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CHARGES ET SURCHARGES
CHARGES PERMANENTES

% Plancher terraste - (Corpw crewy) l

———

‘5,:90.’:*?/”!

p-@nw[lm.fcrrame_ {daﬁa Fﬂ;kgﬂ) @ < 20 Cu
q‘_ = 4‘95? k‘?/"f'

Y
< ﬂcroicf‘c_

g/bat«.l;iéwu“' 12 Cus
h ouifewn, 5 5 Cua
Ln\.\r ?M doo T - %—'—‘ A6 s Fs.l‘\)-«.)..

- 4 ¥ (Ppah,c;w.v- 05&’,&- (el ffzm., )

L. Gll‘l"ciﬂ- e %t—a.nik'o e S 55 Laf'\n"

- MovFle Hc fodc rs o - so -

enduk de cimewl o N S fijew _ . Bo —

.  soble o s e e =S s

I Sath. en bekoa e e —~ 20Cua - Som J‘-g | v
- cw&@z‘:m?% ______ B En o o I

| G1 = Tos Kg/)o
‘})ﬂaucLu OI;J[’{!& (torpa -tewn)

G| = k70 kg /m*.
Terrasse acce s5i bla

ram o I 7 S -

o orbed Jdepofe. - - = — = - - — — - Soky/m*
v Caduwk deClment - — o - Ay § s ow T —
. Sable e --.-'3_,___---'35'__,
. elanche poubhcoackea - - - -4 - — — - [ =y
. jeor-me- de pert -~ — - et S R T T
.homm"lf\z‘wh___q.ﬂsc‘“_-_#- 6o _
. fal-c.u-o\-Pm e Sl = SEER
Hovadi talidls o - el o~ ~in 266 -

. ewdik enplitre __ .- 4 - 5
R

3= 733&-;/,,:.

() Fro&aﬁiou l&uram de avavidlons (5em) . .. . 225 k3/mt }'/,

(2) elanchect’ m@mck@& - . dem __ - -6KGim® //\//W\//
(3) orme e pent- . _ _ .lotw _ - - 200kglm* .

{j} toéa:tvﬂ.fm?&‘-c. e e = — IS Cm _ . 5:13— ////////
[5) Pere. e p ewr = B e e R

€) Hovrds fofbe - - - - {M-H'}) - - - - 265 J";kv

[ 7) tudik en P«Eo'.ire, _____ ‘.4)5'% _____ ;5,}? [os*

-..*T‘vt-t' "l&-\.



SURCHARGES D'EXPLOITATIONS

-@ﬂqmc&cr{errasm non acce s5ible _ . .S .- dookg /m*
.f&ucﬂuéz'_-fc_ S e B e e iy iR o D E Ok L
. ESCq.-é’z'cr = e non Gne e e e e S = z,’maxr;/m*
'&uJe-Carpp_ Iy e — 1 S?} = dookg/m*

lcfn;aé des G(’OL:SOM eat }u_P m:L, f’u/@l‘au’znewé* Aua L /Q‘a.m.f;ir.._ a'xa:ma\«_, ob 7 k? /mt

fel:ubﬁ!f-‘f&ﬂc, .
¥ Mursexleriears
- briguen (ewrer 15 Cw 2/0 kg |m®
- Laob oo e
S ' Levatd  |o léo ﬁ;’/m"
. tnduids ater l;,u.‘l" et exclerienre bs 4‘0’ [y -

_ P ovdololel 39s kg /mrt
Myrs nleriears

briguea Lewarn 40 i 1o kg | m
tndint e'nr-!é‘;h_.. /5

pocdetolel /5547 /n+



7

CALCUL DES ELEMENTS
ACROTERE

Nati't levrrasse est non acce ssible. | /R,crotcrc. Sera Soumise. a son P ods
7-.:.1 est ”'nc.fof"Ce_ Verl/icale e& a U.nc_ arc.-_ Aar—?aaiaﬁ-_ die auyenl | &done

L'acrole re sera cafleule w}ffa X/orn Co‘f)'l;ﬂp_§¢¢— o(m ufedf encastre auw ngeate du fﬁucﬁu.
1 = 7/4';' Jrs
-]

on. Calre bt a Une 5&:1/@;, f"daé'mﬂ-h&ui'c. . loo riz em?
« L e//aré normaeafe

Nz = X012 X250040565 = 65*3_ oy
2 Mommé ald :L-fszgré. ﬂ_ar-,émt;é" ioni———
Pre
/ M- 7L . 7/;_055- /0.74 J'gm ., loo -
. Lextentrici e’ . b ,
e, -M_Ll7¢ _ 651> *oé - 2. & Jdanc zﬁccﬁok_ Gd;ﬂm‘-ﬂ"fémuf C'omf'f}nca
N T sf6s T &« -2

CGaracteriatigues ole laseddon -
E‘\L - 137, 7.:['3/4.-_.—‘ 5 ?;_: 2300 k;/r__v =k Cm

Meoment /45/5{'5 Jendua -

{a: ditance wbe Jaaciors tendugy el L contra Acg-:rz-.ssm»)
Q. = 6 2{ 5 Cw |

w65 X§ =320 '
Moment re Sislant du i . -
T ]
Me- L T0 b.aft-2)A a:2% . 0423,
2 3 4#".;+G‘~

Me = J-A8377 xloo 19423 (1- %423 ) §%= /53295, 7 4g. em..

Ma < My (J n'a apad oeg aGers Comfn;wcj}

Calcul des acier = tendus -

Re cadcd Abi‘affawb en f@»uon_ C,-_,:mf..&, fuu on Le Cor-ragzrn
M- a -Mae _‘.'i.l_LiZ.a__.. g a0/l

i bh* Z.S’ao ¥ looX P> Kax 320
£ = ¢49fsi
R = - 320 = 9,06 Cm len ‘{th:‘an, Aimple)

@ ER. 7800.69¥51 ¥
h\.ip-ec.ﬂbn. Composee . ‘
A = 4,{"../_{_—: ﬂ.ag-{é‘r - 4. /9'3 emt
T Z oo
Seclion mimmale Jarmalures -
A= 269 bh Ct . <77 C.c.BRA &£F art
Gen.
con Jormement a ba Condibion de .mw_{ agilitz- do bebn a.f:./orm,.Jp-a, 5 TE8/me& =2,53Cmt
on mettra €§a.&menf des armatvres Tg d¢ Je semn Vang ver sl .

