UNIVERSITE DES SCIENCE ET DE 15 81
TECHNOLOGIE H. BOUMEDIENNE

PROJET DE FIN D’ETUDES

Construction d'une Cité
Universitaire (R.C.+4)

Proposé par :

— Mr SZAFRAN

9 PLO«V\@L\EJS A

AR

Etudié par :

— M. CHABAAT

— M. Z. KELLOU

Prorniotion Janvier 1981




Université des Sciences et de

\ Technologie H.Boumedienne -

Projet de Fin d’etudes

A

'Construction d’une Cite
Universitaire (R.C+4)

Etudi€ par:

- M.Chabaat
Propose par :
’MS? SZAFRAN M.Z. Kellou




—Remerdiements ——

Noue remercions +outes les bersonnes

3 qau neus owl ardés do Prus oude lain
= o AR bbnf'nh de celte Fhase

Nous remerdons tn orHealier hnh'v
romalvur M’:S%M’RAN dant les Congerk
| fudfelomx d’f;mas e onF o J'une

... tfn-;u{g UJ"I’I'

M. C&;&n}'




=

)T,.mnt'm. M% SZAFRAN Au towanly

Nea Juy At mmum:.\ll & MY JTELLALY

wmmW 'E;Mtl‘»kd'hL
!rmmlmml'nmct!a P |

mm%mbuuﬁxm

(“ wmhuialahlm.&hb{,m

EwTEc.)d:tuu:. Cuwf.blilﬁla. '"ETAV

fw«l' RPN il MY 1

W“H“‘m

Towl mebie a..m)r\w‘um.um

wows ok MJLMMA

oy hawun]nu-h
wm'hwdb %ml

A Grus mms qamas o
ALIOUA MARID!; TELLACHE ; SATD; LAle
RAMDANE SALAH:-- - - - -

T
b g i et

M. CHABAAT & M2 KELLOU

whm..t




M. CHABAAT

e



W bedt e medpuls favar!
- A s sd &é/@m&
-/{WWW%J




- -Table des Matieres

INTRODUCTION:

Mmm&blm

&

P

OHAPITRE T: CALCUL DES ELEMENTS -
. Aowlin -

m*“"f‘“““‘
. Escollong: . . -

QHA_P;T&E_L ETUDE AU SE1S ME
.E mphm
%““ﬂ“‘:.‘m*

Mnﬁu.u

cunPTTRES:  EFFORTS DANS LES PORTIQUES.
Soos Jes Forees hort yen Fales -

E;fm o, wiefhads v M;w g

WA g

Sovs les charges Yerficales-

Exirmd; hmﬂh&n.d:. LA‘QUOT:

CHAPTTRE S : SUPERPOSITIONS DES S m.\cin'ﬂous
Hmw\h mb.nuu.

cunhgg ‘ﬁ,. FE'RM'lLLk&E DES POOTRES:

R e

cmaPi TREQ: FERRAILLAGE Des POTEMIX:

i

-
- 3%

. 3%

- 38
. 38
- 30
%S

- 90
- 50
. JL
. 98

. 61
-6&
. 63

i
- 103

s . = M8

. ns
Y




CuapiTRe {3:  EONDATIONS:
e Semdiudsdleas . . . . - . . . . . . . :oam
.Sm@nwﬂmum&u Mm.m O R T

- Ll\b?\mu 4,0

BIBLIOGRAPRIE. . . <« « o o « < =« - -8




INTRODUCTION



_____PR’é‘-SEN TATION ¢t DESCRIPTION

de
L'OUVRAGE com——t—
la Anok Qu. oot Cowlit Mlth»d»d:hmlud Ao tliwonbs ko
&n% &wmmmﬂam
mMMa %PW
hﬁ: -dl.im.

"’.ﬂl

L_ 15m.

hup;hwwmmmf

#u_.u“

+ 16,40 ma. (WW)
-MM
laa A803A L Mxnkpmuh&mmmmw.dmh{h
l,ﬁxﬂuti.m»dbbm
Lo A..lh.-ﬂﬁﬂlb&m WM%M&
Ao, L nastondle Bofmsnl du somallan A Y
- B, Qount :
MhmmMMhm&hmMmW
@u“ )h-l»-q»um&h & d eoleol du vo. bibew, st
coan ), ot 3 A, (P 63
.h%“mmwh mﬂm’" MW( )
o 800 Lbua do (33("'5"‘“‘)
00 Xibay e (z;,z,am)
350 Amﬂ:cmus
135 o 200 -
.A:;Ihh‘.
hﬁmuﬂmw&amm}dumuammtt



-M
MTMAMMM!LLJ- 1 Slomidione . vas tewchs 4L bk 2o
tqull- Smimiwymm hmﬁzmmm
duusalion ; L’M&Muxww
Imnmmu hpﬂqnuhmnt w&m&&mﬁm
M{-Nh“ bk taeoa)us daa wans dooms Ja oalias | Al
LM&W

m &;mpm‘hmdnlhumm
e i?“l‘h‘b““‘t:“ v
.Emlim

ih.unlu.\.mhm ..h. d A e Oudie . (ib tealkin

ﬁmm@m‘ﬂ”“&“@”“mm T

Muow afisassinn : 30t
« M, oz ow o bwsan . (15 ow)
- Dow s o i S -
Jay daew oalunang u]a:q;m Owusts (40 o)

Muow uufbuss -
mnsdmﬂ.romﬁu w Ncr»um (10u)
Stk :
deh Salls o o, -

w faa lulr.hkwd.n




CARACTE’HTST\.QULU M-laNIQUES
DES MATERIAUX CONSTITUANT LE
E,é(To.q ARMé%

béTON

ok dorr & 350 ktluf 4 CPA325 & (owbwle alfCous

- G P ' : 57 5 mm -
Rbikons mm fyy = 270 bow -
. Risistoonts wowiaode de Backey : (g 23,2 bows.

CM»&A&WM: (k.94 ccpace)
%&M%AWM&AM,M&W-
e Jp'b-ﬁls Qwte PL- . Qfﬁ’t
'“"‘L”{"‘“Af e Lo lame do [k »lﬂm &= 4 (cPa315)
.%WAL'MAMM. %:5/6 (hﬁmmwﬁ
-YMMMM#mmmbtéu Sluaews o
%Mﬂb .5/15 B =4,
L6 M&h%‘iﬂmah RN
{=0,30 ‘“WM
{<0,60 o ?m.-mrh
b fucen Prupas
$=0,60 :l’%@r whunal ubt we oo

[ E]

%: 0130({4-3-'-;) A 6(0,50 : E'WM b
0,60 k50,60 WL [vhsasiue

J(h_rw_-. Lazwm&hmmhf u/G;Hum

MWMM.&MJ&W bl

Condia At Guapnke de fa At Loy ped Jows

Jlapm. 3 thmmm_
(o ) 1 0 Icllmmwu{.&. Z?ﬁmn)]umhuu&
‘imhmﬂmaw"ﬁ-

|

ﬂh}“ﬁﬂw&zk)rmﬁm' a1 Vowe weule
o' e 4 ML

0548<A  Aowa i £




omd Weine Lo -

.+t (owionen iy
! e - o
'[ft:o; 1. 54.1.03 4.230 - 67,5 s wxmkcxtmv\a 1% G
» g qd
Too = 45.61.5= 104,3 boo seackoliows 27 Grawns

? To- 135 bou Ao 5P
\ T 2015h A SB
. Sowbhoools, Ay Bafion do Woumey - (ki 93 CoBAED )
[ O(.E;.f.g.gzla!
txk,h' wﬁm&!&:.ﬁauﬁmwmmr
6- o,o1b+§_l_z (O voimar o bora )
Jos SP, . Tp= 5,8 bons.
bows SP, - Tp- 8,7 bous.

C. ER
Bu&unntam Ammtuimm
mowes RE24 Qo= 2350 bone  Linali ";th‘ﬂ,.. AWML
(;_1/_,,%. - 1600 K}fm S SP, -
- e = 2400 K?“ Sows W;_.

;)(Lumm.o.dlmu, r
mudmce Fp E40 Ton= 4420 bons how, (< 20mm
i fn- 3920 ban  —— § > 20wm.
MMM

fa= 2800 Kg/om Svwa ¥Fs
i {IR- zookl%/m o P,

Alhmﬁm fmmw mhMﬁm&M (ml: 49 (CBA D)

A *-5{"?% W&M 0}0
A o St & omsao, (4 4%‘@.
{ ua H.A.

§- e il g e



A: bukion totokr du bossss fmdiusa
B;m..at' dus bonas Kindus

A o
I‘b%.mt ‘JllJuimn[m»mdﬂhﬁ-mofﬂw

K- 15. 40" Mm»nmkh

K- 1.4 i ?.Mn,
k=0,5.lob e MWL



ot e — — ——— U ARG ES o SUK (MARLGES

_ Plancher Terrasse

i (au..j 1800x 0,04 - . - - -z 12 K,;
2 e e

INARRRRN : c,‘ttﬁ: (3:-.} 20003003 .. - . .= 60 .
. | = at g - - " & - . - 1'.) &

. - - . .-'420 ]
5 =
# OO ILT, ﬁﬂ{u%l.u-tmh(}nul.m 264

J 4.5“‘)_: 2.1'.-

Chorss . G:556 Ke|w'
; U hrumonnunls G g,

Plancher Niveau Covrant

O puna

F
-
g

A Mﬂ;}ﬂﬁm}rlizﬁ/dm -y .”:44 fgm
ka%dn&mfamﬂem 4,55 :
5. Endut d («,50...\ ol

—}-C,Eg\w -,..:].“j”

G & gl
}

[\
it

G- 495 Ko /m

SURCHARGES DEXPLDITATION.

Pl-anohzr hrrassu:

Jovowe imoccasible . . . . . . . Sy- 100 kgl/m‘.
Plancher miveau Covrankt:. . - . . . . . . . - . 5. 200 k?r.’m".
E.soa\urs - 5 S SRR S 400“3/%1.

Acrotire %c\u. Ln\mamh:h de 400 ka/.[




Rtmp“ssa_qc-

IMMM:
- Ouauses de 45 e R . 210 K /pt
W e 0
-Mmhuaugd.twm _ s 133 Ko /wi
- Endall stlbugn (1,5m) - - - - o o 25 ks Jom
- Endual o (1L50a) - zaqm
P- 389"?%
!MN__M: 3
u- Guaaa de Moum . . . . . L L 4351(?!.-’\&
_Eu&it(ii(uumfmhq&,fmm. S
P-135 -{q, m
@'Edknmﬂ'mntmu!;:
L SN, Sw , A . S0 , S0
Povtres:
Léh_—\(\‘}:_
1o 10
Re: hasfuus kool .
L- o o Hrawee -
Rm:auuohimfa\sm
b-@:kﬂwﬁ)u&,

uL:iOOH- ==.—§ E: BDM, Rt: qom

L= 5.“’; JJIW
. w&m 30x 40
b WLA 30x 40
] ! 2
Eot&aux: W )T\m» M»&»hxll v 40x 40




-B-

e — —-_——/w{&aﬁwa .

o Mllichakions & Avondos ta wmm’ afimus o L ool Ko
5 o kot ot & Ja Modiike Aot s MJM /kmdmu ,JJLLM
L-AU‘U\LA
Nn{ahm
€ CP«mxﬁMMummmlh
P. Auhxﬂm‘zu-duflnhaﬁm
V: Cfu,unh.qu.u !MUMJO
w: lﬂmlﬂurﬂdmmhqau whuuu
T. u Aoy M%&ﬁwbawmw e
5 WMMMM
RF X kalis Aawdshots d 4'~cqm, (5P) -
S4= G+42P4T
Sy: G+ P4+V+T

" H!iﬁh;ﬁm M!h wauh;n; d.u?."‘Lme (sz):
S2: G+15P+45V4T 8= G+P + W+ T
Gy G4+P+514T

Jl«(lwﬂ.mnt'ﬁ'whtdhm +mzﬂn,
Yoo 190 0,50 %m/@ K Fﬁm<o,m&_

Bo= 1  dow b tu Lewhob .

(M)fwgnww o g ol

\ o




Calcul des
éléments.

e T —

e ——




¥ oowive ul omimadalds 4 we ;,ww"} mecalfar doms 1t
Au. . ,di lo .GL WA
b o s mw&;&“ w N
MMM

Gr= 0,40 x 2500+ WWLZ

- 2P o Mﬁ’
(H P. 490 4q /wl

I Kimomk AL ’ .
| lCr 5 RAM.&EN,
l T e 9“ U, UWLBQ Ni!m

5 m%m la pckin mw Bk
" M= 42Pxh = 120%0,40- 461«;, "
ﬁm WY
R T = Mo b frones)

{ G ]]u
"W = 4

o Dby d Aoussion:
M: Niblo Qugey, - N- 400010 12 x 4= 120 k‘?}ﬂl
dwm. L.M-“-.ow)l 00l w |

N 120

ihﬂ%ﬁz}tml}muﬂ.ﬁxim

j ‘QLMRW&W&MMAWM

lj,:r‘ — Yoz ored = 40+(6-2)= 4hom.

L Am-. MA: A20x 0,44 = 52,61?."1

—— ®@N

o mownel nipdowk du belion:
T, (L & .
ngb._ib,qa‘(k- 3) ool : ?‘: h_. - L Te = 13 K? ¥y
nT, + G o= 2800
A5 x 433 o R-dp-d- 10m

T mamyagm 0
Manp-= 4%,\__% 4,15@0 “115) 24889955 lq o = 24-86,9955 kg m




— 1(' -

Mab: 140,395 ko an > My - 528 Ky B A has d s Mm
Lo dalimimalion, Jes oo s findas s f}tm» i, daux Lhﬂr.u

‘A—WV%ﬁdM o l du MBagml My
metma:uwhm)ﬁkmmwm %t ’

= 0w .
1: A0 tuw .

b 15,MA - 155 5280 - 0,00085 % ”2: 09954
bk 2800.400x 107 C— e

o - zemk:a;mi (Aewo HA | § <10)
- 1% Kotk

A cabeuds .

A=Ma 5300 - 0,493 Cun
Ga-td  2800x0,9%54, 40

A Ao | :
oA - mb: A-A-N 20493- 120 04502 /md
la, 1800

A= 045 0m,/ml. ; mmdmhmm awa.d.a'@u’ Wy
Mo - b&}ﬁgﬂ%ﬁ&u@ CCBA G

&&MM=

Aye8b L % - 0,69x100a40x % 0,969 w' ; dewc: A 06969 m"
4

Ten
Bw mhl.dim A 5TB/MJ zsmu f, Auaam:hwm

(mmm.du
* &m

Q‘B : 40540«004 —--{Ammﬁmm &aahmafq.u"
2002 1%
k-q,sen {smuahmmw&m&m

"= 1,5 (m.m HA)

T,= 5,8 b
- k2 _i_, 15.40 46 , Mt 109 Ka,f(»:
4+w=n$ ERrRT

0y z,a\h(::_.&‘,, - 8,4 1,5.40‘,_1:6&. 56 - 314 k?/:..‘_

AMOAL. %m': jqeak? u.i)b}-.wookagmf. Lﬁ.mmhnutmmn&n
\,M. th

6 M 5380 .o

X - 130 -
Aﬂ'm) + t x‘w

dmhmn&mumhm.’im%\t&l‘wﬂm




-

CALCUL Citb Pou\'rg\.lec_, e e —

i foan Jua Momehans ponk dis omchon o Sova
— ¢ Dxtaane, (454'4} h.li&kblz.(x A W b 'a
.ﬂ ' lﬁu 0 - Cowba,

T

o L

4

77 [ bu gl la hambiolls 3 s kot an £ o 2

i

bbe g

R o i de

| AT

A lo kol 4o Rowahonpiniom,

hbﬁ%&;ﬁ.!‘ blt 23.3 du COBAGB.

