2S) -. 8b.2.1~ K~.(n' J

cg" "'r:A.l.'fF~.,J- 4U~ Q~r;, \)~iCJ,l.Qa~ ~Y\r ~r +61I1\a.~ca. ~Fr ~~ COYIU'(\Q. CQ.~ui du.

vd.h\wQ~ %\a.W\.do.rd Jo.. ~~\.l>C) a.~hmon~ ~ll. toml\~~T dù JQ.~~Cù~ 9w f(01)\u.l­

-n'l\\- uv'. ~O'n\~'t\t de. ~O~/~~. CM.

. 1 == ~o x ::t)'3/~f86l/~ -=- -AO,'551Onn~

j1\'1~ ]e. eœ. de. 't\otce. F~tJo.. 01\ ~QQu"o. do'r\c, à. ~m\~ Q~t;, ~\W.QCL":> ~

..25Z'l'I\o\~~ ~~ ~toMI~ Fur tQ\'Ùtt.cr'n'.~re. d\.l€eÙt~\l.Q. eQ.. ~O"l\~ ~uJ~i:re.

+tk a.l.drf.W\Q.\tt ~~ rua. J&U.~ ~Jre. F~ toüh2.. D.L'M\.~Cl. L~r ~'ntita.~e~Q.ld·

Jif><l~~~Q. rnt:' t~ ~\;;\b\\ ~

VANALVSE DU PROGRAMME DORDINA-
TEU-R

1 présentation du prog romme
Noue;, a.~OYl';:, ceu h1:lYl.dt. c.o'Y\~(ldio'(\"er u.t'I ?Ta~{o.W\Y'M- J'Ot dl f'D hw... 411-i.noU.":o

n \ . ~ 1
dO'Y\t\e...J fo~r u"t.. o-rc.'n" tl2.C-\1.I. fit. +3fi~ 1AQ.1 œ Ylo"MbrQ.. dQ. -tO(O\l\ .... 0. (.()'Y\.e;.\ Q.f"Q..r'

Co'('l\~~e. t(!I\U À tlf.~or~ de.. f"ft1,c.c),Yltro.\V'\\Q. 01 deu. co.t~e.XcLt'''::>\I''IA~c;. des. -k"('tM~

~60-
o



•

utiec~~~. ~ rro~rQmme. e-.:.t ~~c...u.t~ qn FClra.e.~V~ ~ee..u.V\ au.\fCZ. "Iu.\ Y\Oll~

do"'''cz. ~ CQ.r6.ttd.li~.ti"u~':. ~iom~tr·\~u.e..o;, de."J e;,e.à~c"'''::> Je ?OU.\re.":l ~oi.~i~.

tfec..i 6. 6C2.Ct.u.to\1.~ ~c..l~'rci Y\o\(e, 1rD.\)cùL)cd.o.\\..,. ~ mQ.";;,UNt. 00.. 1'2.... C~CJ.&.,.

~ta.\~\-- rl~{\l\g~ ~urtou\- lor~ dtl. ~ '~\lQ.~uQl·on J~ rrofri'if~~ ~'ohfdtri~ue'!:>

°tt~"MaQe..~ cd~';, f0U.t(cz.1;) 4u.i c:~/~\ ~a·\tQ. F~ V';:ba\~-Q.rretJ.r~ JPCau.f dire..

~u/Cltc.e. f'0~o';. ie j'J u)1e '''O'i-rhod/2.. beQu~? ?~~ ,(Q.\~Ol\yuJ~j ~eu~RmCL\'\.r

c.e-'tte dQ((\i.~cz. Jct'tt\a\\J~ d~~ co&tu~~ 9u.À "e. ":;)~~u:d~Q.~t~s .~Uf rlu.~

d'L1SotMllh~~';) )'n.~u.~ ~u.":. ret(lron~ ~ Z- '

2 remClrgues sur le programme

rrt.()U~ 't\Q. 1JO\),,~O'rl~ fa.~ ~\{Q, du ~~~"'>e.Y\t ra. ~?\:)rr u.'l\l2.. U~e.. ll..V1 lV\~OtN\~+ïC\ ll~.l

t'e.1t ~ur9u.o~ -no\U. Y\ou.') 'oo{'f\Q{O~ ~ta.\re... CRThil\e..':> ~o..fC\Ue.."'" 9u.t dQ\~~

rtli\o..\\re. ~ 'Oll..t U~ cho..c.u.n JQ. ~\Q.\l,)t. o..~~JhQ"dQt' ce.9UQ.. l\OlU o-.~'f\\. €f-Î.~.
.{a..f'ry~'C\~ 9u Q. ~ yo-'Ô~ ~~Ù)It':l 0..\.\ ~(~TClw\(l\e.CzI\)'Y\+dc""'~ Q.'lO'f'lvtQKQ.