Vers'.;f.'ca_ifdm a lc_‘Harﬂ Lran chané

40, = Tf.g'_‘",. - 3905 /074

& < o leaar matures ne feront Souminer & oucunte

-fa rée e Tracii g .




c,:oa.nfc'ééz:. e ﬁs.siurat.'wm
wp - ..ﬂ... - ‘.?.'...3-;_3. -x .53 <o o/ duration Non s'f.c.bﬁl’a.?_u.' -
{ &{ friee ';{ q
01-.2.41/4’_‘_26: = 246,/ 240558 . 3!664&';/.-_-
* F

a:f > /??"'-'"‘ ’r'l.

Ta

— f;{ * Taz 2 800 kg /e Veri fies

CALCUL DES ENCOR BELLEMENTS

Debordement appece :
) : J/bab;d/ieurudq. Lq_ -ulnf&.  locm
. doar gewr 4 06 e
Ch&rau derchrﬁeA :
P.-P. o.ixz«;oo-_zi;ofra/n'-
Suhahgram h2zrvioo - 120 kg/m*

‘i, - 370 ";/m 2z

en Confiderant Une tranche o '4 pLale &rfcu.r gn axra: g :370 A8/ €
fvorfe_ o Lextremils die & Lo nmgo:mc.h'c___ (brigque Creuwse 145 Cim )
T . 2/0x/43 L 2734g .
schema <laligue—

Y= N
j 1. cc il 5

Moo 9L' , 71l 4 g S 4.00

:3?1.%1 # 73k 1 . “551’(;3’.
iz f!,;f = 45’3#&
calcol Sag armalores -
Mes8 7. I5 xé5f00- - 0033 & h=tbs
0z 6 4° 2g00rdooxg* £ 09/67

A M. _45fco . 2,z3cm’ on prendra F T/lo
Tzfh 2YVoorqW672Y §

Vers A,{:'Cq'. trone

. ConA.r?f/éxz_.Ie.aaa. fr«.g,‘&l’.’s 5

..-61{ AT ){f 1.. doo ¥¥rash if_ﬂ_ !_a":/:sgc,ml VeriLins
Az 9‘5%_;:-—/{} : rPrash vob. [ 1) e

2Foo0
. Conlranlz
4z 62¥cnt O A L2%ke_ Tp5. 4 4 k243

B‘F’ loo Xy 2 - 0.572%

G_ﬂ.:...._)‘!--_' _éiig-o—--; jdé#;gk’/c_.‘- < T,
Aeh 6239557273



. fissuration
&

op < A s f2E L 00k
‘5;’ oo

33/0 hgles Ca

2 % 30 !r? fe*

6= 2 4x 13793

G, . 42655 2237

§- -

2 8aokﬁ/c_t VM-‘—FC‘.‘-

.armatures lrancypersalea

o = T=e .

- 458 :ofés’d.msé*;.t.(r/r;-ic_-'
&3 leo ¥ 7
e T+ .

b58_ 45800 oo ALuarmalureg fanfut;‘allu ne Aont pan necrlares
7 ~
N.B aon d.c‘a/érq. i‘é/ﬂéﬂ’c }ﬂcr‘ru'(faofg /‘DM Dalle Cowerletre

Dalle au vert pour lentrel posterievre (Niv +2,49)

C(& ed}- encad bhee Aur gnfou'f'rc_ cﬁu&ngg b-D

Aéﬂm e - lotm o biue (a.r(?m 4.5 2
<:hnr‘a¢q rguanigwéva‘Cmﬁacgmeeﬁj
- PP ©.1X2500 - 250 Ag/m?*
W e

dookt2 .
/larc.= e o Lacrst

120 Kg/m*
\ : 5 el i
ere_ PP &?ue;_ a Liextoemite :

= 152 kg -
Meo-934" Fs€. 370kgjml | Fur50kg
i Z
O ey i ) O O G L .
= 3?0__.[_’(iif + ISaxdaes : L7, 2,?-_,,, 4.5 . [,‘,
< e 7 s
= 98,5 370rl15+'50 = 575.5 kg . /o0
calevt des armalires ,
en Colbbt'o{errau/ﬁ L. banole d’ 4 mét_,_, de Lrﬁgu.r ef ale.faMc,w\, lota,
piiB T . 85X 4720 - o 0348 s k. 474
Ta bA* 2§e0.-lc0-3*
A.. M

E£: 0,999
: br2e. . 2,02 cwmt.
Tath 2g00-999%7

on.frcn.drn. YT/0 /mel. 2 6:28 vl

'Verf'.f /catlon
. Condtein ol non lfrnugr'&'é',-

A > £393emt rcn-fa; .
. Colramts

A=G2¥er —y Oy = Gz¥

= 7, f;lﬁ;f —t
lnoxy
o Ta o a.]sré_.-‘- L calcul —fact frc.c.,-lemmwt .
. {Lﬂéuf;tudu, vers Cens
, armaturey “hans yer sades :
T+ 5755 fp1720C
3 7

_s7iJT {15 7,
‘E‘_:;: - Teor7 nht = -

<

pas dor malur ew ‘tamau'iidgu.




o« Catbl aebarobment @456«.','

v /é’m Calle e’ Camme 4sr poleder. Mpusnid & My /-g;waq_ Corsores | dond Kramerd
el L romant Senladlomend ol & -&/daazé _5.}4:.‘.—4 a ta ZE e /%/Wfﬁa‘/mf
b 2 & _Mon prcl propre et LSt Fanchand e & actl poz_a bl

Caretlyiiliues : e d oy om ; b 426m Me = VTThp.m

C N 45

Yoo _ /2 _ ; Y ebvrent c Swee
F__;;;__es,éyw :::-_‘___ z_o/dech:./v o

Nz 770 ﬁ—é? .