4) Lq(%‘ LM’WM M’n
VWML
Y L‘£% L. tﬁﬁlulinwx:s JuAHu.uA
D theg h¢t% 2 MMIM.
i Tl ok fadhand: s [lb- 651
Rn { 26,5 L 5m
L‘ ésom ' - A Dw
Li g3 by 4% 0.
Bw Choww - 1’1'-“*%»

dlg"‘,t B’: 1‘7¢i}°: Ladhsdb-potma - I{z: =18 Lmj

L



42 -

MJZ é«uﬂammm»t fopuhl.‘h

da mwmum * o, v o d s o
Mm\h \LM o, 1 tan.u.fz-»i,lp.g{jamh‘uudi

( : / \
iwmwm{mmmummhmwﬂmmm
. Planado Jonoum:.

MMu&hM.ih-_ 0420962500 - - - - -z 48 Ko/l

M.«LM 558065 . . . . . . . . .=3623

Mui.aua(,:‘lhﬁuo;“,s e e &
9: 46,1 Ka,/ul

;we.%ka/_ﬂ
 Plodde. tasnank. ( Niveas, KDL, 4,2,3,4)
- A fo I houlill 06 eatste o= LB g
- fods dow Pomdhov: 4955465 . 232035

Luhmr. 122006065 - - - - - - - - . .. :156

9: 52535 Kyul
9- 52535 Ky o

s b s diboonall uk: 9= Mow. (52575, 480,7) = 52575 Ky ul
Py MM = 51p Ha]hl-l

N P(zer (ao4;=ass)
¢hwwm~tw lebiow, dowa Juwa ataa SRawers
o wowank; & Awga.m ok dows. fan
1"6‘ 516. 3. 464335 .
« Vovwania Uulwla hoia b Bl - (084 G8; Mot 3)

H mhhuum.a\ulnrqm;k

Pron mw inoubdioin awa e s Mﬁ.,..m n\mmn

L, 0,6Ms

oM 4308 M. o35He % jos He 0,04M,



Ay —

« aluow Fowon
M» M5 02Me - -39 Ky m

M,, 0,5M.- - 822
M3 —-QIIIMo —536 o

Miy= Mgs = 0,81 Mo= 1232 Kg.m

Mi,- Miy= 0,305Me: 1159 &
Mtj: OJSHO - 4233

&anﬂmm'ﬂlu il

g22

658 &58 s

h A i

e

e 1459 o 159

1332

o (obeo) A Bowchana : ( puk. 554 cova6s)
P Aoudna - TTM.ET.. ;én.dU o Ll e nioe i B hotnd T= 11 Tt

@ T-To- 0% - 5202 1315 juSEEssEEsauws|
o 0[ 1 ?K k? s L\\
= 1.1.__;525 b4 g- .\I 13
U}

ANENENENEN

ayud

f{hhm.hxl' WaOAGMAAN - w 22

!IW W:N&MMN: T:'M“?

LMNM hmﬂm»-. Mk- 1551§.h

[ul s :

" mu::\)a?:quutwmm olm:;l\:aaﬁamamm)ﬁm
P Ak Qs =1
%M,\:‘Bu m
b 4B 0m. 20
d= 2.
b= A2 o
Ty- 133yt
I T 2800k [l =




- Ak -

i M \S g 1100 iiur%
e Y o ——a :
PR 2800, na e .
£- 08633
Li:'r,,_::,goo be-m{]l L8 _.,LMMWA WL ik Ao WiCUAGINES
T .
Aa - fl = R 1o = 1,%@.&' — B@Adﬁhm 2742 -:A= 22663 )
el 2800x13.0,8033 ' . /
*%ﬁg:um s
Dowananu. bower, douk b wowsenk b b Do wlle Ras
M*A.Tx 2 Ao 10U fomde. Hus grawd. . Jass
D&.‘l’iﬁﬂ - B M- 1332 Eﬂ.u . 60
i ) [ %
d-= _i i
j.w 4hm ' "20
o= 451 g /o \ |
e :.ﬁao /M_ " |
L j 12 |
mnn .=4b L] ; -
T f':g’ :w o e O =l oy f‘m"l’-w M)Cz(m-kmm-—mlﬁhm mle .

£+ 0,910

02459x48= 453 tmDhon ——p Aefion w TC .

= 0,2222

e
19
-"1—:02 —_— =031 ?: L-\Mlﬂ:ﬁﬁ-ﬁﬁ}ﬂxb: 16,5 taa
b0
0,25

- 116

g
-
b=
J*

J-
-1
oo
-7
¥
5

0,2

A- M Mf:w«_ 2,884 —p Bw adsjlina 3T (A= 333mi.)
o fes-

ﬂﬁg%,.a_ﬁﬂ du Lo

» oo - 220t
b: 2w
Al: 19
M: 811%_-1

AW - 4

1812

§1
z g8

40,3
- 08584

82200 . 235 2/ o= 2800 48 [t
fg- AL 1. 236 18.0,8564 ) Hl““ < E?j

' W 1354 o bajul T, - 27 g /g
| i . * 203 " %/M( b 5}




~45 -

Ewn bumu.

A: 5,53(&‘

b: B0 L

1.‘ *Gtm

M. 4351&3_“

k-2
S 100 5 A0 339 p 3939 —
bd (o % £:0,9123

M 133200 13931? 1 < i“h - 2800 jlbhz
i ALl 33910 09> fod < Ta Eﬂ

\ S =
Bp=ln 2993 Sﬂrm { Bp= 17 LC“‘”:'
1 =« .

+ fondibion &t m;lmq;rihf.& hkiow - (k52 C0BA (B).

« En Jrapen: s
A v_b(
T Ty

w054 N X 2 | B
— G (Y. s 52 (2 gpt (snif
L Bow. A By b“"“{i(T>-°:5"* 12 et = 0,3 O ( i\u

- dotua. ) ( ]

1:5,9 o foy 371233902 Chout er C -
E:zaotqﬂm:

i Ay bl%(&ﬁz < 03 G (u&.ﬁu)
b 2742 22008 hois Joscidvmmon Cowsizmmn”
3 %;mﬁmihm

o gl i o Yok 3 o Aodhaitt oduaacble
ALUM MMW mm /

iMMM Qu N &lf o
mm | M&WW Oty

0= kM <}
¢ 4+40“3% &Mﬂz e

G- 1,4\/}‘_2»T ‘;\ ;:LE::m HA)
b
< 4,540 {»Mﬁ-« R oSl
”Lﬂ..; Av 226 o488 —w Oy bbbi,2
h;o 2112 = 0, "ﬂ l‘af ;- 3551,619/@‘
A R . ‘
w,bw 5: 313?;1: ol_oi]-o} 1 g 8234,4 Lﬂm
% zaoolﬁjw
1
\ H“.(U’L; Uduﬂ,i mh) = 8?—34.b HE’M ;

— Ja:Ta: ZEGUR’M (M\

%:W



4G -

‘lf} _.,11. ]&M-‘;E I M%QEMAB%}
P dk voudas, : 0d £ Td
s, i hd - Soelilind A Hallsmand

Td=2wg T PO
uq; 5963]

T4=215.59= 11 ka:
Pw Aakouduna Eal ;{%ﬁh

Iy 444}%

MH, )b M- T.42:337 0
B'ﬁ 21 i 18- 15,35 fus -
WM&LWM&QLIA

m)&a\m{ EJ: ‘ulqgjﬂ

do TG < T im‘a;(,.:- ()
M.Eq«hlnm {osk 584 cusn c8)
. *M WM}]}.& )ﬂh,qm, MAMM

QWWMMM S Eages s g

&mﬂkkmhﬁm&ﬁmﬂmm howk m»{m thﬁwo\lmN

1-!&)—&— Qe
15 Mo l@hhhmm k- 46m.
1 an
_§> My: wowaenk ian Frosde
Mo : hﬂm»tw‘tﬂt\ﬂ»l
k. loutbun fntode . ' k= 0ua.
3 w-ﬁ< 2 m\xﬁh L B
A: Jufon 4 Al .
Tou: M-&'M. U*MK?J‘“F

News thudstoons bt Gou o Lo rowde hﬁmw “ﬁ:’?ﬁ‘;‘:}{a“
»_. 00435 }/——— 0,044 wew ”‘"“B‘“)
oogﬁj_"ﬁ 0,054 (WW‘*‘E‘”\

Ab

Awmmut W,th‘{“m AIW'



= 41
fi * L 1 b ||f \
&/ Oduud, oL {iﬂb’d l\n;bl b1l Lﬁao"

- A )
ﬁw-dn\k-ﬂm L}.ir ??bom %'}B+£1E- %?0 S L&

[ |
?ﬁ‘aw - %@W s Mn M i
! 9 &&M AT;W s
i Pl teati
e mﬁm g G
L %‘_‘5 Qi abulndi (1 oty Kb )
M. |
h"’_mai,,—x;,, Do M- MWM%W
h‘i: M%-I‘ EL- 345000 K /m. (mazs A?clg 350 k? )

: E -mam
M‘I%" vE:. By - wj..h..eh&%«mfm ).MJQM

w1, 1% Hw I Mamﬁmhm
. by
%_":‘EW “y ?1(1”&) (MJ&M%“’&“}

. “60(2*317) o (W + %\
o Rodood dr T -

“MJM Y-_- —%— E 2;5“‘ —J_*‘}
% [

1
460484 12408+ 15(2,26. 18+ 3,39.2) _L5619 42,3 pu. L i

4.bo+42 46+ 15(2,1 +3 39) 516,75 3 3 I
R e et |
i L_'ﬂ ]
:d‘m.-.

I,- ""4 L 60,4 (18- 1), A ‘h 1248 (6-1,30) 4 45 [lu(ﬁa 13,31) +3 39(2- 42 ?1\-]-1-20‘?9 .
M@M
Ma
' B 'ﬁ H S
bwnuf.mk *@\A. thﬁhW(mm\h rqhuuwm
' 550065448 - Lmk«a
[['% 200,65 = mow.u
.Am q ﬁ.‘.q S L B E SMK‘M“




1B
Mﬁ: M.- f,'f:'; q 1_—1‘ - 1*'“‘}‘5 i\im
et u
1
Mq:ﬁﬂiﬂ%: 56941 Kyom

L RNV L — (ht) =2 ™

R A
ow bl ol - L .
=53 4 | WTI
T‘\?,‘ 025 § - 0,9%5 = B ﬂ
k- 432 e —
H: 0&3}6 — — V&_Iq: QQQBKBJCM&T
: 15~ 0 9469 — |
u';': = 4 —L . 2 0-;5
: = — e S
j 400 1 +3T, / ?2(1 +3_%;
S
to(1+3 )
o,
T o= A 333 0453
42,19
Ea- 3450001(3/0-:‘ 3= 59 - 2,008 .
Ev= M500 Ko fud- ;3(2+3:.4_?-_) 0,0457
s 60
:E :’Wqﬂ [b‘: }'Vt ; =018050'
A=l : 460(34- 31%) 01015}
a3 = 2448 k«ah...
Pro= Pl fiia=0H0
TLL'E’: 0,‘6260
| = ~ . / ’ = ’
Unmt {?n PR A IR s M} ow A I%“I%;;; Rt At
1= T i . 15392
1+ v 4o 0, B030.07388
v . I 25019
-I%bqa I%‘l: . = - 9156
LR o rl‘:,qtz 4+ 2,008.9,3389

I%ng pes . 25019 - 9393
teAipis 4+ 200808200

_/FE%M M..a Maa Moaﬁlr ; "’1’ 136944 J?m. ek L4 60m
Duadha, -

l’. -

Ma. A04035. 460

%a = ?,L “ = L 2h4 Dw-
bo 208, T)y 10. 145000 . 45399,

1
L Ii;u.z Ko 345000 9350
| 1
'ﬂ" Mﬁ'f | 43634 4o = 0, B3k L.
10&;.1{;5 1o IS




| S e i

mw% &b“ {,-‘L
&#{ Lﬂ hp h {Qr 1,244 - 0 63440894 ~ 0,654 - 0,83 v

};&._J_ . K60 . 0 93 tw
550  5¥0

Howe ﬁ% 0330m < fo-0,9% t..:| dlﬁlﬂw 1K Qs

¢ Lol dus Downobioes Dowmermalss
NMMNMWMW&’ | IS R
Mumth,o.g\w wm
m&ammhmamwhmim mhmmm»\mw
- 3"5‘1"5 A ﬁ(q'ho- ’

Gs-_jn, £ TLLR 2T,
Tho

5, Stowk Ja. Reuliopal meuCussall Aboun . il ¢ Jo. fecKiow, baidintt
U'L: Mbka]a: M%‘h
g Y EisiA [CHEE P 2L
T 5,51(73.:. o B0
lr.’bz m,l%[ 3

T e 1443 -?beﬁamé (45- b )55 ‘léﬁﬂkajcm (\SW)

-

| by o Bt533

o Rovmations Fomatiwals oat Smaliluei hon dss 40 (1 Iais bvsnk Ak=0,560 ; 762
ﬂ"ﬂ.- 1500%/9.4)

'imw don, AiSessen, o 5 Atz.&.\: _0,56.1935. 46v0 _ § 34 pu .

. 1443
k B%Qal
kMﬁWAL‘MMM@ 1'aak 2541 du 0OBA (B

kaz0,2 b= 3 bt
S fros T2l me
k= 1,39 g
mw k=10 b S g RO (ORI, OGN e Jut&m‘% ﬁi*“;

LMMMM&M&XAW ,..,,QW.,

| ﬁ:mmhmhwdw 1) anicde 154'1&;0%51@

10

A0



90

Emlﬂﬂfuﬂllnhuldlfﬂwm-(mlﬂlﬂtbkbﬁ)

Nebit howndia Mo oug it Tiillin dmadt” 4t 06 denat Jus dimoansions Jeut
e W Aswn Al 'Dowadod (o dosods Qe Wirshants |5 p owl)
20 o A A Adwaakiadea 3000 Asas WBRSI (5 b vl

Pedienine vhabnd Lag K : Mw ko L asfcde 8.2 copmep
030 L 080 oo fa-0 65w
&m&hmﬁsu\mﬁw.‘,}\»hl,d&mumw A
ooal U0 B3k pyac gl Lol c 5300 o [l
w Tew

e ALt Y Bl 4365 0,52% tud
2 T(h 5300 . x o

BV woa s 546/ Joik AL/ wd = 4,41 gt > 0,527 o {_’tm.f\u

- A”ﬁ”'?/ %&-[_:_4!;_4.: 0;?0:5 CM:

Bocks’ uegun, mun: 596 /Aub = 4445 ) G F05 o




ESCALIERS———

- <poulre noyee(2()x 4 () —— potea ulgOx40)
‘W N | |
130 - 34 -palier intermédiarre
. .
=)
;{ - —spaillasse.
270! 24
0 | r
| = ¥
+ 1 9
4 120 _ﬂ_q}__ﬂ(?. o
140 ' %L

! |
| 500 _ouba

|aa dumenaiows ds muonches o Cowiumonches wu{g\lh\t J;ammd:.hmm. Blondel :

o 9monchy — - ao:w..

wmﬂmomh — px-_ 15 om .
da. {3=snm>l:15m (ﬁw)

59< bV%< by
mmuﬁm‘fm‘&w 1” \ SO AusL o A5om
iDumdiosne d,’m o Lew Ouno FENN

Mmaﬂ, mz.o)qmm;md' (xwmmwmm

by ki, i g

., PRI
: h‘ad:% -..—.Q‘ﬂh;haﬁ.&ﬁ)
"
x i
#l . ‘ .
|



5

. Bl Cownom: (PL)

- heda howion - 25000045
] it At bkt - o B 3 B -
) -_l 'llkﬂl, Mlm‘\?{u. E

.Wi&m&ukai{.ﬁ’m e bl
' G-
U

. Bulin, lbwsidiion - (P1)

. 335 k?*" N

- MM\[ 2500&0120 e ion = 5900 ‘B‘f'}
A -Mﬁlhhw“m - . - = 80 —n—
_M—.\.E_ Eeniir - = - - = Al
G= 624 Ky/w

. Pillanse . (B

 Ju Anest %
ki Y
sl mé“-zm. < 4o Kok \

,Mllthl:&‘ : ) - ooz By —— 5.0- __-,.4.;3‘;%:}\1

M . 200x0,45 445 _,
L 2?0:1;_

hmau. - mqw%‘m,mm 9= G+12P
Lo E.Mmkmuid;mﬁm Mﬂum P::&,OOktBjml.