( a t\ t\e.)Oe..\ "3 - tf - '( )

- de.\ tQ.t'r~ tota.Qu, oY\t .é~~ ~\k\.Q\J.Q.~ ..d~ ~50V\ ~Of ~\~a \ fQ.. à. -240 tt p~

c.oV'tlpr~+Q.~u.. de. ~rattit..~, 9.'s."'l du. code. 1 cee.:.. ci.t.o..u.s.e.. du.. ~\~~ue.Jo..

tf'o.\):.o. l\/~';o~ FS (l.xCll.~ho\'\Y\~Il~\t~V\.t ~O'f\.tU4 <zt qu.e. "otrQ. Co\\t~\-Lon n ~-:.t F~

L~hobÜûQ.~~.~!. ~f"rQ..~ ÙI\<!.~e~\- aLl-:b\ ~ ~t"tCl..':o ?o-r- ~o\te~lL~r.

- ~ a. a..u~~ Co'l\~\JJ~ c!1uQ.'~'> \O{~~ tfO.\Xl\~Cê.Y\.\- d bO, c:k~,

~L~\..'t2.. ~~~~~4'-'Q.. o.~(h ~ t.~,;)Cl1\"(\'\o.t\.cY\ dQ. ~\J.\Q.~ lQ.~ ~CL~tQ.~ JI2.- ~fo..'C.~Y\ ­

Jvo.'\'I.to. 9U-\ \}i)'(\\ ~U(VQ.V\.tf c,la.~~ -lA... ~$~~Q.. C.~'(nCQ.'<M."''t à"'l'C\J\~\Q..

9.5.15 Ju. t.otla..

~ LQ. c.o.Qcu.1t J~ ·Q.~tOth. Q.u c..ct'" \te. .Jet Qo.. 'f'ov..tre. 'nO\.l~ \~~f '("(\(!.,~rQ dQ..
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Je. u-atife., J~fl"~t .Je. Y\oTre.. bou.cle.. de. Cct~t.l.tt du. Y\o"NIbrCl. de. t-orc'r\ 12..~\- .

el.~ ~ l'l."'~o.~re.' (V(\ rro. Q..e. p1'"i<..cmtrcù 1'\t~ ro.~ lli ~e. a.t Qa f ce:c.oY\ ~ ra \nte.

r~Q.~~t.~ J~ a.~\- doM f'0~',bk 9ue.~<L moY'tll2..l'\t rd-::.i...",tC\Y\r ~O\ t i fi ~:x.i QAl.r au

'ri\O'1"(\Q.....\ l.\h\'ft\1l. r~u..\'!:>. c.a.t ce..:::. de.nùe..t;, .Je.l,)fO"'~ a*re. c.o.Qw.~d".::. d. ro.rti'

de.. \.lc..~C2U..r~ rcm.JJ.~":::. coY\\ra.\rex1\Q.,nt c: La. ~Otc.e.. de. prdc..oV\\ro\nte. 0" "~I 9U~

ee... 'l'\O'/'l\brQ,, de.. -krvV\~. j.t ~ra.~lra. o.~o~':> de.co..b~r do..~s c.~ ea~ ~a.. "';:,~J-iQl"l

j.ro..ciQ-r ~JJ\t~o'(\'I\J.~ fUi u.... Q.. ';;,,\rof~ fi'6~e, dQ. tro\~.

VIANALYSE DES RESUTATS DU
PROGRA~·~E 0 ORD~NATEUR

1Véri fic 0 t ion de liéxoct i t ucl e

des données du Pl-ogromme

*" cita.T<G~ COV\.~\a. VI..te.
c::'Q,>"t- Le ~hCl.(~ dQ. ~(o~~

w':::. 2S01</Stlf-bX2.AoD)( 91&' E.-~

= 0,) ~&"\ \<..tJ tm
'* '?1J.(cha.r~
~Ç.di <1.00 k.~ 1WI 't..