UG = 73 Fhg v

' S -os
on ya.oné G 1w e ol :L
e TO. Chatfor (Abnﬁm&&) 431 S o S b “:‘:
4z
M = mmve . 4580 4P L2104 kg e .
VAT %, 1 . 15049496 - 20227
iy 2 2 fvo. /00 /0.5 %
N2 L5 e ded oo 193
R ﬂ-?foa-/a&‘-/q,j?" -
fo- Ga - 2033 Tahes La e fonetes e ef M 5ta 2
i?g-___ / ﬂ—&%& /
on atslit 4 - 632 S wae . 0./
a/fn,. ;F A= g cué_i = d,/éif?ii.{i_l': 1,5/(2/::*-
720 Zeop
Aeelicy pinemate. en Codidrantd La comprestion Al
’ZM' = —-——426— =4 3:, % A
) FToon “‘7";;
g - 4, 4
Gy 2 @l g i e o
o= ba—zc " 4.12-242
&, A é..p.. 2’65’ - 4-# 2/6 = 415_'
3 mﬁ/& T—zzap =

Ay = 225 24¢ rb.oé + 45 + 770 _ o, /pcCamrr
feoo &g

on 40«47/62.#.1, by Tro Fed 4-/5557, L OR weitie ?%wm—t ol 7o oy e Mesra
Langver datke e B 5 s



-

1
CALCUL DE L'ESCALIER

Nolhe escadier cibcorslitve - paw doun paitlasics aclafatentes appy e checane
S Wi e Fou'?"r' es ekt W‘LFQ.&:PJ‘ eiler mediaire monde’ es port. a.fm /oal"ﬂaﬁbm.é'
& -ﬂa)b-ouf?‘.-_ faqﬂdre_.i,

’ﬂe Ane Cowyert o e prea o nagonnere fwl‘crazde’mwcf
L iewr ement s et < tne-dalle . e Couverfure  en SessSua .

_Itpem,uvt reSistant 2 Cafculer est Con.slifize’ A une fou??—e_,_ (_Pa,i Lﬂa,ssc,) aff’ae.n
Af.m_fa-lwmﬁ a sy enlrenidees et SVuwne poufr, encasted (pabien Arlermediaiic )

Lestarches awdenua Se ladalle 'interpienl pas oot Lo calewd de tesitance ;
etles peront Considerecs Comme tine Aurchar

ot CLrec ?udc Cb:-;/-,a

e J—Vruf or memend reparié. bdur fo paillaide .
« Dimmensionnement . L i r
- ﬁnd?éxrcx{c.émrc}.b . ,4,: /7cm
- \ewLJe,w\_ & T DO Cwma
1

= = 0‘.16?‘ T C,MO(.:.O,Y?

= apm =le @npuklﬁa.am,-,
€ e £
=0 = 20
On_fran,clrn_ € 2 /5 Cm .

Scheénre Stalecoe.

= 270 A 1 7o .
E'éta!:- o SC{i&fﬂa. Aﬁsi,"iuc_

C}Larﬁes et Aur char:gu V. 24 de/oropi-:c_,éé,;_ ﬁan} atale. c«f/ﬂour Ar deminarchement .
Paillasic

oids propre. . 25002 | 2500XU5 | L3 kg fmr
£ frp Cos o e. 57 7
marches : 22:70_@ = 2"‘.5_‘:_‘?*_;_’_7 177 AQ [ *
z
Reyelement (_Carr'daalc + morler) Aos lrg ln*

Magonner e qrg kg Im*

Supckﬂmﬁgﬂ AL (sib fg.Cm/a}z 9'-2(‘}001""“7) = Cao"‘g/ﬂlﬁ

fow\, *f”"-aic.-faragwr e -{p.‘pu{&udg_. on anrae : 9= 2237 ff'y/m'é’



12

Le C&&z«;fﬂa‘m 7’@«.1: Commre. ',(Jm;r f(«he_),bﬂrfz—f,_. Arotz e fanrg.umr 2. 70/m
W

2 237 frg/w-e_f

= g ' 1 12 B0 P B
Mt,_‘,?;_’ n}_\uuzrtn 1 1

2.70m -
Mo = 22373275 203 Fg.in 4 f
b

Va: Vg - ?éf s 5«1_3_&:{_2:_2: 3vZo k.

enlenant Compl ole fa temi _encastirement oucy ajpiia Onoara
mamﬂﬂ-’é u‘[_,'i?‘ﬂ(rﬂ-‘e, 2 M, = o, J-r Tlg = Q?S‘ZD‘S?: 1732/5&'3‘“"

Moment a fappid . Moz 0.3M, - 03 x203F - Gllibkg-m
Fertcillage de lo Paillosde -

en Conididerant Awe dechon  re d&nﬁ,&ﬂab’u—-
en oppligont bmdthode &G charen

&Lf‘.r-a.nre::, s
TPLIBM__ . y5.173230 .,0549 ¥
= bRy 29 Wleriin 2
k=367 . 4.00
E = 7 9'7?-3 '

fr>F _Ja . 208 _y pas d aluek s Comfara'me’:a .