P1.: 9 bl + 1,22 400~ Moy k; .
R X m: &’31* 4,13 RQ0 = 44iﬁ quﬂ*

N,
hmﬂ?ww%wm&&u&w wad G Wadaws

IP.c,_-. Q4= 490+4,2x400 = 939 Kojul.



93—

+ Kaboud de wBwenks
[
[ é ff‘?’
e ,-9% kﬂ/m
© () v: 111 Kgfom
M 20m 4 1.1 Ev uouk%,w,
. : ’ 3 'J-M\ka’ i .

us :

‘ ZW& =0 —=» Rax5 - 999x 4,452 4,445 - 1" HM«230x250- 1M04x 1= -¢

— Ru20seiy]

)
Z M/a:0 == Ryx5 -ﬂ.‘i‘_‘.i‘.‘; - M3 2901 ,50 - M04x 1453 4,425=0

Rb 18343
wwmwm b
x¢€(0;1,15)
M(=)- Ra-l-‘[-i‘} %:0 —> M,:=0
: L 145m. —= M= 1486 Kg.m
e} xe(4,15;385)
M{a): Ry x -9, [1 5(x- !:LE)] -q, (z-a,w)
X:4,45m —e M- m&k’.m
Ldn“" —> Mp: 1532 ka.m
(2-8)

xe(385;9)
ME)= Rex -qyut15(x-4F) - 9,a290(z- 415-47) - 4, (x-385)
I‘l: 385m —a My: 2532 k.)_..,

::5“ _— M‘-:O
lalwhuud:Mhﬂlﬁnunméb&ulﬁhﬂsn(ﬁ-b; Mnllpudhlukhxbﬁmquz
M(x)= R‘.z-fh I:llls(x--q{-s) -q, (x-415
dM&) ’ s 145 Ra- G5 9994 - 999< 1,15
i R"‘i‘l 1,15..‘1,_(_:. 1,45)20 —np x-4,15 &ﬂ,{_x_,_! e - 1,365m.
= 4,3654+1,45:-2,515m.

h: x:2,515m —n Mm: 35E k:.,

w: 3 x:2,515m.

Lise 5% 31




g gl
o Saloud du omchowl - d
1 - I - 7 - - . (;)
lupmmdn!v.{%mt Banchomt ub uckrimas. Qi - _TL")"}‘IA?‘I
% w LA_C): x:0 —= laz Ra- 1944 ka
T(x)= Ra- ﬂ.q x L= {46 T - 1598 ka
. liau.gn (c-1)- x- 445m — T 159&'13
T()= Ry-Ga- 195 - Gy, (x-1,15), L: 385m —s To=- 15641
. Bioniew (D-B):
Ta=-Rp=- zﬁsua.
ﬂmqummn p LM Bamehamk -
1744
a ©
? x=4,515m.
Mﬂw P Amnhma

- 35% ka.m

o o Qu'on b um b= pucaslomt o seBunitls
M"l Mt‘.'. 0,80 Mo - 1864 ka.ll!
Ma: 040, = 1431 Kg.m

(Amh-.\umﬁmm !m.?u.,

M= m‘lk’m
—
l 100 tw. .
K- 45-2: 13om. 15
1:&300 /h\:‘
- 14 |
“ w0
K= 26,3
_45M 86300
r'_ s 15:2 = 0,0!1 --—--L: 0,5159

T bl* 28004 f00x

A Me_ . 280200 - Soted ; bw adepling BT14/ml (A=13,340)
fabh 180020,8183213 -

A aphosia . (Avmolints Aupoisnsss o Chapsone)
Mo = 1434 kca_m
k= 49,4

£: 0,909

peA5Ma o 45. 430 . o045 —
Ta bl 2000400« B

A M 14300 - bdbed mMmBT10{d(A:6,iﬁﬁ)

Tatd 2800x0998x13




Ayt

* ﬂlﬂ ¥ &M
L&MKManIn,uh A- BT14 < 1108 .
G- AooA  foox i3 T — lk.ue

TR Y T O BEY

T M . 286200 R D PR
AtL  13,3120,0634x 13 ¢ kﬂl <% “1’

U‘;,,!g»_-_&ljj_- 96 ka[u £ fb 137 k?[m

.w: . ;
umn.msfm ub: A:-8T40: 6,980,

. A00A  A00x6,48 - 04834 __\k;u,s

YT - 08947
r“-: M ~ 443100 - mo 2 E, zzm m:.
AsL 628508947 13 gl < fa- 3800k
|} \ "
- Jo. 1360 . (4 kol < iy 137 ke[ o
: k 38,6 kﬂ k’
ay” f J
+ Lowdaliow, Je" Mow- HE E.'-.
AS,069b. 0 T Cow w300 kgfou.
2 e "Tom Qoty: =59 kalu.‘.

& L
Ay 0,69x Bx40x 33 < 4, L60m 'L}miu..
440

3 Lowdiliow d:.“m {amuaf\n.
L 628 00153 — Gic 3120KyJ0ut.

:.Ld Lo
T P L 3956 kg | tws-
w — T 00308 — u' T
30" s 3056k
Bopp. = 88181(’]0.2.
bb.,_: ’-39‘ kaltul.‘

07 = Mas (Giagy; Gogy) = 320 Kojoud DTac2800kp[0a. o), ,
o o (o ) - 210 SRS P i
M. = Mo (Gt ; 0 )< 3996 Kafoud > oz 2000Kp/ew

- Amnh»u -
. da iaolmenk ab dowais 4o
oo Tt o (b duts
by ‘Tm 2834 Ky
b 283 g u9kejou.
A00x %n 43 ?{f#‘ I|,> u — tu C\&\N M‘-

Ty = 40600 - HGSK?/m‘ Adas mifiasoinss .
v didpmero, dus 0500 Conaliualia: 4716 tipcts dy 250w
M‘ T "““"3 M. - ’“‘“"T"
T+-?: 1834 - 4#34‘ '.IA & ! MMW




96~

3 _ﬁ%«nhm&u!: - (ccoh6b ook 64.84)

- ij
f._g_\ 5 A(k

Ten

Ag 100x13:43 . 43 3 b mjﬁu‘
4400

*m&d&hmmﬁ@:
\

- R e

—poulre
1/ noyee

(20x40)

BHEHSHINT = /?/4//;//.-; TS s lI= T = P e = = = = T e =)

y r 3301 kgl
/] 6F Kaud
g ; L Ly b bILIR
, p
® ®
- 2,50 4 210 |
B talende Lo, niacon, du wsn Aun'JL

369 (4,50~ oao) 461k |l masov.w
NM& Ro zsankooqwﬂ Ay 150w,

Dowe ) M/p=0 — RAxa,wasm.s,s.a,as-461.%1=o — [Raz 6230 kg,

&
Z M/az0 —> Ryshyb-3304. 22 _46%.54.355:0 — [Rg=2939 Kg .

.M AL w.emwl‘a-.
- Brongon (A-C). % €(0;450)

2
M(x)= Ry~ 3301.—:-

x=0 — M*: 0

xs 25 — Mc< sz?olaa.m

Mmas —» 3MED 0 _ LR, -3300.% 20 — x. RA | 189m
dx | 3304
Smn.mmnb 41s mBwomla -

4 x:4,89m, |

®_ I ® ®

\ 5861 5v%0

\\




=99z

 Coded, dun Brounehounk

TB: -Ra: “1939 kﬁ,
To= Ra~3301% = 6234 - 3301x 2,50 - 2019 kg-

Wmmw

"“‘F\ @

2939
 x=1,89m 4\l\|

XﬂbathLdﬁw(TJew o ux\AMML—Lmuxuiuwumdi(»Au,Lubiuﬁlﬁ.
Mowow .= 9687 k?.m

MQ,H,, = 0,40M, = L3685 kj.w\,
M.z 0,80M, = Amk} w

% DelDumunalion, dus Oovmoliom:
.Emm

Mt:h}dﬂkﬁ..m
A= 20-2= 160w
b nooun.

ﬂ-::: 13% k%]ﬁu:
Ta: zaook?lmi.

o 15Mp | 4541000 . 49, _, k= 159
& LI* 1800x40x16* ¢- 0,8382

boBo a0 > ko159 —> ool Lowdpiundts dowk Wieiasodsns
(s

v wbiliae Lo mtkbods P CRARRON.
Eewas 2 15(A 4) _ 15(1e-2) n

a. 1800 4
(& A) 1300“6+ )

Fedt — e bis 431.k3.[o.¢

n o= 0,4333%
sl —| =0,123% ¢ 18=F,63 0w
kadys—el © ga6s e o h-on23ts )
W= 0,464 o nln-d) § 15(1:53 1), 159= 151 kg) od.
My = . B2 01649 43%.40.8 320904 Ky om
AM: M- My = 494000 - 30236%= 11+8055k3.m
Ay-—Ma____32290% . 4, 650m
fath 1800x0,830%x 13
N AM | Bos g0 Al 610 0
i x 154
LL-—GL)%. 16 1 . A: A1+AL: 1‘3,9L l'.n:.ll
b OM w80 3340w

: - Bw hownd : AsA: AT 19,560
L (L‘&‘I)a'; ‘]5’- 3800 cssm—



-96-

IR
M;\ L1385 k%m
JRTING
b 40 G

K-15,b

I5Ma )5 138500 500728 _.,.\\
5 N B o 1800. Ho. b ! £=0,0%60

k=04 C k=150 ﬂmwwmwwm

AL Ma 1385w LS4 gwun}\m .’:L__(A 18,56 Gut )
U'QEL 1900. 0 3. 18 ” E e % ' A\“, ; X

%&mﬁm@mm

i N
LT20- u,sa”’:<< i[zo
L

L 40 ]
fmhﬁhm Lo tHhede. Az P CHARRON .

T } mmmw dba o Mol
_11_+(A+A)*31 Ad'~ A Lk d)=0
ww%qzsenzsa)w 1,56 (047~ ¥) =0

m&m;‘m,anma?mm
3~a1 +1.54L*3‘-1.541.0
1- E-?‘-q-hA( A)-HuAUuCA ‘3\)

A—_ﬁ I- A_,},nwis;dzsb(? 13-2¥ 5 46241, 56 (8- 2-143) < 30786

1
D s K. M 41000 - 44,98
1 30166
me

Py ksaq - 44,99 x 7 43+ ‘IOHK«BIM £ Tyx 131 Ky [

Ta wk (o -d)= 153303 23- 1) 1136 Kgoud £ Ta= 1000 kajuud
fa: v\.KUJ; ) = 198, 45(20-123-2) = e Ko el L B zaooK.a

I,El, !r X ﬁ
AL,56

(s e S aasE

ty: 5684 ko
q{.: 1634 ka“/u:

0 maue (T3, Ty = 5684 fafod T = 1000 Ky [l (Vonlfae.)




=39=

. owlholi do gagilommt

Ty Dwak 634 9.9”3}"»;
Loy 34840

1 =it ! -1
T, 108,30Kg o ——n Tpo € Ted 2000

b (:.,s_%:) 0, - @,5 - 1_%35),5.9 = 17,22 kafu.i.

Ty 990Ky ok & Zus 22 kslod —> Awnolisnsa Bomawtrsalts ng bk 4ou
fo~ ’! 5.

Bw 0ans et A osmolionss Ramalionelints.
Lodres 46 —» Aps 201000

A | . 43) = 0,81%
o Mm%(ﬁ-—ﬁ_—b ;us}. May (0,811 ; 413)

.M{@M:kz Ak Bl | 401 xFx 16 244005 0,84 = 9,9%om .

Tanone b23h

£ e @

I Tb) . 915 0m.
k‘:—!’u 1.03—) =4 Lo -
4 ( ' U'h) — b:ﬂ,‘i:.m.

I::W.
\ Es: 0,’-!»: 3,60 bw,.
Rw adeplino. w tcontiment Louakomt A kewli Jov heudie A
k= o

ATa>T —» 10562000« 35468 kg-> T= 6134 kg (ﬂm%\&)
k&wdiﬁ%&“m-ﬁb%f
A%0,69 LL.%_L - 40h ok, (W)
L
+ Ddbmimaliow 4y ta "‘LI"‘\'H“‘:""

ey AT Ax6I3h 4 s

b.Ty, 40x68,3 oo s
@‘wm&:ﬂ:mﬁma“w'whmmwm&@m

o







EFFETS Cavses par

lo 5¢1sMe e ——

LLMM:ML»ALWMMM
MMNE ALLo, ﬂmmﬂﬁduoﬁ%mba
Jmmﬁwwmmbdu Wa\.ﬂ\w&w‘[\mt

mmw E’ww, LI
A.admun,
Emrvmm wgmwmm mnmamwmm

mMW%MWWA’WM

A«ml:iwtnm»hcaﬂmh Waﬁmm% mew

» Reduionn w&&m&w
Wﬂmhmﬂm mmmhhmfm.
Emhm%mlwl;mm&mmm
o Priusia, A bl ; aum dowa-eb A.Uﬁwdnum

Wﬁum%&wtﬁ%%hﬂ
.Euﬁxh&mﬁ&mwmgimm.

m hMWW %M-olb
.smmmthﬁmm@mw
.myw&nma%mh
.mﬁ%&wwmmwm
m o necounmunts dus Bosnes o olfauli

MADTAb 50 Jow Ju oy,
AL mm& naolads m - ‘&N




=

i ,oiu.i mm

Lo, MMM&WWW*N&lMWMWMMMJ
| o\xb Auhdhmm & G Cowmdinoml Nty o
qu:@d&h )

| Mﬁ) A'M yaﬁw Ay %e\m mv\homa Lmbwlab (STn) -

mﬁﬁfﬁf (51y). ”

| JMW&M&M$MW@1}
immmmw mmmmmmmﬁmam

| A0t

| mmﬁwAWlthWW WENA MW Apamtd & sy

Peos fvaNvathw¢uwwu Jay A kakioua AummuTﬂu .ﬂ.%0¢uih& bxbmm4»1w aifabvui foa

MOML Sounedans mnﬂ
‘ hméwmmwmmw
‘ ﬂﬁ%&mm‘tlh (p569m154114) -e.odswut Wit 46 Rowaludion dewt
L'y Lm
mxdl aib g?;LL Moy Ww

| Wi&mhhlr\n\dadldm‘an W&LMM&LM
b, WWWW&WW teu%..m»ﬁ:
Tz o

: Codlidiak Lol - W dihod 41 L5 wownall,
: : Yﬁ W\\k u)cwwi AL:EK:B?MARW\&M
];h’.g - (P569)

: o ! Yo Ay
| gwﬁmaw b .A' W& W mm:u

Wl
&h{mw&LTA&W %N.AM,M u\lmhm
| ,&Lh&m.\hwm\\ L»Amuxm\
Al ossatlinmunant e
| wank . 4 Sa. m !ﬁmaﬁm
a}iuc&mhm&hhw‘ﬂ\"m
| WMM
T= OOSE . 15,90 m

L=25w.

| \ ‘r"‘ﬁ"r"* m’mw Le A2,




=31~

. domp by bs dowgihudimol

U
T. 008, 2589 _ 02862

5
. J—O.M.bhﬂw B&W

T-009. 1230 g 4002

I
V) Qunsbissnk wevmol -

o Amaaldine Aot wiwned b dugpt) 4 ustinoewaml bl dapa dua
hodioSmw -

’WWJ»WM& A
Vi

o Ao l.m%:h.A:mh, : hy= 0,008%
o A M }

- FT’ 0,000%.