=> wl.~ ~OOK9/€1 X 2.1~-= 2J8.~k;J/m

d-12. ~-trQ..

Cl
o
(Il

"'\~. 2:5: Cà.ra.eter
( l'S.):,;qu.e,s ~~'ri\lr~~\l~ J~

P2lJ"h~ Î

"'l(: dol'\l\~Cl.~ 'Ja\f ~uTe .s«

"* ~(<;. (cJl~uC~ 6.. YXH\·ic dQ. ...Q.'orJ-ù\a.Xeu.r ~t a\\'N'){-Il.. 3

~ "().~lLtS eoc..~t..u.L'u ti -~t\.ir jQ. ~ €t:~..qS'

A -::. ~oo + [,.5 ) lC.~ + tOtl)C .e;q.o =- ~&U.5Cl (mm1. 0, le:.

:Jb .... -i \ .Q.-250J(.'6otl.xI~":JI5" ... ~~_l~t;,~) ~ 5%4,i-mY'll '-'.1<-
,\UvSt)

:. _1 ~ ~
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:

-DONNE~S: (UNITES EN KN ET EN MM SAUF TEL QU' INDIOUE)
INERTIE= 2SS73889430POSITION DE L'AXE NEUTRE CYB)= 583.76
MODULES DE FLEXION,SB:::: 43808910.22ST= 118266229.33
AIRE~ 488250 CHARGE CONSTANTE= .884KN/M SURCHARGE= B.B3KN/M
PORTEE= 16420 RES. DU BETON A 28 JOURS= 35MPA ,PROFONDEUR= 800
LARGEURS, SEM. SUP 2250 AME= 270 EPAIS. 5EM.= 100
POSITIONNEMENT

RANGEE 2 3 4 5 6 7 8 9 10
TOTAL P055IBLE 4 4 4 q 4 4 4 4 4 4
SECTION D'ACIER ET DIAM. DES TORONS,AS= 98.7095 DIAM.= 12.7
LIMITE ELASTIQUE= 1862.07MPA
RELEVEMENT DES ACIERS,DISTANCE DU CENTRE= 460
RESISTANCE EN COMPRESSION LORS DE LA MISE EN PREC.= 20MPA
CENTRE DE GRAVITE DES TORONS A L'APPUI", 583.76

-MOMENTS~KN/M)

SOUS POIDS PROPRE= 387.74623
SOUS CHARGE CONSTANTE ET SURCHARGE: 327.38171

- ARRANGEMENT DES TORONS CUNITES EN NE\.l1'ON ET EN MPA)
fORCE INITALE MAXIMALE PAR TORON= 131300.791
POURCENTAGE DES PERTES= 18.145
PRECONTRAINTE REQUISE= 16342 PRECONTRAINTE PROPOSEE= 16.390
NOMBRE TOTAL DE TORONS= 9

-EFfORTS AU CENTRE DE LA POUTRECUNITES EN MPA)
CENTRE DE GRAVITE DES ACIERS CYS) 65.617

FTSIG1= .659,
FBSIG1:=: 6.727

rTSIG2= 3.79
FBSIG2:=: -2.901

NOTE:EFFORTS EXTREMES PERMIS SUIVANT LA NORME ACNOR-56:
FTSIGICM!N)= -1.118 FTSIG2CMAX)= 14
FBSIGICMAX)= 12 FBSIG2CMIN)= -2.958

EFFORTS AU POINT DE RELEVEMENT, I.E A 7750DE L'APPUI
FTSIGIR= .649 FTSIG2R= 3.771
F8SIGIR= 6.755 FBSIG2R= -2.85

-EFFORTS A L'APPUICYSA= 583.76 MM)
FTSIGIA= 2.1784 F8SIGIA= 2.178Q

MOMENT ULTIME CUNITE DE C ET l' EN NEWTON,DE FSU ET
0= 734.3833 FaU: 1835.4388 C= 6693750
MT VLT. REQUIS= 1287.2303 MT. ULT.RESI5TANT=
SECTION D'ACIER ADDITIONNEL:=: 83.0261

MT EN MrA,)
T= 1630577.2500

1 1 7 7 .21 1 4

~ -- -. ,-." .~
"