=]

A- M . 73230 -5 27 Cut gxz.zzﬂ‘fvfﬁta T/2 = 0¥ Cimt
Ga th =~ Zfeo o423 43”7

5 E" .
o.‘_fﬂﬂ k‘Gé,j’

j\?‘_- 15 ;6”4‘?._ _ 5/0/94 —

Z2Yoo )‘r‘é’:ﬁ,ﬂ&‘- c=9 3338'
A :zé;”&waz,g’g i, T T oy on Fr'e,n,eir a 97/12 2 QoY s
v0. 4 83%9- 13
Verf-fqu._L’:'mz <

o Coxlraink.
Az A67Cm® > = loo A . dooxd0Y - o 69F __, k=264

bk loo x13 -~ £:0p7793
o, =M . 77323 o = /6’7/,&"?/«:—-! < ?A..
AEh ‘3_03_3 F7¥s./3
Te = 64 < T Ver'frec

. Conshilig e C{Lflomlrrﬂﬁ"-&;fi: = . .
i Az b3 N | 0 69rdoot3XEY - 4,26 Verfi

o liﬁt :_',Lg_ : Ten. ¢ 200

A (dsé){ < 4_&_3!23_4'_’.-3 - 13,3 e_® ﬁ’eh%-..,’.
- Cen: 4 4220

ACrler 5 tr’a.n/! utrAaun,
Conlreml de coaedlemenl Mo -

Les ar ieures hana persowy

Co: Toew . 302c . 491 < 4/ST, = 6674g/ev nepont pan necasaires .
b3 fop X1,375



13

veridicaton. & fc!f’g;—[’ Lranehant

T+M _ 3020 _ EUéw " ! ~ Vey Qu Ny ‘0, -
- 3o 2o S < v darmndlur s Trmferliele weow deCaffur

CALCUL DU PALIER

Le Pa -ﬂ{er- Aera ConSiodere encodbic’ Aur la Poub‘:. fJﬂ- -e‘-&f'c__ G efdere
celode en COn{dia&ranﬁ Lime bande. de faraeu,r din et<de -t’ozchue.wr 4,7 m C’/za*(cé ,qujforﬂ'-

Chatged Lla*u]ﬂormemmﬁ rc’oqﬂ@j ;
J ;
- pp. oI5 X2500 = 375 /ig/m>

-~ A’ﬁa‘ﬂl/" 4§ —
. Sc _ 4 8o -

6ok g ot

d -
]Pof'c?f.. -/C?Ca-gé-d-cgi e-;f/- riteéb @ f,fmt(e‘m.d&,’ et 45416/3 e qu DLun Lrancle
F = 285 X2, §% + 03X04 X200 K177 - f3?7-4’g

.sckcmﬂiab.?aw_ .

Fz 1347k

g Ybokglanl g .

17 =171
T Y 5
’ I-

1,7 e
' f oo
et

Moment & dencastement
My -9t il o-960 X477 1391447 = ~BEITEG M
1 2

T 7€+F - 96017 » 1397 = 237943 .
calco € du moment resulint du bélon-
My = + E-; b"((l‘-%)ji
=L 377 1009423 (1-9.423] /3% = 404 Ln
4 B

Moy > Me —4 DesaCiers Cam/nrr‘mo::o ;onn.ffa,a necedawes |

Ko tE M . 154367700 , o il —% K=122.4
oa b A Zfooxleoyid® £ - 0 xlL3

A M o BETFOO _ AL L Cm™
T EA 2Joo0 -3 §663°13

on prendlra oles T8 Tneo Les

on prendrc Y774 = 12, 5t em®
e = /6 Cm

Cormmmre ai-matzires <de r%pa_r-'&,ﬁd' M -

v #rz’ﬁra.l/l &ns
.Conjl‘a'u-fz 2
Az 712,81Cm™ —p Cop = 128! _ 0, 9¢7 4 k=206
{ rooits ¢=-:;3’534
Yoz M __ = 36770 o 5 2(;//,-;/.:_; e G
AEh. 12,59 F63414713
AP - 17 &/ - W
G‘b = %a_&_ :_22}66 = 428 & Gh /er;fu_c.-

.condition depest %Fa,ﬁf'-&&’ : =
T . Zeo «x3, 8 5 i e A
4 > bﬂ_}; E'":_‘L/z&!) - Zeoyr3xgs _ELF‘;_; (}{_3‘2)7 7 96 Cu Ver ]l-’u..-..p




14

. .fui.du raleorn.

‘-':Df = A - 123 - 0 03 apec & 14y mon
5{ oo ¥l

U:‘-_- 2;4 Awfé% - 4066/@;/;«- . -
le = 1265x/796 = 2336 kg/ler v:.{ = G « 2 @oo Aglex Vav'f&.u_' s &

. ACigFA tam (e Soae

Gowimer . 2979 . 2,42 <450, . 6,67 4g/
b3 leoa 375 Lea ar malurec “hans per Saun ne lont
T M - 2797 367700 4 % pas REQANGY o
3 /4375

Pan darmatures fanoyrsala o dencasthement

CALCUL DES PQUIRES 1-1& 2-2

Ce-ﬁofuf des prntias Crees Ié’wl- hang mellre fm Cju:ram deed é-éz ;fmc‘amar;;-_,
Vuve ENpPLAN Dupalca .

Pouvlre 4-4

PodTLs 2.2
PouTrez-2

POUTRE 11
cha.a—au regenant acedt. Podlre.
P-F 0.3 xclx2500 :-.'Boo/{’p?/m‘
4122 k;/wﬁ -
g: 4422 k;/@*’@

N a Conrebie ",
rl

1422 kg [ue

klllf VJ/}II)LA
: 3.60 , I
Mo= 7% . 422%34"°_ 230k Ag.in Sp==
¥y 7 1—3‘:}—‘
7. 7€ . /422x3.( _ Zs60 re .
2 2 }
Mé = D/ ESMO = @ gs y?—%€>4 uz/fﬂkl?""
Na = 0.2 Mo = 0,2 x2304 = 45‘/#‘;’—1&
}f_grr'ﬂ.n'”&‘gg_ : :
entr apade
peotsyflee _o,0302 kR aus
2Veox30y36" Z:942¢y
k=% pat <lacars Cowrporsinen .
A 21900 - 2,35 Gt ) 2T7/4 ~ 20T Gl
2Yo0 ¥, 3207136
< af
ar'QG.hbgM: . 15 )‘ngao = g/ao‘{é oy /2T .
25% y3loy3s * £ =996