Lopudomk, ww kmwmmhmunmmab¢ww@
;{h)..lymﬁbh 3.4!1(,:.\.1 569 i P M:

}):0,065
ﬁ:%’;’w}: s b « (oo, 4535 Po63 ,
&M@hhm@dwhbafm e
ki, 2.5 1t Rowaharliwa ate & ; wwh
IARTIN AP PN AN e Ammud hewronks e
; b A E

Dotk

PN SR = S R K
_@-
Lo
)
o
o

1 0,230

R = @WMM@M&N&WM&
et 1

A
8, 40K b s WAQ hosfrialny dpsounitpn dla Lo
'B{m'h \\hb\.l,m‘. %: 4,45




-33 -

# otlitunl Mrase wircol - (ml::, M2 ?369)

! EWWM IR N 7 PO A A I P AT A

vet = | e Tye o (00,97)
W%

Vo
« Ay Kool -
(TT: X. %mﬁjz 4.0,089L- 4,45 f,l - Gr‘.g'\l-y‘ﬁl,b_

o« b LB S 40,0987 445 Y 0 M35 Yy

Tabbow downank b toethicionks M(mgkwn

Nveay | 4[4 (R | § g 1

0 0,451 | 0,4340 |0,4048 | 0,018, | 0,052 0,0261
0\:}' 0,’“!014 0‘ 11}0 0[0835 0,0'}02 0,0}1 LG 0,0 2:53
0, 01534 | 0,310 | 0,ABLe( 0,}858 | 0,0524 | 0,0230

N.B . khm ﬁkah,otm.n A3 3 W
—ﬂ@t“‘ Lmlrég&gl Palizue, Tromsatisal

3

10-

e
9

Sl vl |g

§ous




Km

-1!-.

5,00

2,00

5,00

24

£ 5,00
1

ME{VALUATTOY\L{-}:& CHARGES

SURCHARGES e
5,00 = 5,00 s 5,00 2 5,00

1 1 1 4 :..__._., - 'L'L

L LA TLIRILF

2%

SRR

!
’}\mfﬂml.ﬁ

‘ Ay tho,m W&\»ﬂl T1:

Mhhm%aumww.skm
S: 5;;2- 18- 6?
N{mﬂ: (Wt)
{G{: 558 ka/ml
P=100 Ka/ml.
% umg&wmb
. lm.md\m _____ 558+ 63,5 - 48825 K3
Aowlbe s —— =~ - o (24)x2 = 840,
bmmdu (5“):050:040:2500;6 = 6300 4

s bunchonon 4 pepdeliafiew -

il

j‘w;a.mwh ~25x0,3020,40 x 2500 7500
. 5. oao&oao,‘hzsooxb - 3600 4

“/1 AR — ——

A W S -1-;369:(5"'?) Be:2 o 3435

@Mm — = Gbydns 6 . 7200
G:??A-OU ka

U P‘:. 40"0 t&?,ﬁ: 8}50 kﬁ
e P . 39150 k
4 m G+ 5 T a

N o £nomk : (1,15&,@&)

Gr':f-l-gﬁ}(a}hn!
P: 200 K«a/wr
» Lhonoms Iumomenis :

,‘guﬂdu}u:_ﬁhh;__kﬂssﬂ?.ﬁ 2 43311,5 Ka.
. MW: ESeS L e B = 6300
- hoabas Nt — % 3500 ¢
hedodes s b * Flo0 v
. mu L o}qd;okox&xlﬁoo*b = 1200 *

- T 389« (6*1 0,4o)x3x2 = 62}0 @

G:???SZ, 5] f'fg,



=35~

o bosthanons gl

P: 200.( 6}‘,5 — 1?500 ka

ﬁjz &+§_-_ 81281,5 KB'

As- Polions Bommonal 11 .
: M&hwwm Mhﬂu

S. @-—5);11: M

Nitam T+ (Kmonse )
G:-558Ke /s
{P, 100 Ka

Chv: — — 558 x 60 - 33480 kg,-
Aowi - —— 2202 2 x (5*5) = 4200 ¥

M Bomsstwodia s —— 4230,3050,40x 2500

= 3600 7
MW“: _____ 5x4x0,30x840%2500 - OO0 4
AMM“ _________ zmafs,@zi) = 4800
./1/]mtr.mw: __________ 4;%;{540:0,40:%2500 = 3400
S UACIONE o %1559,(_5*75-0,:4)42,6;2' = 4652
] BT =)
P= 100x b0 = b 000 ka .

e GHJ;_-_ 57332 Ko,

NM thm\k (111‘&1,&1’@3
{G 1}35}{3

./[:itr% : — — — 4x0,40x0,450123x2500- 4 BOO
. P — — — 394 h4,bx2bx2 = 330K 4

G= 5820} ka_

Auw‘mqwd/wlnkmhm

P 200x60 = 12000 KB

Vo 42 Gotok Ky




=36-

TABLEAUR RECAPITULATIFS

des
CHARGES & SURCRARGES

PORTIQUE LONGITLDINAL.
s | Dibiguakion. o P [
— e (ka)
Nasha - 48925 i
| mw 6300 Lt
\Y . L«*ﬂz\m nodaa. $500 ‘
‘ )mui}uilu 2200 ’ |
“/lmww 3600
An Fowda - 3135 o
1 Apefine 8440
Z 11400,5 8150 : J
M&fx\w 433125 Re ?
¥ Bl . 6300 | I |
! < X 1500 7 » |
R o ama B Pomy om o} wyom
X Aefrasn. - HA 0 ‘
@ ooy bL10
) 13782,5 | 13500
PORTIQUE TRANSVERSAL.
ocon || ool ,
. bifealion. ot | .
- (k) a)
Mh 33480 > b |
haubos Bowmwowela .| 3600
- M\\MW 6000 3
: )rmxth.l.h 4800
yﬁ/ ’lli’-htlmu‘ 2400 2
) Mo s k 652
. 1200 1
i 56432 (000 1.
N MM 29300
& mﬁwmﬁu 3600 » , s
¥ W 6000 Sm_y 2.y g
2 2 L Amey Im. )
7 ] | 4800
hafeasny 4800
[N 9304
), 56204 12,000




“4-

FORCES SISMIGUES HORIZONTALES o
Ethe ot oMo 2 it 90 o el

FH:: W. T,

Nvery | Wiy | Ty | Fugy | FORCES CUMULEES )
39,15 | 015H | 12,45

84,202 | 0,1310| 40,58
64,2820, 1048 8 43
81,282 0,0186 6,35
84,282| 0,0524| 4,2y
84,282| 00262 | 2,1
5%,332 | 0,140u| 8,0%
60,604 | 0,17 [ 3,2
60,604 | 0,0935| 5,7

60,60y | 0,0302| 4,28
60,604 | 00468 2,85
60,604 | 0,0233( 4,42 2945

. 12,45
i PortuQuL

13,03

Lonei b
o M5

33,85

42,09
LT

Portfﬂl)t.

Transver.

é%g%%@a%ﬁﬁ@ﬁ

FORCES STSMiQUES VERTICALES s

. Niveao| Wy | 0v e
3 I | 7945 (9151 | 1245 | g50
W= OS
592 & ¥ | 842820131 | 10,58 | 042
»::3 S n 5 | 81262 01058 | 847 | 834
« 3 > [ [ene:]oom| 635 | 023
&w S | 84,282 | 0524 | 424 | 04
4 | 84,282] 00262 | 2,/ 0,08
W = L | 5%H332 0,131 | 91 0%
2 |3 _leosou]onn] 805 [ 067
R § | 60604 | 01048 644 0,54
X 2 S | 60,604 00786 | 485 | o040
o S
i & | 6o604| 0050 322 0,23
~ 4 | 60,604 0,0262| 1,60 0,14




Efforts dans lés
Portiques




: 38
|

| S0US LES FORCES
| HORIZONTALES. |

'l LLW&A WLMWAmwmhmﬂn&& BOWMAN

|
EXPOSE DE LA'METHODE DE BOWMAN
;M.‘—-n-—;u_eu;_-.—-_—-_;

' Fowdhan ol 5 sty Haammsallinsl s St
bt M S o ot e
AuMW&%Skdbhmw&Wm

+ A Lowark dowinn wtow, 3 0,60 b .
Auwdmﬁwmdw 50550,

Atauhxanhuwmxmjg( ARy WO, & 0,50 -
Awwwaobokmm&h%m%mﬁm

fwm )Ia\e'rmw&im @wm&m@mm
ti«ik m wwﬁ- Jy Aol
,.o. A A lBOWMAN o honabhare do Aales ;\P-;L Ak L
Rowqanly |
mhmmhmamwm gwt Foas L wibnt

Q“'Q“WN‘JH Aognouks Aowk me
Miﬂa M'”“ & Owendidh
Joowl -
Mmmm e ‘ﬂ’““m
)rm}um&ul MO, +
L
F: F+Rhabs. 4k,
&/ &) Bl o) B Daw: - F.001,
— f—= = e BT S SRY S
Fa R/ B _
Z Z Z Z K- F1.
mr
L ] = ik MW T;
L — . 'D Wmmwm
M. Fr. ol ol be 42, -
Fi . wowants 5 o bos 42 heteaun :
i M= Fipb
d:%: “omk Ja A, BOWMAN ; Az%»m A AT
Dtk P 20 mia,t\m b 4=




-39-

o Wowanit doww s

Lthmmt,o\m/r\eﬁn; MLM%JMF RM{MM@M
thWMhh%fhﬂ: My= Etﬂ: ‘rﬂ“fm

thhmwllahla%'hl-. B'Fz'dk f{ @,qoamh.

K,_{qkla
CRah A 5 e
M=l KH+K1 i
T s e e

ﬂmm,&m

1E=M&hmam .
ky- 32 . REN

aba ;0 K- T

P Aun Wostoun InBanddiosh -
Aw wWarkus dm)ﬁa»&m,o\mmm
ZF F FL-E- 4,4.‘4"' +FA~H~

A); Ju+’l v ZFH‘I M&”M’A‘Q“m
&E}Cﬂm (l Au MM Mmha W
A L2 nmrw, er,udm,m )rmtmcj:,oxz i
hm /\r\nﬁmm ! s
uchh 3 40 X choge £41. T
_ AL Ly
M= fs b o E'Of‘;I,*I;+15+,_‘+CJ,61w

L%WW ML%IF wwh

A«»dew B Aadeoden, Mt e Ao
mma%mm if Wotud ; 2 Jowctiy sy v

Ms ek M} ohlwas ,o.,cw\eml ,fwtu)u NW&LWM

- Pown aw nnd 4% W«
MB M= -(Ms+M2)




- 40 -

PORTIQUE LONGITUDINAL  sesmcse——

Mwabﬁw

Ihinea, b, hotbinne.

2 o
i [ e s
3 S
3 st T
3 (o
5 e

JL eI
memdu s o Rl

f"mﬁ Fuiby - P ooy Phodn iy -

Aaliosew de 40440 (%mw ng)
LIM’A‘“W )FMW WAMY AR -
It]mul: F’H'F’J.-\- F3-I- F4+F5+F’b :

0614 +I'l. +O 6Ib = S;EI

Lo-'emw w«h

F 061F 0.9 £ . F
o e -J—

501 3.0
o wiwt . F. FyeFycFss LE o F
foI 56

Fﬁ': Fﬁ" ‘OSL?B F F];: F:},: Fq-_ Fj‘: JE::C D((-%U ?LL
s ito 2,22 395 | 4,05
< 3,30 4y 14 1,80 | 4,20
gt 4,50 5,03 165 1,35
™ 5,40 6,16 15 | 15
pY 6,02 1,52 15 1,5
T 6,31 190 06 | 09

L,

Aol o a,a, “,1;“ P



q-hq -

i!)%gg,@ o bt o o B s i
il

Mﬁ“imu llm@hhﬁnbmmm

M Edb n=1,2,3, 14,5,47
Mwbaﬂ-l&. : MS 1’. %L (nw&.w., )rﬁfhmm\
Niveay Q- ‘
E’N m'ziz
M' = M' 2 F{- C(]\, z 4|95:\ 11—'“) = 3,#} /th
ML:.- Mb}"Mr ]_5 z F‘). D{L: '1|55!.1.21: &1331".%
Ao Jroae -
MoazMogx Fir bl 4055136 = 1,67 k.m
| P M.55 = F;,.Ql.: 1,052,%% = 1,33 ko
A
w Elh%— 2 4,80233= 53w
Miy= M,,! M;, = Mis= 1,005 M= 3,40 k.
Alebone:
Mg,= Mgy = 420433+ 3,96 Lo
Mgy - .cMgg 4,20xh1: 4,33 bown

NVEAUS: g B
Mj,= Mgz A,08x Sz 143 kw

Mz s Mig = Nib5x 5,00: 929 Low
Alde borw:

Mg,z Mg, < 4352 4,5= 60D L.w
Mg,,_...-“ssz’lb'iaﬁﬁi :}Wt\m

g 1] e
Mven gy
N;h\: H;{,: 1151 5;11'.'3111..“\' b
H;.,,-. e ﬂ;,s‘-‘- 115*(';-‘1{93 ‘lol,lh d
NN Y
Mor= Mop= 455,484 kv
HS':."" = N55‘; '\.‘5 xbl%: ‘im’t!&h-w
\[E "L: A
B W E\»XJIL'-
MiyzMipz 45 x 6,02 = 903 Kow
Mize o = Mig=45x3,52: M28}.w
A Jou Yrout ©
Mgz Mgz M6 x 602 = 903 X
Mose MonzMsya Mgz 4,5x3,52: M2D ko
Niveay -

Ew)wl
Mgz M 0,6 bPA< ;BL

Mige. - - = Mig® 016x%,90¢ ko

A Lo booaw - -
Msﬂ M%- 0,0 xb24= 5168 Low
Mspz---= M5 < 9+ 120= TMEw




-

lulimm

(wmbuw X ﬂmkmmn\(m.ummhmw-.
ﬁ\mn.»&aw 1 10\, ;.h )
Lu h&h“nwhtbmﬁt )
a:‘“\&:_i-——"‘s M WQ!AMIMMOM
2
Moo M2 May Wy Jos dn wseada dy vt

| Niveav €.
) F;_h,b ‘1l.h b-

Myz Mg = 3, 4k

Fdin 5.5

H;a: “(1_‘1-. S M5h: Mg&: --_-u';s z 1,4} X

NweAv 4 o 16

Mgz My = 5.9‘{--{-‘1,61 - 18 bw
fm2a5:

Moro. .« Mele 1404233 _

W Msd= L4222 - 4o} b

| NIVEAV $&

Edn1do:

H\: MB: ?, 1}3 +3,96: 14,39 t\u,
o 23.5.