A LONG TERME:=: 37.608
A LONG TERME~ -46.1481

A LONG TERME= 2.89

-CAMBRURE5
DEFLEXION DE LA POUTRE, INSTANT.:=: 19.8988
DEFLEX. DUE A LA PRECONT. INSTANT.: -24 1035
DEFLEX. SOUS CHARGE MORTE, INSTANT.:=: 1.156
DEFLEXION SOUS 5URCHARGE= 11.545
DEFLEXION A LA RELACHE= -4.205
DEFLEXION A L'ERECTION,I.E DEUX MOIS APRES FABRICATION=
D~FLEXION AP~ES L'APPLICATION DE LA CHARGE MORTE= -9.083. ·1

DtFLEXION FINALE CSANS 5URCHARGE)= -0.699
.DE'fi:E-X l D'N' ''tb-tALE = ~. 2.'8T6

-10.238
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des contraintes
phases
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= jb - J'!-iB x: 5'&"j/fb - b5)~H' -= 5(8) 14::' (mm..

aQ.vt';,. ~B ::O)~5 x IbJ~~'8:= 1'5/58 ~t'a..

0.1..95 F _ FÂOI~"S xe.

A sT

_ - .e.)b.!2.J M fo.
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-1...\ 'lll. b6 E. b
)

- ~ISS M.~

~ cc"(\-\ro\Y\~4. dua. o..u \?oi.J~ f(O?(e...

elT = Jlo'n\Q.~t <;;,ou<;. \"Oi,.J~ ~O'f~;:.J.L -=
~,.

~2.:rJf4be:.~!4~}IE:b :.~ \lB=)L =
~f>

.* d Qo. ~J~t.be...) Y\.ou..':. o..\lO"V\.~ Qo.. "bo'l't\me... c,\Q. (.Q.":> dco.U)t

1f- p-e.~~e.':> ck... ~~t.CfV\1 ra.i Y\Te.

~~ r(l.t\e-~ 'iIN","JQ;<:~fity\~~ ,Q~ ~o'Y\c.\\OYl ~g, Q~ ?~e'c.01\trC\·Ir\tÇ. i'(\\tt'a.t{

ol~(ce"k%e.- d~~t~es ~~a dQ. ~ Jg)\4S~
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* c:.~Y\\-I"~,,,\e.":::> ";:)ou~ clnGV"~e~ e.oV\'!:>~o..Yl.te..~ ~ o;.u..f"e..'na.T't@~

)r{.CV'f.eMt :>o\).~ c:..\ta.rezr- ~o"Y\S6'1\~ a.k ~\..I.tcJ,.,o.t~ = Jl =.~'t)~8f.1 I<:.~. TIl
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2 LPF:INT
10 DATA 1000,100~75~2100~250~250

20 READ HT~HA~HB~SU~AH~AB

30 LPRINT : LPRINT : LPRINT
40 LPF:INT "HT= "; HT;" HA= "; HA;" HB= ": HB
50 LF'PINT "SU= "; SU;" AH= "; AH; il AB=- "; AB
60 LPRINT : LPRINT
70 Al=HT*AB
80 A2=HB*(SU-AHl/2
90 A3=HA*(SU-AHl
100 A4=(HA+HB) *(AH-AB)
110 A5=(AH-AB) *(HT-HA-HB)/2
120 A=Al+A2+A3+A4+A5
130 Yl=HT/2
140 Y2=HT-HA-HB/3
rso Y3=HT-HA/2
160 Y4=HT-(HA+HB)/2
170 Y5=(HT-HA-HB) *2/3
180 Sl=Al*Yl : S2=A2*Y2
190 S4=A4*Y4 : S5=A5*Y5
200 YB=(S(+S2+S3+S4+SSl!A

, 210 YT=HT-YB
~ 220 Dl= (Yl-YB) "-"2*Al

230 D2=(Y2-YB)A2*A2
240 D3=(Y3-YB)A2*A3
250 D4=(Y4-YB)A2*A4
260 D5=(Y5-YB)A2*A5
270 Il=AB*HTA3/12
280 I2=(SU-AH)*HBA3!36
290 13=(SU-AH)*HAA3/12

300 I4=(AH-AB)*(HA+HB)A3!12
310 I5=(AH-AB)*(HT-HA-HB)A3!36
320 IT=Dl+D2+D3+D4+D5+Il+I2+I3+I4+I5
330 SB=IT/YB
:340 ST=IT!YT
350 LPRINT "MOMENT D'INERTIE= ";IT;" YB= ";YB

....... 360 LPRINT "AIRE= ";A;" SB= ";SB;" ST= ";ST
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