15

A. 4b61p0 s o b7y o 2 TVo « WETEmY
2700 .0,9635.36

Ver (Yication s

. CO"LL I-G.:lﬂ-&-

centrages : 4= 36fc .
Sp = oo A . 208 | 155 .y k=7ss
f 9?,{_ ~ Bo¥36 = &:2970g
‘ra..:: M = 28 e o - Zogéfr'é?fr__‘ <Lﬁ-;a_
AEA 3.03-997¢ 3£
Ty = % s risbs 4. = n < =/ Veh'}f’;‘eé..
& toppul
h; = 457 = 0‘146 — k‘- ZZQ
To -3 £:9937¢7
T = /oo - Y33 ﬁ‘;/a_\ 2
Lr7497F7-36
U"b = -E:A%% . < TTb f/cf’/'f»ifi.c X
. ?T-Ecc}lc,
Ak ib)"\.._:éj}’?)o 236 . = My vers fele
Tes b200

. fF¢eSvuration

a‘){ - _é“ - gtﬂg
’3_f 3oxY
6,226 x¥21 = 1970 kg/cr

E;_ :4,2(.\3(/??" - 23‘36"’ le_» 01’5\\& -Tai -'-:S-m = zgﬁgkg;‘:—”
on. l"c.lfdoé Lo calead e & peilin A'&f‘ma'ﬁtnﬂ Gpec. G, = 234l ka e »

/% tsx2/¥900 . o357 kb2
21396 X30r36 ™ Z- 0,919¢
A Zlfj'ao

5 2,76 cuc® 0;1_#-#&7/’?“”&. 27/ - '?»o?cmt
-2386 19, 8/96 r3c

o,0!3

LArmatu res Lh.{mr&c
T+§. - 2560 - (/oo

3L 5
<Adherenc. =
I %560 _ NgfhGlen & 27 Ag /e versfue
P33 2/5.4 '

«brpatiures trans per seda -

Trar = 25 60 A'a? .
-.CDfl.tf'ﬂ-;aW&.. rﬂdgﬂgmfm !

T = T o 2B w LoHre 3,1'32;—‘20,3(;/1_3- Ver:'/u.'e
b3 AoriLy
. Contram b aolmisddle ey armatyces trans wetrSe lea

-ﬁ:é z/boo fpf/c_...‘ Uﬂ/ﬁmd'fa. des adreacno ¥ = der
.eCarlemen € adnishle

Z,_ /é,-_o,z., . = -7/3 Caay
. ,_c“;/;,asg_b) L B Can
T




16

- E Spacement deacadres -

£ 41‘.:}5‘-26 _Ir344 ylboo ~ /9, £¥ Cuee
T—ew ) 2560
on tho)bfé%'q_ £-i19Cu <ot _,é 72 CourA Jdes Cadrﬂﬁeral/l:u&l_/& T dlf&ﬁ“d .
PQUIRE 2-2

gec&o}p reazfam[?u&}rc__ 3orlo cus ){:Sém
desbived & qupporter

PP = 3oo kg/me
Mac}oﬁf?f_rzi_ 22 kéqv/d

Foree. dde als ppite 44 2560 kg
SC}LMQSéﬁq«_n_

/4224_5/“’ 1‘560}‘1?
/ /[
{J;;:!/!/’fﬂf

4 7t
' ﬂfcz:—?_{i??d’é’ — -y

. L220078 4 256oK17 | ghog, §hg . na
Z
T= 1858 212707 22560 « 48774 kg .

o errai fea,g:,_
v

Vi B ot ¥e - 0,883 4‘=2£,?
zrﬂa'3b'3(° E = Q‘?ypfi
=i pas dacirs CompPrimeeo
A - M - L22c. OR_PT‘&P,JPA 3T26 = _3.&2 Cmd |
Afoo, o F06.3( Qe BT 1o ole MOfb‘ﬁ-ﬂ,c_ .
v en',ﬁ'c-a Lo s
bR " 3orag E=9FP677
Gar= M = zl?]ﬂ'&g‘/c..t < -G_'q_
3462195677 x3¢
T; - ~§~:"‘ = s s }ﬂtr /=3 d_d'fa V";fi&aﬁ-
oFlesuralion
7€ "_'mé-—: ...._._.g‘&z - 0034
| 'Sf 30X¥
G, = 24 260 5 = 3364 /g/c__; _ . :
T, - 4266 ¥7573 = 2002 /f'f/@~ Vay - Vas 2?0.0/";/-:._5- ﬁ'e-r;}{iu'

- Armalures wierieuten : . '
' Tl - 49776 - 64abTo Lo  Jes ar matures ne Aeront Aovmiiey
5 - 640670

B 0 QB e %0!"8«- de hcﬁm
Adbererce Jasng
T Tk %990 Pl hgler = F er it
7 TS Py 4 / -

Armalurey trand er Jawn,

s Coplramb ﬁngcmfr'&ar- ‘ _ /
Z-T " $999:4  _ 5.7 < Ty = (b0 E%") Tz kgl ver e

Tmey = 4@7?;5#? )

6-3 " mpriliy i




17
. ﬁe = {Gooﬁ’;/c__" on preadre (4.’0?6‘&4“ fetien 0F)=2, 0/t

eearlement admiodibb .
L. inax lf,. : 7 Cu

Ey- 26m -
dpalement ey Cadrey -
o - Zio/ X35 oo - 20, 3Cu
49774

on_qof-cﬂe,#a t-20Cu .

CALCULDE LA POUTRE PALIERE

seclin ?'camu.‘r/;w_; Borbo cm® A-36cm
Mﬂrfw
PP ) 3c0 /fp?/n-é
Keaction celuclon (677,77 #g
o pobie /ed, p
7 = 30¥2,6 £z /mer .

2,
307 724
| ESt il (RS S0, N R /P N N N ) R
¥ ]
- 22 = =
¥ L
- 30¥2,6x434° . 4393y rg m

Yy
Mé - 09s I}y :6740,/24'f-61‘_.
Mq. z 5‘2/7‘?:6?7;76#?-49
T= :fz_rf= SSYP6TAg .