Hzcb:-..-’{g,b glﬁ—;l*é£= 1M Ew

NIVEAL T Fadoy A G

Miz My s 8,494 600 = 1 1B K
fl2s 5.

ﬂiﬁ—_ e A H5d= M;—}'r‘i@ '&laik.\m

Nivesw$. Fdas 1e¥ 6
MM s 90248400 1343 b

&151&5
H;«a -2 Msd = JJJL;"‘M“'_: 10, 34 ko
NIVEAUTL. s
e Fdaa Ak 6
MyMo=378+90%: 282 L
e 2% 52
H; PR Hgl: ﬁ%ﬂ: 5]0" tw.
Les Wowatnts & Lo Jase ds Aotkigus M(ﬂwﬁ Jon, dua WJ‘IZ“%‘“‘:N Mhsss 3 060k deka
Pha a6
M,‘: Hg: 5[&:5)31.\1.-
E;h Lo f:

5 i by

H'J-:-— . =H5=-+H k.u



ShA=

MQHGNTB SDUS CHARGES HomanTALes
{TABLEAV RECAPITULATIF (ew)

' NIVEAU N6l | My [ Me | Ma | M l ,
| ‘ﬁ' X b - 3,4t 3,43 e
| 285 [29F [24F | 434 | - ek :
| 4 Adb | - %61 | 594 | 467
| 285 | 461 | 401 | 240 | 2,34
| S A b-ké < #3343 | 39 M My,
| 285 | 34 | 31 | 929 | 493 Me b= Mo Mg
| $ hko | 2 [448 [ 81 [ ¢o00 Mo HEFFRIIN, My M sap
| 135 | 687 | 8,67 | 104 | 7.60 S O W
| 4 y ttb - 13,4 | 903 8,1 Mow
| 183 | oY [ 10H | 1,28 | 10,44
| A, ido| - |10 38 | 03
|| 135 801 | b7 | 120
— N A M Joo ﬁuwaa lmgmioiu
| wxﬁ\,&»w
'| . 2,81 2,4 ‘T‘
| JI+ "ifui ‘!|3k t\“‘\fE V) ‘ﬁ- .
|l 34 1R 1}
| _
| | 4ot 4,63 ‘
[
. Cam 5,9 | 140 ? Nivery 4.
| L] J,l!if
| qu W&
' 104 E3 i
| ;
| : ‘
3,9 7,4 5% | NiveAv$ -
| f 493 H Lh 529
| ] : -
|| i , L) i
| ! M Ax 6,81 l
NwE S
‘: 4
NWER $-
“l
NIVEAT -

!
T I .
[ .f-lhlk‘_rﬁg-&:«'s?:\}., LW'&\Q,\\N H‘vk. 1 seat '\)\.‘\.\n . kw&



m@uu dus EFFORTS TRANCHANTS .

A fodsa)), -

IE)N.A SI“'

i——— ]

Down Adon b Rewidine. e Fowte
mmﬁi wotuda Aada v, Agiwmian

Mw

-4k~

T

MLKRAMMMWMM@M@W@

wmmmmﬁa

lwr.\c.hm«&mwﬁuh
M(x)- Nn#

.| R 0} M(ﬂ’) Me = %
}m \ 11-.!‘} M(=)= oL+ Me=-Mw -

— _(__ HH’_H“’J
)

=3 ML&):-M_Q""‘:_M}’_@ +“5

T- J)M - ' Mo Hw)

M/}Mﬂ-ﬁ\m}: Awwma&wb@ SRk -

T. Met Mw
L W&
NIVEAY | Bioweds l(m) M'{k_“\ M&“\ ;E,S\T{ T%E\u 1 2 3 AT
<. &2 boo | 3,43 | 243 | ~42 | 12 4 5 (3 I
2-3 | bibo | 29% |2,13 | -992 [ 092 2 ® 9
< 4-5 460 | 7,81 481 | =23 | 230 10 " 1l
5-6 | 460 | 4681 |40} |-201| 2,0 " 1 5
g 3-8 | 400 | 14233 | B4 [ -394 | 394 & 7 [
6-9 [ 460 |3m | T4 [ -303 | 3,03
< fo-44 | 4,60 [ 14,10 | 8 8% | -490 | 4,90 e 8 = )L
Mm-12 | 14,60 [ 887 | 6,61 | -3,39] 3,70
5 n-qy | b,60 [543 | 4o | -592 | 592
A4-45 | Li60 [ 403 | 404 | 486 | 456
4 16~13 | 4,60 [ 42,82 | 801 | -4ik3 | 4,43
13-16 | LGV | go1 | 801 | ~341] 3,44



A

s PORTIQUE TRANSVERSAL ———

s U Sm. o sl 5.
DpRk. i ot t+ -4
30
15,208
ot o
1548k =
29,03k ¥
300
29,45
1,5

AN SIS TTPRTSIFTSY

Mmmnﬁ%@ Fh R Fy
W“"‘*‘m EAF&%W D, LG -

Fﬁ' J BI F ~ -9-32 F= Fu .
0,614‘&'11*-‘[\#0]314 b
5 TF =
T 08Y+T 414081 36
NIVEP‘U F.‘ :Fq:-ol%F F1: F3 :-F—- o(_L L '
; 0 i e b oo ks ek
0% 1,80 3% 195 | 105
. 3,38 by 2, 180 | 4%
4 k4,5 5 80 1,65 | 4,35
$ 5,60 100 1,50 | 450
e b,23 %,80 1,5 | 450
4 b,54 8,20 0,60 | 080
Ile“knaLm.kmﬁh.Aum 1!
Niveay $.
Ewn ﬁtl

Misz Miy= 1,80x495: 3,50 k.

Miy= Miy: 24495 4,33 t
Ao brose:

Ms,= Msy = 4,802,058 4,90k .m
Ms,- Ms, = 2,2 ¢ 4,05: 335w
Niveav 1 -
NWemw§. m
My, Ma, 2338« 4,805 b08 K
H . H*L‘ 22 x 4,80: F,60 X

i beialisiE T
Ao Yo

Mgy Mgy= 338402 K,05kua
Mgy =Mey= bty xh 3z 5,00 Lo



\ ~46-

Niveay I )
== e Dl
M.L‘! “; = I‘]’ﬂS’-{ILS: }H’kw
Mise Mig: 5,808 4,65+« 9,53 b
A ,-NL'Q.W'
IIN'I\-S.\'-' M.‘s“: I.,loﬁ X ‘lait (olw b\dp
MS;,: H53 = 5.%0 A *.% ] Lﬂﬁ L\w
NIVE s T y
Ew b
Miy: Miy: S500s 4,50 860 b
Miys Miy: 3,004 4,50 40,30k
A o bade -
Ms, = Mey= 5,60 x 4,50 3|‘l°h-\m
Msy s Weys 3,90 « 1,50 = 10,50 S
N‘Nﬁ'k\lﬁ. . [}
Ewklh.-.
Mi=Miys 62 54,50 8,35 b
Mgz Hi‘b’ ]!ﬂﬁ « 4,30= “]E k'“"'
Al_.qg,w: Y
Ms‘.‘“s“: “‘13 ¥ q|sb: g|35 D
sy HSb: 1004 4,50= M

Niveaw T: o pe
Min: Mi= 6,5420,60 383 Kw
| Migz M3y= 83020, 603 h Sy k.w
| Ao, oo :
Mop Msy= 6,54 2O M= 5,83k
Msq- “35-. ﬁ,’ﬁ !.BI% = 1,0 kw

[P o T Tt ]

T Nwa v Aol T Aodea) )‘@mhmmmﬂ&

- ummmmwm%«wamﬁmﬁ%-

Niverw 4. o a !
La orulian WM A oo : (30x 65 cua).
lag W}lyﬂw PN AW )rmh;. a8 L, 60wy (u..\b._g, ood d'w}.
MM o amm&’\,ﬁ'am LMWA‘ %) .

M)rc\ka
‘ launs favackivseRauun Aol Mwmm,mw

Ngoad | Lo(pud | M (o) | Tg (o) | Td (o) | Ko (0) | Kd (0d)
1 - 460 y 686562 - 11460, 80
2 460 160 656562 | 686562 | 440080 | 403860
3 160 4 b0 686562 | 686562 | 403860 1460, 80
I Lo . 686562 | 686562 | 460,60 ~
‘ NS 4.
i Md: MI: ‘5|51 k.\’ﬁ
N - P !E‘E‘- K kA= 4030, 60.
Mi: R o ——-A' T : e k-a-. A460,00 .
Ka +K K, om

Mi: 2,241 195.918= 3,24 bow Ka KA



-43-

"L%Q% A W S R

Ka+KJ Ka*KA

Ma: A6 bow

-—.—_Isz»\hm{um A -P@MH

v 5 .
TABLEAV RECAPITULATIF (o k.w)

NIVEAU [Noowd | Mw | M, Mg Ma
4 / 3,50 | 3,52 ’
5 1 146 3,24 k33 ’
3 3,24 1,16 4,3} v
i 3,82 7/ 3,51 Ve
1 ’ 1,98 6,08 | 4,80
4 2 2,65 | H30 3,60 | 2,35
3 1,30 1,65 31,60 2,35
I 139 % 6,08 | 4,90
A 4 M1 3, b} n,05
S A 390 | 1o, 951 | 5,06
3 10,34 3,90 9,51 | 500
L, 1,32 z 3,61 4,03
1 / 14,68 8,40 6,20
A 2 8% | 43,40 | 10,50 3,83
3 13, 46 w98 | 40,50 1,84
b 1h, 68 / 8,140 0,28
A / 1135 9,35 8,40
4 2| 5% | 1630 | 130 | 10,50
3 16,30 5,90 11,10 19,50
! 4 11,15 = 9,35 8, 40
1 ’ 13,18 39 9,35
‘ ¥ 2 41 42,4 9% 1",
3 A 21 by e oD
4 43,29 s 3,93 9,15

N.B: o voliuns o mluawnld donk davoatia ty, k. .



A
| Ae 3
Sakss HHHH |
i ;::J;:r'L Jflb
| 'b.'-"":' A a
WA i
6,08 160
S (% s
| il - i
I
éi?,se e
| b 05 ﬁ. B'ﬂ L
Hn - b}og 0b
iy
A
v Jﬂ {Olﬂi "hﬂa
Ufu,’ri 8,40 0
bid 3,63 63 350
| % .H d i
F 530
| 81 2 (1 : W8 1
i R 10,50 M0 il
‘ . ’ o
J : 8,30
4:
‘ E__é | Hu® W :‘,"f:ﬁd~ i
9‘5& = A \
i 5 (T 4,92
o 4y
m .ﬂ-;‘b_"
5,ﬁaé'._ﬂ‘” 330 128

| N.: thﬂwm‘h.%

352

3,51

| 608

161

849

6,28

3,35

8,40

935

39



-49-~

el dus s Bk,

| et it Do asliias e Bcdl is o Bt K Jovnts daw b Hoblo
A Wi

Niveay | owdt [ Lot Mo

(k) Mwu.!@ 13}

'I‘.*a“&1 Tét

1-1 b 60 3,52 | 41b | -100| +400
| < 2.3 460 | 324 | 3,24 | =338 | 4379
| 3-4 hbd | 446 | 3,52 | -4,00 | +400
| 1-2 hibo | 198 | 2,65 | -4 | +4 U
4 2-3 | Ao | 330 | %30 | -8,98 | +,50
' 3-4 h,60 | 4,65 | 398 | -426 | 42,2
| 4-1 h6d | T2 | 3,30 | -3;31 | 43,32

”4 2-3 4,60 10,3 | 03y | ~AL,bh +41,bY
3-4 Lto | 3,90 | M3 | -331 | +332
| 4-2 b,60 | 14,68 | 4,80 | ~y4b | +4,1b

| % 13 1,60 | 13,46 | 13,406 [ ~15,84] + 15,84
-4 k(0 688 | 1u,68 | -LhiAk | +1nAb

| 4-2 Ao | 11,15 | 590 | ~503 | +5,03
$ -5 | 4L0 | 1630 | 46,30 | ~19,18 | 413,15

3~k 4eo | 530 [ 43,35 | =503 [+I0
| A-1 b0 | 43,28 | 44 | 31 (431
/S’ 13 A6S | 12,24 | A2, 24 | - 436 | 430
3-4 440 | hhd | 13,28 | -3,31 [+3,31

l M'A\LW

o

oo,

Maaws. §-

AMaiydus S




’[sous LES CHARGES
VERTICALES e

th volicalia Aora luMLﬂ\nALALCAOUOTMum
CLRA'6D. m)rmﬁ%mmf\hmu ML Joumia ;

aflmm.

s toleul

oawwaxe A da

W m;, “MW Muthmmﬁn\nh}rlm
d&h WMMW&W

memmmaaom.twim daoeh Mg 404 W.Jhnﬂm
’dxmh&»!&m&m ARy .bh)‘mjm QGIIA B ALy Ln\mﬁ.uw

E

— e e e e —

N‘&b).EIBM:
R
= ? b i du bl it
b ™ 1 = =095 uhwmﬁnaﬂ.ﬁ,@,};
’ | alaﬁw\tmw Anle
: “'M Tw Mw ! El.m. mm
Eﬂ, ¢ " = : L oﬁL pan s v Lo
—_-| T: 00 5.

A ‘ i s bt sl

lu 93 T 000N ¢
)[Nv 02 0,80
L., 0,6 Le

= |
oll i v e RS
| |
= »r,\mmahmaxw
. mmaumam
S m hmao\mx‘) e

o M&m‘?&l%(& mﬁ&ﬁdxmakm

Mw ‘1“,- +in‘l Qu LJLM&W(
u btk Soatounlis) fo ululh

Mgzﬁl‘__sl_s-l-E.Z‘lz.Qt w iumhkn\ P

T kg
Lo
LI In &1, thdmamma&w
Al Ry o .w;ﬂnmzb&»)rehmh‘\mm . "
L 5L 5 5 Kes },s_ 5 Ker ‘b ; : =
w 5 Lw

l/t 3:Kw+kt+K5+Kw s



-91-

Lurmmbdmhm&ﬁm(w&uw)w mm&mdmh.\t
nAu‘W\»JL’/ hb..wwch.
MW M. k‘"+ My ( --"5!

M.,:M' (4-.‘&)+M' Ke

o Aw ) MM‘AM’LW&W

Mg-—-(M'-Hu
Ammbﬂumm&»)r]nwh» lmull'rn'&nmbqu»mk

IR (M;- Mw

thWL’WH;&Hw ’P&NJ\--D.I.A W-AA&W
}:\\Tmmut&hwtb 1\)»! Hf,ﬂ“d Lo.%au,
hwdu&uhnmw%au»»uka\»ta&

TRAVEE DE RivE :

notud du it : (hax do Conselt)
Mh MI.,‘( ..k"‘

M, M.lq K;' My Mle kn
L]

Mol yorsmn du W At WD

Lo, lw,&hmwchm:at urxhal,
Yy %AMMPuMOB¢4
e

)

X,4:0,80 M K5‘+Kh‘>/ “llskt‘.

& Yy= Q_M
15 Koy

}T\M Kﬁq-l kﬂq L A5 K“ .

MOMENTS DANS Les PoTEAV X

ad.wd: de, Wtk wal thawah
iy %ﬂnmmlsm&m&mw

EFFOR ‘r TRANCHANTS DANS LES POTEAUX - EFFORTS NOAMAUX HANS LES POUTRES :

P %«MNMW’MWMMﬁ‘WW




-52%-

PORT]QUE LONC"\'TU D'INAL e

b thangss vontizalua (o witha Lodolss) b dows Jawa b koMo Boand -

NIVEAV G’ (th P (H"l) 51\“&]&
gt 3,10 0,35 0,50
1 3,44 0,70 0,42
g 3,1 0,30 0,34
T 3,4 0,30 0,25
'S 314 030 0,13
1 3,14 0,30 0,08
[ -
kj\lM A-u. W’.: o ;
I . » s A ] »
NMMW q.mhmhgrdm pigue ; tdul- € elowk W
I. 30x40 : .
| W, b0 Loxyo
1 30ak0 ,
1,60 40340
'ik Joz 4o .
2,60 50=40
_1_ 30240 )
5
1,60 40240
+ 30280 "
k0 401 140
..]f.. 30<ho ¢
3
130 Loz 4o
+ 7 w i m
S
2 460 4,60 14,60

od
e

ot v (o Aoy



~53.

Lo toeadd daa mdwaendis owane Wornda M!utlnnauwﬂimiu MW@MW&LWM
h#ﬂl«ﬁm MWMMW Mw J.l
Lw;‘«t, Lw; 1s;Iw51L}-1\~;15}lm-,l&;jm;l&} Kw:ll—"“'. Ku ; =_‘ : k“; 1y gD

w l, n

Tobsom Jownonk Ju !hm[mﬂf-q;m wmamwhqm LW
(’PMME\MLAWA, Ku.-!-ks {"l“SKe '—b}l!o;%ﬁ

Niveau| g $ oy < %

ANped 11 12 |3 4 |5 |6 [ [ 8 |9 [[10 [ A4 | A2 [[43 [46 |45 (|16 |13 |18
b 7 (60| 460l # | hbo|k60ll /| 4,60\ k60|l # |46O[4GOIl / |6O[HEO|l /| bQ| 460

Lo [[460( 5160|160 || 1, 60] £,60{ 60|l 60| 1, 60|k 6O[| 4,0 | 1 60 | 10 |[4,60 | 4,60] tr b0 (I LsGo | inb0 | &b
in 212 12 (60 [20]2,60 [12.60 [ 2,60 2,60 || 2,60 |60 |2,60 [[2:60|2,60[2,60 [| 260 | 60 |2,L0

I L 2,60 2,60 [2,60/[2,60 | 2,60 | 2,60 [|2,60 | 2,60 {260 [ 2,60 2,60 2,60 |[2,60 |46 2,604,301 450 (4,30
LoTe |16 |46 |40 |46 |40 {46 |46 | 40 [0 || 46 | %6 | 46 || 46 |46 | 46 || 6| 16 | 4

1

To  [24300up0 (43 24,3 [2,3]24,3(1343 20,5 (208 (20,5 1203 (2,3 |24 0 (24,3 (24,3 11245 [ 243 (213

T [ [ (203 [ {2 [y 43203 |24 3 1243 fand fand |43 (23 |2 24,3 ARRERR

Lo ||~ 368 (368 ~ (368|368 ~ |368]368 ~ [368]3,68| ~ [3.48[348] ~ | 368|368

j,',‘ 3,683,60 3,68 ||3,68(268 |3,68 3,68 |3,58 13,60 13,68 13,68 1308 (13,68 |3,60|3,68(3,68 (366 3,68

Vo 117 |72 |7 llaan [2,382,342,08 2,08 (108 |08 (2,08(108 ||200 %03 1308 |4,88(2,08 [2,0®
s (406 [2,08 [2,08][3,08 [2,08 (2,08 12,08 |1,08 [508 2,08 [408 |208 ||508 |2,08|2,08 (4,08 [4,04 (40K

o ||~ [h3alugs || < (WS [H3S |~ (88 fuss || o (8438 |[ o |wdS| 435 || | 46 ) 30
Ko 11535 h,35 [,05 [| 4,35 435 4,35 || L35 |4,05 | 435 (| D8] 4,35 | b3S | |85 | 4,5 | 189 |15 135 | 435

ke [ {2 | 2 (1940940 (9,40 [[oan [hea ek [froau |10 ] A0 au || 40,3 A0 Ao DA | 0. ) 40, Ly

Ko 140,20 ] 20,244 140,41y {140, by 4o, S0y | 40, {40, 2p 40,2y | M0, 13 40,385 40,304 14,3 | [0,y 140, By [0, 1Y |[R0D A0 1B 10, b

D [la39[18,94 /18,94 123,68 [26,04] 28,04 114 83 28,40 [19.48 [(2,65|18,40123,10 |11, 83129,A8118 49 (135,08 33,42 138, 42
Ikw/p o |oz3 (023 ] |04 [04b ]l ~ [045|0AS || ~ (045|045 || - [045|045) ~ | O1N |04

Ke/D [[030 [0,23 (0,88 (10,43 [0/ (0,46 19,48 [0,45 (0,45 [(0,48 |0,45| 0,45 |[0,48 05| 0,45 || 0,4k [ 0,44| 0,14
KD || # | 2 |7 [036 (022 |0,3% [lou40,35]0,35 |[o,u4 [0,35| 0,36|{0,44] 0,35| 0,25/10,30 [ 0,46 | 0,1

Keld Jloro (0,54 |05k |043| 36| 0,36 10,440,350, 35(0, 44| 0,25/0,35 [lo,k4| 9,35]0,35 10,56 | 0,53 0,52

NG mm@m
-4 4

Ammh.!. x A0
Wkukblks““'kwtkm 140.’\\:




Mvmb ({DJA_Q_JJA MQ!.UJAA:

. Mhm&

W&th ,Mmh
Vuﬂru.a\.am’\m\}u.m MEWA AW Dalob

11

Ml,: Ctm 5

Qmmhmlnmz

y

My=

Mwz M‘t. -%'- +M“ (’t-%}-

i

Mow Mo 6114 1.

e 7

P e i

S g

§ g

]

q,P, Slv) ;

Ja vaovarnda

m)rmt&hm i o
WW' A

i 1 ! .
2
\n ifbiad (Mt - MN I
4 5 [ L
1 )
Ms:._}'{_s..(Mg-Mu)' ,
)] 7 8 9 9 4
10 0 ”n "
'H 1 15 15|
1 ki L "l
nr T rL o 7
MOMENTS pows ()
NIVEAV t\@} Qe 9y M, My M, Mw Muw Ms
1 3,40 ’ 4,94 / 3 ke ’ 3,406
D 2 [ a0 [ 30 | &% | % | b9 | 4% | - ;
3 3,10 3,40 b, 34 595 | 4 94 b 9k # ’
4 3, 1 / 4,95 - 4,01 / 1,86 2,15
4 5 [ 41 | am | 495 | &9 | 49 | £95 | - ;
b | M 3,4 4,95 4,95 495 | 495 - ’
3 3,1 / 4,95 7 4,06 / 2,03 2,03
S |8 [am [ am [ 4% | 495 | bes | &95 | - ;
g 50 30 495 4,95 b5 | W95 - -
10 3N 7z 4,95 7 4,0b s 2,03 2,03
S [ [ am | am | 495 | 495 | 4,95 | 495 | - -
12 3,1 ER L) 4,95 4,95 k4 95 4,95 , -
13 31 / 4,95 s k06 / 2,03 2,03
| $ [ [ am [ am [ w35 | 495 | 495 | @95 | - -
15 | 3,4 3,4 hy 95 4,95 | 495 | 4,95 » p
' 16 311 / 4,95 - 436 s 1,49 1,8%
| 4 11 in M 95 k395 | 4,95 495 , P
% | am | W5 | 495 | 495 495 - ’




MOMENTS pows (P)

~-55-

| MOMENTS pews (SIv)

‘ . w | M Mw Me My M Ms
i &”& ) ki) (w) | (6w | (k) | Gew) | Co) | (b
1 0,35 ’ 0,56 , 0,39 , s 0,39
< 2 0,35 03 | 056 | 0356 | 0,56 0,56 p 3
3 0,35 0,35 | 0,56 0,56 0,56 0,56 . -
L 0,30 ’ 1,13 s 0,91 s 0,43 | 0,40
4 5 070 0,70 1,12 1,12 4,42 410 / ’
b 030 0,30 1,12 114 142 4,4% ’ -
1 0¥ / 1,42 s 0,92 / 0,4kt | 0,46
¢ 8 [ oo | o | 4n | m | 48 | 4in | ~ ;
9 0,30 0,30 1,12 1,42 1,98 412 % ’
i0 0,10 s 144 7 0,92 ’ 0,46 0,46
§ [0 [ ow [ o0 | a1m | wn | 4 | 44| - /
1 0,30 0,70 1,00 1,11 1,42 4,41 ’ /
{3 0,30 ’ 11 / 0,91 ’ 0,44 0, kb
$ [ [ oz [ o [ a4 [ a4 | A | 4w | - /
15 0,30 0,30 413 144 412 1,12 ’ ’
1b 0% ’ 4,15 / 0,99 ’ 0,34 | 085
Y o[n [ ow [ 00 [ 4m | 4m | 4n | 4w | - 2
18 0,3 0,70 442 44 1,12 1,14 / -
e | @:‘5’ B % [ Me [ Mw | M| My | My [ M
1| 950 ’ 0,80 / 0,56 / / 0,56
‘@ 2 0,50 0,50 0,80 0,80 0,60 0,80 /
3 0,50 0,50 0,80 0,80 0,60 0,80 s !
A 0,42 ’ 0,6} ’ 0,5k , 0,25 0,18
4 5 [ 042 | O,hn 06 | 0,61 0,63 0,63 / ’
b 042 0, 42 0,b} 0,6% 0,63 0,6% s ’
¥ 0,34 ’ 0,54 ’ 0, hiy y 02% 0,1u
$ [ [ o3 | oan | o5 | 054 | 054 | 08 . ’
9 0,34 0,34 0,51 0,54 0,54 0,84 < z
10 0,25 ’ 0,40 / 0,33 ’ 0,1b 0,16
© [w[ o025 [ 035 [ 0w | 040 | ouo | omwo | - %
17 0,25 0,35 0,40 0, 40 0,40 | 0,40 ’ ’
3 ] 04 ’ 0,13 / 0,34 s 0,44 0,44
1 1 | om | o1% | o3 | 03F | 033 | opf | - ”
15 | 0n 0,41 0,4} 0,41 0,43 | 033 s &
16 0,08 s 0,13 - 0,1 v 0,04 0,08
4 | 008 | o088 | 03 | o | o013 | o4} z -
1% [ o008 | 008 | 04 [ 04 | o4s [ o1 - -




s EFFORTS TRANCHANTS _ CHARGES VERTICALES
PORTIQUE LONGITUDINAL ey

METHODE dr CALCUL -

Bw.i;hmimlwdﬂ MmWhMm@Mmh

wewambs 4b Combumly, & (Awm Au.c,c,au,a)
Me
"L ;
AkL:uuu_LLuJu_LLp Y My:0 —» RA-R-MHM\»-%%; .0
< L =I.| — Ry M"!,_Mw + ‘11
L squakion ds LIl Bouchont it o

T-Ry-4% —» (T a{%)r —I——M“M” "

T
o, ')t'.%- M v %:%4.%\!,[ M_ Mazﬁi%.
mhmiml Jrounchowk ; ow wy bk pon thok du WMMM
ﬁﬁﬁ mmmﬁi oo S5 s
L';%jfnk
=0 —thﬂ—i-}-ﬂ"’-—Ml”—-

%zl — Tz ,ﬁ_+ __ME'NN.

EFFORTS TRANCHANTS soua (G):

nvew [ B | gy | Mepad| Mg [ T0 ) | Taet @
1-2 3,10 3, 46 L 6,84 -1 45
s -3 3-3 | 3,10 4,94 4,34 113 ~1,13
4’ L4-5 3,14 4,01 495 6,95 -3,%6
5-bek 6-6" | 3 14 4,95 4,95 $15 ~1,15
6 3-8 51 h06 H 35 690 ~1,38
8-8ek9-9' | 31 495 4,95 3,15 -1,45
A\ 10-11 3 Iy O 4,95 ED -1,35
=42 ek h-n3" | 3 A4 495 4,95 1,15 -1.45
4 13-4k 544 hi0b 4,95 696 -135
1445 ek A5-45"] 3 44 %95 14,95 3,15 -115
1 -1t | s b w35 3,03 -1,18
R348 518-181 3 14 1,95 4,95 115 315




EFFORTS TRANCHANTS Srwa !P )

~53 -

vivew [ Bowds L] " e ™o [ 0wy | e
4 1-2 0,35 0,39 0,56 01t - 0,84
2-3 &3-3" | 0,35 0,50 0,56 0,81 - 0,80
@ hrs 030 0,94 4,42 1,56 - 1,65
5-6tk6-6" | 030 1,12 1,1 161 | - 4,61
'6 3-8 0,10 0,92 41 1,5} - 1,65
8-99-9" | O 4,02 A4 1,61 ~ 1164
10-11 030 0,94 AN 1,53 - 465
$ nnpdn-2| 0% A4% A AL 1,61 - 1,61
,§’ 1314 0,10 9,93 4, 12 1,5% - 165
fy-15eb 1515 030 1,4y A4 1,64 461
< 16-1F 0% | 099 12 1,98 | -~ 164
17-18<b16-18| 010 1,42 A4, 1, b4 - 4,64
EFFORTS TRANCHANTS owa {SI\: )
NIVEAU || Sosser 4 (kpt)] Me Muw Tz Tzl
. (k| Uead | (o) () )
< -2 0,50 0,56 0,60 4,10 - 1,20
-3 ¢k 3% 0,50 0,80 0,80 1,15 - 145
4, h-§ 0,42 0,54 0,63 0,94 - 0,99
5-b bbb’ | 0,44 0,6} 0,63 0,83 - 0,9%
4 3-9 0,34 0,44 0,54 0% - 0,80
B-3e£9-9” | 034 0,54 0,54 0,18 -0
. fo-41 0,25 0,33 0, ko 0,56 ~ 0,59
M-dien | 025 0,40 0, 40 0,58 - 9,59
4 13-1y 013 0,2% 0,33 0,38 ~ 0,40
fu=15 & 4545" | 0,43 0,4} 0,2} 0,39 ~ 0,38
A, Je=~13% 0,00 0,11 0,43 0,18 - 0,49
f-1bdrib-18' | 0,08 0,13 0,13 01 | — 0,19