Moment reseolint dec beton
Yo = £ TL b Au(d-)

= L. 1377 X0 X360 423 (1- 2428) = 973C. m
. Ferrad -Pfa‘qc_ .

}\7_- }ﬁ¥¢7¢qu - a/a 6'5'4'_._._9 A= 3214
Zfo0 X30 436 ™ E€:0F945
;ﬁm o' oCrgho Camfr‘:'mt‘so .
A- 474472 = 5,26 cu® on prendra 3T /6 = 6,03 cmt
' L70020,fNS a3 b _
a Voppus
“fr e 15 X9987C | 0,0037 __y K=V
2foo¥3ox36 " E£=99%79
4. 98774 = dpbscr ) RTIO = AT .
2500 x4, 9479436
3 Vgrz'jﬁzarééxza
. Conlramé oo 28,9
v=fv=24£; -'g%’%é x 0SSV — £ _oyPyd
Ua - 474912 :24’534';!/4:._'- 2 G2

603x09806Y36



18
o T} =

= -.;?;: V2 < —':_\"b )’cr;"f'-:--'
L '}T-{E\dc‘_ : 4 ﬁ L .
A< $30h 43430038 . 47 ent  Lppf
fen ~ k200 2 e 6“74‘0
Fiasuralion :

GJ:A :@— 2
f /6f 3917'0}06.

0,=2,4x7250 = 300 0 b /et

J;_ :{rgtgf;l’f?k =2239g lfﬂ'/u -i;-f :ﬁ;ﬂ?ookglc__g

e Armaturey J;a]?cr;'eu. rey

T+ - 5547, 67 39Y76 . 2379< 406, . EsTokyg
é ?,h) ]
v Aalhetence
I . SH4YEY = fﬁfé’f/r;/L,L CZ - 77 Ayl
2P UM, Ty

Ar matures tranSuetr o des

e = 55475,6V4g
«Cort Lraind Z‘éf%jem‘ékﬂ. .

Z:T . S5uRdy
é Doxdig

Yz — /9 Jeix

6_,5__ ) J ¥ = 12 A’? LR

T < ‘:E; F”-/'jfz“_“_

Tag = Voo hg/cs  on prindra (dcacke o dedoei g )- 2,0/cs

/feazr-s-lamemé AJWM 2

: = &5, P7 /‘?’;/c_l-
P, ; N )
&1 :(ﬁzf—_:;;g Jﬂ; - (4!.} -

% = maxg

dpatement olen Cachea :
t . Zo/xtboo ¥3,)

Mé:n 7: 2 can
£,_, T Cm

r9/ 25 Cen
i £ 63
afL"frewlL& t: /7 cue . donk b 42 coun et pitie’ & Q0w o !’aﬂu:_,
wWon - Qs 247 4202, , x2S

C’qt%ai ‘=='{¢ -ez;baa‘frc_ /’Ja. !c;;f'c.. 3 -é éof/};ﬂ/?_
l}c.f.{_of de Tor<ion e aw pa-&lu. cy@.‘df‘mo%’ enpork a-fa«ar_ //:M}Jo.ﬁt‘u
c..f:ﬂ:(- 7 = 35774’;. . -

:é—g - #4353 A’W&mﬂma/m(m/é A’:é,ﬁ‘%

Z:“ A iTe

i

_453x3677 006
at 4 ) 30" P/
Comme bz = 433 <35 Len resulle -

L‘;Jc__ ‘-A-} oo a%&x C‘;""-
= L S

AT 7’/‘;/(_.'-

—

3b Ta
o Bo+bw X 46,27
DSy o Z Foe

- 9,64. /53



19

« Conme -&Aecf&ém o belsn Bz=30Xlo = 1200 em” ppmo apmd D i

- Leg armalures trandper safey
roduwe /un - W 48 2 f200x9.64. 63 47, f7c

Apec. ui.%ca.a!r'ﬂ C!‘L¢8 [.ONS cwt ) .
de po Lime dbm Cadre apour vabkur ’

.5 @54-36.)2'2 = 62Cw3
_6_4.?,_ - J7 36 cuc

[’M/&acemmé des cacdres
/t,r7 T

apec <les Cadres en ?lo (0. 7Fca®/

jsra-&mc_ oS Llewr Coobe - 7;717(26*54),12 = J672a 5
J'mpaa.ue,nx‘.. deg Caclrssa  + %iTz _ 93 £ cun
mhr7 "
(.C.: g ecu

o'fwz_c_ Orn & p/wé/'a, Jed Caolres enn Fro Quec.

- Ldarmatars jmf:éta(hf.l—é,
= C(é 4’8 :,91 64/631/200:‘{7:I7W’ —_ 67_/6 t./-zrpécmz -

V)
/.4
CALCULDE LA DALLE DE COUVERTURE DE LESCALIER
Saiaﬂur.— ‘Sﬂsft-é;ucc_
1’ «: 0567
= Codet o 0,7
r e s dothe
@
~
1. N
y.y
. 27 L7 3
cé.cu-?u ef 5u.rv:/£.u-‘;u .
. pfe  25c0x0l :zY?,éi‘y/-vk
77
v lancheile  _ _ . _ . G ey
. nolalion €o __
= Por:,b-.fu_,u.&- z

" s.w-dw-gg, 41 = o 2
9 = (.75,61'5/»:"

Vve !&f‘éﬂ.dg ladatl
4:3.30
b
N
]
_{5:136' - oW >y
4 330 S olatte /bar?.’c. dant bos ey dens .

M,;:&f&a
My o ol M




20

J’dfi‘éd ft"aésfﬁ/pa;lzﬂwmupé duc.c. BALY on deduwil Lot palowts £ p/'/:f’ u./mdf-a'q_ ol p
foz wo s S [ls 9562

My = 007624754 v2.35° L /97,45 Ag.m
My » 0562 ./F145 = /05,35 hgom

L%’w&‘l’f—aﬂd&ﬂé
Mmffcu. 'alﬁ ‘% : 7;-r % = 475;& - S.Sffzk?
H,,A 27334235
um&ma;&. T = Lad ;M___ :4F
* 31‘1 .3 X35 kg
F'arra.:‘lhge_
9_{, s IZ45 > . oaSbew —x $TI2 /m€ = 5,65
T %%75. §.2 foo i
Aa = fgﬁ 3s - o, 68 Cm* __» sTE/nl -2,5/3em" .
2975 .63.-270p
Verificalions
& . Conlraint
AT e —b i e . o Tob —» £929:8
& ¥76S - 472 4-;;/.:_.1» < Ga
F.65r%377%.2Y00
U: - %-_‘- < E"‘; /crr'j{u'f.l

- Condition. denorn fragilil s

A=063bA T - 069xc0rsf r58 - 0 76emt ,4.,,-/;-“:
ben 4200 2
Folethe
A< b3bh _ L3ywory - §19c
Fen 4200

. ACrers tran sversaun

Ei'.): Tnas - 53,2 _ _go75 < 45 ¥y5, V=64, 67/5"7/:_-. Ver+Yree”
53 /oox 7 Lesd armatlvres trandyer Sales ﬂcamffumwsrm

CALCUL DE LA DALLE NIV +442

e est e porte & fou [povire A lb.5)
charges et Sur charges -
. Pp 0472500 :2504k3/m"

.¢ﬁm‘.fe.»6’ ———— = g 6 =
e volabion. . - - - . 60 =
- pore Vepewr - — — - - 2 -
fﬂf‘d{c thﬂ&& i iy ey
QU rc!uu—gu 2o =
= 63% I‘a Il £.
/.W'Ce tocaldel Sic & Yacroles e ¥=t65Kg/mel .

ovr Le calcul o Contederera Anc./apa?}e_ e Loolm Je [dfcfemr etdehauwTewr locm encadhee’
a Z ne de i %mf}o



21

Sdfﬁz‘z sfa.ﬁﬁiwz_u \ Giir T e
y , ol ﬂ‘,}l = f65 Ag
57 i {5 i LT
’
7 e

Mc‘—f_}_ﬂ. F.({:_;zakar-n s
z

T= 94, ¥ =/2504g

F}rru’dlcyg
A - Fem Mhod e <le P. C/Lﬂmﬂ.

Mo E M T XTloo < o lecb —v
Tabh® 2foc-foo.p*

A4 - M - (202 & &
Taf4  2F00.49V733-F

A=2b,é5
£=95734
— 6.MCmt —u CET 72/ meé = 6. 77Cm* on prenra caaﬁnmé
) e, T 8 Poen éryﬁarf:‘ﬁda. o Ler20 L .

Verificalions
’ -C-'Méfcf.né: ‘k ;
A= b.77cwr* p = 0.5 —y k=23
Fcwr , S ‘ygyy
Gae M __ . 22loe 25504 T

Ak 6774367y ¥
V}: £ _%::- o 2550 /o < ‘G"; l’e/‘z}lthé

23.¢
-F(ssvuralon
wp 677 o7 (0-/2]
bYrroo
0; = 2905 fr'y-é_-" "

i

T, = 2784 hgles Top: Ve = 2.8p04g e

e ACier s ffazzSt-'er sauv X
yersrFa

- Tow . 1250 - L 7F <S5 G,
63  rory

Len armatures ﬁauwﬂdu nedont
par nzledjaires

e« Armature 'mfw'eurm
d T+ - 125022 <o

: 7
POUTRE 4(A —B)
SC&M& Stﬁ-f-f?u&r_

«
. 8
2,70 , /_7 2 o § —
>—30 3

Cénrfm revenanl a cetle povire. .

- PP B 3124 /2500 =~ 3bshg/me

oY 7
e ACFrolere 765 kg /»nt .
* J-/‘é_ 20,¢ ﬂ‘&’/}mﬂ.
f =5 30/«;/A£
/ssokgn'ut
é}ll[l | T o lll}sal]!"‘[
T = 4524-3 ) A% 2.70 L3470

7':5 = 1’90&4-‘? .




o

TGN o

» Mé = /764{' . T -
M’ﬂ = 765-, 5*{”’

Ferralllage
i m‘éfnpa.-' -
M2 15 Yyl e - 2,48 /63 rF = 205
2J00 y 30r36" £ = 09773
A = /760 o - = o}.fs em?Y . 2772 = 2,26unt
2Pooxr36rod9773
a {appul ,
s IS X TES TS :o/a/ag___ya‘:zgé
2Qo0s36r30 €:09541
A-7265F7s . o, Bewt Olt_fl’fnd'rn 27s2 - 2,26Cmt
2BooxtIréi 13 v 270 ole maa“&fq_.
Ver, 4y catons
.contramb
‘4—’: /00_‘4__- -—i—«———zz ad o,zoq fr:gj
b4 36130 £ =9926%
Tq - 76535- 5 lo/6 - < Ta
2,26r%9657 36
r;:= “Fh.% < 20 £, ""'"7(‘3-4' \

i e%su ralion

I-IJ_F': 2/2'6 = 3,4!63
3osy

G 24é Vz,v./o‘ ¥ <2584 Thplet &7;; O ZS‘Yg/rJ Lo
/2

o Fefacl Az calea € apec Te = 25¥5 kgl
M. vor4 —_, 4. 995
E: ¢,952z.

4 - 76575 = Oup Y e of’L_f‘l’"tluPﬁ_a 27Tz .
2¥00- %4522 -3¢
. AJAGMCG-
/9o s SHewa”
S 2l e =« < T resrs
rng S & .

. A rmalures f—b./c'r;'tu.rc__;

T - %00 - ZESIS <o Les armaliren pe Aeromn & f@d,&oum-uu
3 e

E:l oirCirna__ f:}f‘&_ de rf’ao'f;o’;;__
« drmatures (ramiverasoafes

Trttar = /goolf'g

C;: T = _{.g_"."__— = 2 < 3. = Fb Vcr,'7/¢..'..¢_’
-3 Joxing”

ET:L = ‘bopo /f-y/‘:__z wz.fruzc/rg, 1Candre Pf - 7€»m*

ecarlement acimistibde . [ - may Er=tiz
ta:z 32,3




23

€S pacement ey Caclreq

L “"ﬁ'?!-’::i = 1r347 ¥lboo . 26, 3cCum
= / qo o

onprendfa ¢:2s Cm .