-J8 -

PORTIQUE TRANSVE RSAL e

Niveau |G (k) | P (kfw) [ STV (ko
< 18 0,3 0,16
4 5,05 1,0 0,6}
o 5,05 A 0,54
A 5,05 4,0 0, 40
. A 5,05 10 0,43
| 0% 505 1 0,14
|
| ! r
30140 m
] e i
_IL' J0x 40
L 4oako ot
"li"' 30240
3,60 40240 z"‘:‘
_IF LTI :
L0 40k 1'-,"
: __w 30:;.0
2,60 kox ko RdL
3 3oxK0
"|30 Loxho
| - - - . .
| &0 Jo hed o &0
' 53

' (-



Tokhow downonk du tohmtvu&hmu QM&L_
WW !
R 3 ¢ A 05 1 g
wed 4 12 13 (4 (1 [2]3 |41 3 e a2 |3 afr[2]3[s]1]2]3]4
o || 7 [ (86 [0 ] 2 [me] 20 |40~ [m0] 46 {46 [/ {46 [46 [me]l 2 [me |40 |bo [/ 4040 | ae
Lo [me{n0 (b | 2 [l (40 (b | - fib [ 46 [ wb ] 2 [mb| 46 [ab] 2 Jbe |46 bk | 2 [he|4b 4L -
b 2172 171 7 [0b | 20|06 [2b {26 (20 |2b |26 26|26 [ 20 [ Lb |26 (26 (26 |20 (06 [26 2640
}5 B (06 |26 (20 (26 (2,6 30 |46 26 (26 26|26 [|46]2,0 |20 |26 || 26|20 (2,6 2,6 |[130] 430 430 410
T, Ty 10 | 16 [ [0 [0 [0 [ a6 (46 [ au (a6 [ a6 [ A6 10 A6 46 | 46 {4l (26 |4 {46 |46 | 4b 46 | 16
_J:NI 1T Tl (s fans Jana [ons [ anaons a3 ana s [oaa Jons 3 ons [an,sfon 3 ana T3 a2
I a3 (203 |43 (a3 203 [ 20,3 00,5 | U8 10,3 03 [ 3 (283 [a,3 2,5 {243 21,3 [[4,3 (20,3 (24,3 a3 |45 21,3114,
by || 2 368 (128 (368 |~ (08 {128 3,08 7 |38 | 4ab[s,8 [ < [a08]428/38 || ~ 168|120 30| < |468) 128360
b [3,60(2,28[38] , [3,68(428 {368| , [1368]428(360| ~ [[368]1420|368] ., [l360|4,28(3,68 - [[343/428 348
Llw W7 [ 7 | 7| 7 [434[%36]930 |33 (13,00 208 (2,08 2,08 ||2,00(1,08 |2,082,08 208 2,08 (206 12,08 [[308(208 13,08 (208
L's 2,08|2,08 |2,08 (2,08 [2,68(2,08(2,08 (1,08 (12,08 |%,08 |2,08 (2,08 [|2,08 2,08 (2,08(2,08 (2,08 |2,08 [2,08 [2,00 (404|404 |40 |40
ke |7 |35 1,5 0,35 7 (935|488 (w35] < |435 |15 [W35|| < | 35| 128 43S || £ | 43S | 005 [435|| 2 | W3S | | 43S
ke [(435)1%5 (35| o | 36|05 [435]  n3S (135 | 43S\ (135|105 |435|  ||M38\ 405 | 35| |43\ 4T |BaS| :
K |! s 22| 2 |91 (9,40 19,40 | 3,40 (Ao oy |40,2 (40,204 10,2 40,245 40,254 A0, 24140 2y Ko,y (40,20 (40 Yy | 10,24 40, 24 | 40,24 (20, 20
Ko (103 | 40,2 40,2140 0y 1024 40,20, | 40,2 140,20 |1 10,25/ A0,y | 40,20 4020 140,21 40,24 | 40,25 40,20 | 0,20] 49,2 40,20 Ay |40 5 0,5 (20,5 | 20,5
D l45912,08 |%3,08 /1,59 23,63 76,49 | 34,19 2,69 u.,és 31,38 3%,38 [0, 0811 83 37,38 3%, 38{2, B i, B3] 3,33( 33,33 24y B3 3¢ 08 13,59 ¥,53] 35,09
Ke/D 110300k [D4b| ~ [0,48| 0,35 |04% | ~ (048 03b510M |~ |fo8|0,33 (044 ( ~ [1048] 0,250, M| ~ [104% 0,35 009 /
Ka/D |l ~ |06 (06030 | ~ (0,48 [035[0,48 (| ~ [om [0,23]08 (| ~ |04 |038 048] # [ |03 ]08 ||~ [0,08 |0,2b0,4%
KSI.'QH"?“’ 0,38 (0,38(030 [l043]0,28 [028 o,us. 0,4 0,33{ 0,23 |04 [{o,4] 0,27 |0,23 ou4 [[044] 0,%F| 0,27 | 0,44 |10,56]0,u3 | 0,h3| 0,59
kn/al 2 |~ |~ |~ [038]025 [085/0,36 (o] 0,23 ] 0,7(0,44[[0ud| 0,23 (0,x3] 0,44 [|0,44] 0,2%| 0,13/ 0,44]02/0,2n |0,22) 0,18
NB. .

S, Yo, b b, Vo, B, ey B o oW

In,1s, Lw, Le: x 46" m*

Kur, Koy Kw, Ks £ 10 o,




MOMENTS Seuwd QQ

-60 -

Nvery | pal] | o] Mgl M) ey ) Mgl By
4| 438 / 162 ’ 5,33 % /| 5%
4 Vol ¥ | 438 | 092 [Hen | 400 | 655 / 2,54
3 LW | 438 | Fe2 | 09 6,55 4,00 / 2,54
Bl o4 | Wi | . 1,62 y 53 | 5,33
1 | 595 2 8,05 ’, 6,60 ’ 306 | 34b
,@ 2 5,05 505 | 093 | 805 345 | 1w 113 1,98
3 505 | 505 | 805 | 0% e | 345 | 433 1,38
b 505 | 505 ’ B,05 ’ 6,60 3,00 3,4
1 505 ’ 8,05 7 6,60 ) 3,30 3,30
ﬂ, Y| 505 | 505 | 09F |80 |33 |34t 1,91 1,94
3 505 | 505 | 805 | 0% | 3 | 3} 1,9 1,94
b | 505 | 505 Y 8,05 y 660 330 3%
A 508 | ~ 8,05 y 6,60 y 3,30 3%
»@, ) 505 | 505 | 09 | 05 | 33 |18 | AH 1,91
3 505 | 505 | 805 | 09 | a3 | 3 1,94 Y
b | 505. %508 | » 8,05 y 6,60 3,30 330
A 5,05 i 8,05 7 6,60 ’ 330 3%
@ 2 5,05 505 | 091 8,05 33 | 1)} 1,3 1,94
3 505 505 | 805 0% | 13 | 3M 1,91 191
b 505 5,05 /s 8,05 ’ b bo 3% 330
A | 505 | ~ 8os | 3,08 ; L8| Aol
& 2 | §os 505 | 9% 805 | 2,81 1,44 156 | 3,04
3 | 505 | 505 | 805 09t | F41 | A8 1,5 | 3,04
4 505 5,05 / 8,05 / 1,08 1,3 b, 63




-61-

MOMENTS P).
viveau [ | & ) B M ] Moo Mod W] Pl "
! 0,50 y 0,80 / 0,56 / / 0,56
Q, 2 0,50 | 0,50 | 0,10 [ 0,0 042 | 0,69 / 0,13
3 0,50 0,50 0,80 0,40 D,63 0,4 / 0,2}
b 0,50 | 0,50 / 0,60 , 0,56 / 056
. 1,00 / 1,60 P TRV 0,64 0,69
4 2 100 | A0 | 0,43 | 4,60 0,68 | 443 | 035 | 039
3 400 [ 400 | 460 [ 049 Ans | 068 | Q35 | 049
4 4,00 hoo |, 1,60 y 13 | o6 | 06
1 1,00 / 1,69 / 1,3 / 0,bb 0,6k
S 9 | a0 | 400 [ e [ M6 | o6 [au | 038 | o8
3 100 | A0 | 460 | 043 | 4uy | ofb 0,38 | 0,3
4 4,0 4,00 ’ 1,60 | A b, bl 0,6b
1 1,00 ’ 4,60 / 4,54 , {ob | 06k
A 2| 00 | 400 | 043 | A | o8k | 4uy | 038 | 0,58
3 1,00 | 4,00 4,60 0,19 L4h | 066 | 0,38 | 0,38
4 10 | 200 | - Leo | - 13 | oke 0,66
1 4,00 , 4,60 ’ 1,3 / 0,66 | 0,k
A, 2| 400 | 400 | o049 | A0 | 06 | AN | 0,38 | 038
3 1,00 4,00 1,60 0,19 A W4 0,60 0,38 0,28
4 1,00 4,00 / A 60 ’ 4,3 06k 0,66
1 4,00 y 1,60 , £, y 0,4k | 0,93
fg, 1 100 | 400 | 049 | 4,0 056 | Aut | o031 | 0,64
3 1,00 4,00 4,60 | 048 A4t | 0,86 034 | 0,6}
b Avo | 4w | ~ Lo | 7 AW | oG | 0,93




| MOMENTS Sewa 551\!)'

-6%-

NIVEAV 1\@& %u:fwn Qv Mlb(k.u) MITt.u‘} M"(k.vQ e "E@ M:'UA

1| o3 / 1,9 y 0,85 , / 0,95

< 1 0% | 036 | 945 | Au | Ok | 4oy ’ b, ko
3 O | 0% | A [ 04s [ pou | ObY y 0,50

4 / A ’ 4,2 / 0,83 ’ 0,83

1 0,61 ’ 1,0% ’ 0,8% ’ 0,44 0,k

4 9% 0kt | ok} | oM 0% O kb | 09L | 054 | O%
3 0,63 0, b3 4,01 0,13 0,96 | Oub | 0y 0,1

A / 0,LY y Ao} ’ 0,80 | 0Oud 0, 4%

1 0,5k ’ 0,86 y o y 0,3 0,35

,g, % 0,56 | 0,54 0,40 0,86 035 | 018 0,4 0,4\
3 0,54 | 0,54 | 0,8k 040 | o¥8 | 035 | o o,

b y 0,54 y 0,0k y oM | 035 | 033

‘ q 0,40 ’ D bk ’ 0,52 / 0% | 0,
| 4 2| Ok | Ok | 008 | Obk | 026 | 058 | oM | 015
3 oho | Opho [ bk | 008 | 0,50 | o 0,45 0,45
b y 0, 4o y 0,k y 0,5% 0% | O Y

A 0,%% 7 0,3 ’ 0,33 / 0,18 0,18

4, 2| 0% | 02% 005 | 04> | 048 | 0,39 000 | 0,40

3 0,2} 0,1 0,45 0,05 0,39 0,18 o4 | O

b . 0% | o) k3 ’ 035 | 04D | A9

1 0,14 y 0,2 / 0,A9 / 0,06 0,13

A | Oay | 04y | 003 | 921 0,08 | o0 0,04 | 0,08

30 oM | O | 02 | 003 0% | 00 | ook | 008

4 ’ 0y | s 0,2y y 0,9 0,06 | 0,43




~FFORTS TRlNDHo\ETS Svva I&l

~63-

niveau [TRaver | Loy [ ] ™o ] ™l ™0 | ™ e

-1 4§ | w8 5% 6,55 1033 | ~MY

§$ 2.3 | Abo | a3 | m00 | woo | 382 | -3
3-4 k, 60 ) b,55 53 | A% | <101
-2 o | 5,05 6,60 T | M | M35

4— 2-3 1,60 5,05 3,43 3,45 how | -0k
3-4 byeo 505 | 1% 6,60 M35 | -~ 44,48

13 k60 505 6,60 13 | M5t | -1%

'6' -3 4,[.5 505 3,31 3,1 4,04 - 404
3-4 460 505 | 131 by bO Mo | -1kt

-1 h60 | 503 6,60 111 MAY | =M,

ﬁ 1-3 4,60 5,05 3,34 33 Lol | =0k
3-4 L0 5,05 121 6,60 M | -4

A-1 by 0 306 4,60 123} Hut | -1

§\® 2-3 260 505 | 3,34 XY WOy | - byoh
3-u L, bo 5,05 ERY b, 60 MY | -4

A~} ) b0 505 | 708 A | M5y | -M6d

2 17-3 1,60 505 | oM 4,01 4,0y | < hou
34 k6o 505 | 1w EAY My 63 | M 5k




FFORT ANCHANT 2
EFFORTS TR HNBS@‘H

_G‘q‘_

NIvean  [Travee | Loy [ 9 (emd)] Meg) Mol ™0 g | Bt g
1= boo | 050 | 9% | 063 | 4,41 |-418
¢ 2-3 A,bo 0,50 0,42 0,42 0,40 | -040
A-h b0 | 0,50 | 0,69 0,56 Iy A
-2 4,60 4,00 )3 1,43 221 | -4
0% k=3 1,60 100 | 0,48 0,6 | 080 | -00
3-b k60 4,00 1,43 1,34 233 | -A%
4-% 4,60 4,00 1,31 1,hY4 1,18 -39
@ A~} Ab0 4,00 D,bb 0,bb 0,30 -0,80
-4 IO A00 |4 hY 1,5 M | -4
-4 k60 100 | 434 A4k 2,9 | =433
‘&' 2-) 4,60 1,00 0,bb 0,bb 0,80 | -080
: 34 L 60 100 | A4k 130 | 253 | 48
A~% 4,60 4,90 1,31 4,4h nw | -1y
ﬁ' 2-3 4,60 1,00 0,6k | 0L 080 | -0,80
3-1 Iy, L0 00 44 | AM 2,3 | <338
4< &, 60 4,00 1,1 \, 4t LB | -1
'S' 2-3 A0 100 | 05 %56 0,30 | -0
3-4 hbo | A0 | ARY | oA | o2 | -0




| EFFORTS TRAANCHANTS  Swea | 51\1’:

-65-

Nivexy || TRavee lb@ om mUé.m} M“(‘t.u) T‘;-.-é[‘n Tl:u!@
1-2 ly, 60 o 0,85 1,04 Am | -8

’\ﬁv 2-3 A0 0% 0,6h bk | 0,6 | -0t
34 y, 60 0, % 104 | 085 | 4 | -4H

A-2 B0 [ 0,63 0,88 | 0% 156 | ~4350

g -3 | AW | o6t | Oue [ Oue | p3u | -93k
4 | bW | 06 | 03 | 0B | 45k | 45

I-3 b0 0,54 0,1 0,18 A | -4

‘6‘ x-3 4,60 0,54 0,39 0,35 o4 | ~0u1
3-4 b, 60 0,54 0,38 o1 Tl | ~ ALY

2 | G0 | oso | 051 | o958 | o¥ | -09)

2% -3 | 480 | o0 | 0% | O | 03 | -0
3 4,60 0,40 0,58 0,5% 0% | _o ¥

a1 | ohgo | oout | 038 | 039 | O | 00

$ -3 4,60 0,23 0,18 0,18 0,0 | o
31y ly,0 0,2 | 0,39 0,38 0,3 | -0,64

#r | W | ooy | 049 | o | 034 | 03

f\, 1-3 Zeo | Ok | 508 | 088 | OM | o
-4 by, b0 0, 1% 0,0 0,3% 15 | -9,43




Superpositions des
differentes
sollicitations



-66-

Comabuntismn auggg,;%,g
Ew aplont - Jo pllicikolia, e & Lo 5
&m o i b
(w)h\MWMmW?W
mhm&xm%ﬁ‘h~ I &
A% naJioil; - J“”‘\*“‘m“
(51 Ja el Aiin oy Miusdd
“mehmﬁsﬂm“p;,;,;,,a ks -
M&MMWMQWT
(Slj= (CT) 4 1.1(\)) L)
(5:):@+ ) +V).
(5): )+ 13(P) + A5 (V) +T

(53): (@)+ P+ %y (W)+ T b ok dus g
()= (@) +(P)+(T) +(SD) AvgdeoXien

Dows e 01 5 Lo dellicboliion St o i 4o o Jinddbalina & dundiod w ak
A Jowednt 1w fowapl Red b mmaw;@fm
‘,‘lm S ) 1 Jaa PATA I
M’@»; ’M%Mmmw mtlmkufm
MMMMJ@A“W‘AWMM-.LCI)M.W’)-
Proon 10 20NN A 25 Anst. 5 pw nfitnadiay Lo, 006Xt + (@) (Y (6T)

ML]L%%EL‘&NMLLL 3 f :
" ,Lﬂ:,m.xm,ammw Pyasiaank 2ow i
i‘;%dmw.?mh " B Ao, Sl 4[5

Ty
™ e




. -63-

MOMENTS EN TRAVEE (aak Ap. (LBA 6B)

Pm&&umhw»u mmhh\n&l&m,&lkm
S:i%fuhndm ummfblx *&hmJJn»quu fnuuwu»ku fuwaowu
‘\»Mi’* %&w

»muﬁxn‘»rk JTPRENIN A AW

i
e
-——

—
| ——

I

. (Cn 320)+

Ao vtk Sadoodan J v, s Sos Avay G 4P
mwmhhmhn%ﬁn& Modws (G+428); 1t madwaasns e Jiontt Joa -

Mp. = W((T-;‘l"lp) - ‘L &);Mw G
Ly mevuanl TN RAP IV

Mp.ﬂ,: M(g']‘*MUIm)
MM&WNMMMNMMW erh

ﬁs&&¥ﬂ.hhww§uh»allb T, -




-68-

!
= MOMENTS ¢n TRAVEE
PORTIQUE LONGITUDINAL

B.
Qo b saclonst amn kfud

=2
M!.'Mw, M’r“‘h bﬂt wm Lo, k..