POUTRE A (4_5) 30x40

Gﬁm—fcd repeanl atelle. povlre
P o3x0f A2500 = 300/&-8/2_1—
Keahor odie vloolad, . /303,2 fro /me
/603,/2{%;/-4&

1
My = A . Lbo3 23,6 25 97?"’ //693,24}1/5,,[
& 7 0 e e e S S M B
Herrarlla y = i i
//_-_ 5 X25%700 = 0’03‘58 —% k = 44,6
2800 x30r36* £=08ig
A.259700  _ sycer __, 2T/ = 462 Cur
2800 x9%19/ 136 37 /0 e m/t‘/afe.
Ver;Zicaticn s

Contramte A :462Cm?
w0 A 462 . o, 427 __, *.35

LA “30r3¢ £.029
Vo : 203000 .. . /735"';/-’——4- < Ga
& 6242 8x36
GJb = —%‘: 50 < 0y /e/‘z%éc—l 1

] TAML B Ve s ./l(;é
. HrSSvration
u); -_4 4 62 o, 0/9

— -

??:Balf
0 = 2 4xilée = 273¢ A g le—r -
o « 4265 4176 = 2396 /g le—t Vag= T =2 736 g fes

Onrefail leColel apoc Ty = 27364y /s
on J"'auwra/a.m_ 3774 reste valoble .

 Armalures imferiewteg :
> ";g . 2996 < AT

146{&.6’34&-
T ATE _ 6,9 <17 7hY Ser er, fus
U3 s 7 7

Armature) Transversales .

e T ALFE s 3,054 L 3,55, ver/fii
.S b.3 3043,

Tay - féaaé'yfc.__‘ Jonprendra (!ana v Aeloser COF/= 2,0/t -



24

o €Carlemen & adlniooble
z-.: /'”"4’ gi:dfz'é: 7)‘2:"

Zl_ = 3013 Can,
. patement dey Cadlrea .
E- At 3 Tag . 2,0/030Srfbop _ 35, fom
2796 2756

onrpreadra €z 25 Cus

fgédo[ a’tzc_ PUU#‘:.&.& torsron

M[. = /1202 fg..n
b. 133 _y K:4,53
2
{Ln. o i/ - 4535 /20205 . /-5‘,;3,{'}/.-__:.
at. 6 3ot ¥4¢o
b.g3<zs —v G- L2l lem
a €7 3,5 T
(‘ut: w & 30+ Go ¥ 5,12 = 3./5. /g 3
3 r4o 2foo
Comme B — axb = Borsbo = 200 cm® 1700S aprt frovn :
_ Led armalures -/bnf}&d'ﬂ'méq .
4. @ 48 « /2oo x3.15 /632 3 7Pemt ) LT = €.3Cm"

_ L&y arwmatlare, Ur and per Aade
Vodume/Cm Wy, 4B = 3.7Fcem’
O (ec. der Caolreaen® § - o 5 em*
Qevo dume Al Caslre a/mru/c«r ’
0.5 (26 +3C)x2 = £2cm?
Z ’M/oacemM deq Cadlfed - ’
-é—g— . /. 4cm o dﬂé’/’#fa. £ - /6 cwe SAont A/_’ ConefS CJ&é'fl}‘J
3.7¢ Aerofitie © & Veuo o Lappui .



25
CALCUL DES POUTRELLES

pouvr la Helermusition. dea e# orts dant ter fouércffu at & /3007‘!2!4 , o7 afp A ;';ura,
_ta piethode. exact e CLAPEYRON (. pwu—j,y des Bmomenh ).

EXPOSE THEORIQUE DE A ME THQDE

kY d
oy ST

sou & P00 e Conliite Sur appun Sy s represente’ Cr-dessus . Lors quon
Covfle 4/0{/5{'@ Cdn a/b,ﬂaa , Cea derniers deront rem/véc:a& at des moniest,

alors chaque parte Sera Consikree Comme 4ne fovlre Alnple ot aleformslon
He leﬂ-‘?"-&/aof?& e‘f m:/e/t.ﬂcén/é e é’m‘f‘u_ ; ?zp

T A T e 1)

[ Lot o (I & I') (1 s Y 3
I ey e 4

led momenty dappuis dano 4 Syileme oAl Aon b tes memees e dans e prntre

doynees | Lzzarmbm aéfa ./:3-4 _Arr’eﬁm honl Lea mémes .

en de -La.uw{, Suc Celfe. tas:\.c!.‘b_c;k_ 7 ;szauo—mw edisire. Zéf‘uc,ﬁa)z_, des
3 momtnt, va Zéf.uaia;.-__ de cld PEyRor

M, Lo o aMelle sd, )+ Ty, sy = -6 [‘Zgae + Qs ba,j
2 : repredente Laire ah.caﬂkiramme. ofes omen ,%dw‘ nl produit par Lo Char g o4

appligucio & doapee £y Guppolde bun o appuis Linplrs
A, b Hnl:ﬂ;on,& Aoy dikanees c:l.,(c:u‘jgl. e gravls’ e S’::%MW Correafs pwuda i,
L1 by # P
d‘.’-ﬁ_du&;lc. et e drode

‘ QLo

Loy f :

q-b‘ b Lo q__'aﬂ 5"1* “

onpent Conslrvire Les diagtommes e efforh | en conSiderant G{a.fuu_ Lrapec. Comme
m;ouére_ Sr'mf-@. D);.arice,' }Our b Cha [fa, it rapde gé"/agr é,mgm,;é afé,a/m-w

N-B : [ Zion_ des 3 Mopent @b reprefentes dutr -g/bmé-:. Ao b pukle s e
/é‘jwb/{, Wb conflonl ? d‘bé



26
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