; MidMw G+4,2P G+ P/s G+ Py Sy gln
NIVER | TRAVEES | === ITa T\ "M, g [ Mo [ My [ [ Mo [Me | My
1-1 4,2 51 4,18 6,18 || 0bb
4 . : 350 [ 9M L 31| 838 395|10,45 '
2-3;3-3 k94 4,3 3,44 550
4-5 h, D 5,97 by 1% bl | 146
4, : 3,95 40,45 3,15 | 8,60 4,23 |14 19
5-6; b6 4,95 5,50 3,65 b, ]
3-8 k30 0 6 2,14
< ! ‘ 395 10,45 |23 3,25 860 | %100 15 1ig0 | 4401 *
6-9; 9-9 L 35 3,50 3,65 6,03 /
fo-1 4,50 5,95 4,10 b, || 2, 6L
/@, : 3,95 (1045 [~ 11325 8,60 ; 406|101 ! :
Wan daen| 95 350 365 syl -
n-1 150 595 ¢ %
5 — 395 1045 L 11325 | 60 g 3,98 |10,53 608 | 42
-5 8451 4,95 5,50 3,65 558 ~
-1 66 3 563
5 A L EY ORI L EPRITR-T kA Py Ty kid Tk
'ﬁ-i&; 18-10 4195 5,50 -3.. b5 5,5‘1 s
N.B.



-69-

MOMENTS ew TRAVEE
PORTIQUE TRANSVERSAL . peesseseeey

L-.Wuw W&uﬁmﬂﬂhwom ¢mm&&k0m

TRAVEE d8 L b0 :
bm PNV SN 1Y mm ok Mﬁm il s lm.?‘it.,,a’,,ml
+P5Y; G+ P+Sly

Uk 3 Ao gl ow calesls Mo jasv »‘Lﬂumm CombunOakowh CT-tm

& ow bl Ll m&
NTVEALI UTP\AVE‘E M’.i‘“’\y &+1ILP &"* Pfﬁ G+ P+ Sl\f‘ ) a‘{!q 2 m‘m
L] q-M"M'c‘{HﬂHbq.H‘HbMt%
-%
5 e -5,9; 5,38 | 1,23 | 8,30 [ 4,88 | 18,94 | 6,97 || ¢,0u (15,98 | 104 | 1,48 x_%__,,
3-4
1-1
g & <690 16,25 | 16,53] 963 5,25 (13,89 | 6,99 67| 13,7 | 1081] 4,60
34
-
< g ~6,95 |68 |16,53|3,59] 5,25| 43,83 ¢95)| 659 | 4343 1o sg| 3,91
3y
-1
$ 5 <694 {1635 46,53 9,59 | 5,25 | 13,89] ¢35 || 6,48| 1206|108 | 4,90
3-h
A<
5 & ~6)3h | 625 | 4,53 9,59 | 5,25 13,89 6,95 || 6,3% | 16,71| 3,78 5,93
3-h
A%
’ ,"'i, <145 || ©,35] 1053|828 | 5,05 | 13,89(6 b4 619 |16,3% (9,15 | 68}
TRAVEE dy, 460w
I imisoclmn, don mQuaunls o Thoost wk, Al Ahlﬁ,{,&.»ﬁn
Pw £odeds Mo dwa G &b L dhwunchy b MgiMNMWhW
Renoalbindsrews : G+A2P G4 P5 b GraPySLy. X
G+ 4,2P G+ Pl5 G+Ps S,

P e | e
R e e B N T Nl My

3 | b (453 [[-450 |~29%[ ~408|-455] -506 [-3,53 A R 4

-3 [ 505 | 463 b2t [-3,69 [-3,59|-4,93)-54 59|43

23 | 5,05 | 460 [ -1 10 [-400 |3 | g.80] _ 3 [-3,61

w3 | 505 | A6 -h,%0 k8[| -3,h8 1101 - 48 -3,53

¢
<
S 2-3 | 505 46 [-h% (<448 1-3 b4 1,03 )<k 35| L
§
§
A

23 | 505 | 46k | 3uef-186( ~%IN(A30) 345|163

NOTA: £ praKigue won b eadind wk nafbe 4o Ja. ot uk A (460w
b ol s ol L ond); &t



ZQZmz...m FLECHISSANTS - POUTRES
- PORTIQUE LONGITUDINAL -

\) %
W & ) P SI a
WK v e o M e R ..
" ¢ Mw | e | Mw | Me | M K G+ P54+ SIH G+12P ; .. ‘
AV : ~34b|-h94(-039 |-0,5 |l -0,5¢ 2 M L Mw Me M s 5
ke JO_@O w—r,.__ ln...i IO_G.* [ mk k r;?__ xo I
-3 b8 -3, 4% | At | ~301 m_ 2y -393 | § : -
3-3 =& h ..r_mb. ...O..Q& lﬁmf ..o_ﬂo lo_mo M__*.* |M._$ In”@m __un. |H_@m ] _..: 10-..0* !b,..#a h__hm Iﬁamo
z 88 1 g4y |hik
b5 [ -hot |- nrTae Toam ] s ] | T
\@\ \ h35) -9,84 |-4% {054 :oh.r.._..lu_u@g "4t u_r..r = “._m@ 31 [-6,61 | - 63 5,51 6,30
56 | 300 Thet |4 (A0 =R
gt 595 |~4.95 - 4,1 | <442 ] 06t |-0,6} Wet A__M “,_“M. 2,66 | ~0,30 540| 5,97 |-649 || -546 | 6 | -6Th
3-8 [-ho6(-495].09 -HOF |1 81 o8 i .wf; ~6,29 | 550 |-648
$ 35 0 [0 || on |3 AR [ 335 | e il (90 |68 | -6 | G | -G
6-3 RN P th A
11495 |~4,95 [ ~1,4% |- AT [ -1563 | 49 -516 | 695 [-6,49 | -
39 85 -4 <440 |08 054 [ 1MW | 1,94 u_mr “wm..w _ Gl (o el
Ao- -1 4 = 5 |~ 1M 16
I 0-11 | 1,06 |45 [ 02 [-443 028 [-0.40 {110 ..WM..* ._mvww..o 1 1,84 M| 550 |-6,8) -¢61| 603 | ~661
TR ! 016 | -1
-1 14,16 | 8,67 -1 : hoh
& I i \ -8 -5
) Rl 5,35 4,40 |-44 [[-0,0 |-Oh0 || 8,67 |-B63 ._ha. dha | 3510 6 | 5,95|-68) -5H | 6 | -6H4
5= {406 |-4,95] 09 |-4 12 RN BT Mk e Ml i Ml B
1 VAL |- " (Rosic| 10 - -
A, . A floan [~03 L4342 o T B I )19 64
h15 | _95|-4,95 |- L ST Y Bt Rl el B
1545 AL (<40 [|-0,2% |-0,1% |10 [-toM]l 5,54 _ = A -5 | 0% | -4
L -15,88
1613 40,34 | 10H |~ .m__w.m i Dys
( _hdbl-4as] 999 [~4m oM |-01 ?m.. =5 %Mu - 5,64 19| g50].cml-cu] 598 | -6
11-16 Cin 81| 804 |13 ~ 1348
_4,95]- _ - -5,65 <
D Rl s i T “4%@ 450 | 5,8 57 |-G -5k | 563 | -6
-8,01 | Bt -rwm 3,65 | ~B18 161 | 6,50|-6,1
18 2,80 I * || - 6,20 9..; nn“nb




~H -

EFFORTS TRANCHANTS - POVTRES
-PORTIQUE LONGITUDINAL-

Niveaox: [Travee] G P Slu_ |5 s mu_m.mas..ha W GelaP [ GaPySTY
Te H._H Te Tw Te Tw T Tw Te Tw Te Tw Te Tw

5 “..” 681 |-3,45 [ 0,37 [-0,84 || 410 [-1,20 ..“HH -H__H Mw” Hmmw 373 | -8,46 668 |-949
gt (R -1,43 || 0,81 [-0,80 || 445 |- 1,15 M%H. H”%w Mw HMMM 810 | -8,09] 909 [-908

g 45 1695 |73 || 4,56 |- 4,60 (| 0,94 [-0,88 e ,H__H M_h_m. ..*M__M 8,6 | -9,35 || 945 [~1004

MM 3,15 |<115 || 464|464 || 0,9%|-9,9% H_% “_M MH Mw 906 [-908 || 973 [-9H

s 18 |69 [<335 [ 4,5%|~165 |03 [-060 %_H wa h_w ..ﬁ.p Boy |98 | 9,9 |-9,80
MHN_ 315 -5 461 | ~161( 0,38 |-038 M_M .“ﬁ _ﬁ” ,Ho_m, 9,08 | -908 || 8,54 | -9 54

o HH 6,9 |-1,35 || 1,57 |~1,65 || 0,56 [-0,59 ,“_H MMM www ..._”M 884 |~9, || 909 [-9,59

b 345 |-345 (| 4,64 | -1,64| 0,58 0,58 hﬁm .y%% .”%M ”H_N.w 908 [~908 || 3,34 | -9,

S H““ ©)3b 13,35 11 4,53 |-1,65 |1 0,38 |-0,0 M_M” Mww “m__m._ - ﬁw 8,64 | -933 || 8,94 | -9 40

15-15' Gl il K it ichie ,M__MM ..MMM .“.MM@ ....H%_m 9,08 -9,08| 9,45 =915

. i 1300 |48 [ 4,56 | 4,64 ofs |03 .h___“w .“.”__”“ Hm lu,ﬂh 693 | -935 | 879 | g4

i ] 05 B 8 Py N




3y

MOMENTS FLECHISSANTS - POTEAVX
~PORTIQUE - LONGITUDINAL ~

o+ v ,ﬂwl
NIVE AUX: )mvo P STui 5tw T @18 mﬁq_u. ) G+42P G+ P+ 51y}
Q0 Ms M Mg My Mg M Mg Mw Ms M, Mg Ma, Mg M
R4 | 3h6 |-188 || 039 |-04d || 056 |-045 =347 | 407 J O0F | -0%0 | 595 | _gp0 || 4k | - 45
: \e mm bﬂ |*~¢M .*__O* - M&@u ]
1-5 . - y . . oo (w3 | 23 f -4ds | L3 v , e
3-6 by [ -83u || 434 | -43
P 443 | =408 || o4 |~04c || 0,28 |-0an [ -99%]| 39 | -4 | 484 458 9 |_2H
4 : ‘ ! , " 59 390 | 947 |08 WM 1A% ) 4 ﬁ
6-9 3,40 [-498 || 340 |-4 93
] 303 [~203 || OKG [-O ke || o2k |-046 || -Fhd | 600 |l -531| 43¢ 58 |.158 i
@. -1 I \ I I I [ 3kd 608 || 9,35 |-815 4 | AH [-405
B-14 \ -9 | 360 ||-9,88 | %60 >
3.1 Y / / s e m..ew 7,60 3 TRET 2 ‘ 7/ s
fo-13 | 8,03 |-203 |l ke | -046 || o046 | -044 || -840 | B0 - 5,98 | 40,45 158 |.258 || 465 |-460
@ . 640 |-8,40 | 40,45 | -5 9
AAI a&. ” P P - . ’ I*O-a__.__ *.O. AI - am.a # ﬂo_— tf v P Va 7
13-15 10,45 | =400 || 40,4 | -f0,1%
i N EERET
508 [-149 [ 046 [0y |l oar [-00k [[-308 | 90 A 13 2,66 | ~490 || 260 | 4.8}
&‘ 13-16 I i __ 1 ] I 3,05 |-9,03 A5 | 1059 | | [
14-13 -Ah) mad - ML 7
rerl RO A B O R R T Y I AR
119 |87 |38 | 066 |-0,68 [ 008 [-008 -3 | 50 |-938 | H68 | 4 g5 | 568 | 360 | 360
2% 31 |-500 || 619 |-868
1320 ; P EECH T RN T R Pl
wu| |7 | ’ REETH EEAER




-33-

EFFORTS NORMAUX - POTEAUX
~PORTIQUE LONGITUDINAL ~

Fle: || Pekeans. posh G P STy M.lu..m G+Pls+ STa [ GaPjs» STw | GaA2P G4 Pa SIv
Anopa- N [Noww ] N [N N [Noww | N Nowma-

14 | 68 | o1 | 4 -Ra 69 | 6% | 936 | 96| 893 | 833 | 988 | 969

4-1 (K 6,95 1,56 0,34 ,w.wa 5% | AMIL [ MAp | 20,83 || 40,081 18,95 | Ko, 65 |20, 53

® THEREER GRS B LR el ke 10,49 | 34,02
foets | 4% | 6 | 45 | 086 | A 3,53 [a06s | 4337 | hGd0 ) 100k ) J9ob | foad | b M

Bt | AL | 6% | 457 | 08 -m%w 2,55 | 43,33 || 20 | 60,Ca | do0u | AS0F | Mg | 5441

-3 | 06 | o | 45b | 040 | W | asn 4689 1438 | Hot | 949 | SBe | 9% | o B

1-5 10 | w58 | 168 | 4% o% 15,85( 1583 || 1639|168 | M | 136 | 1976 | 1978

50 | A8 | st | a2 | 49 | Tl | saa m s || 1099|338 | med | WA | mgy | Aot

® 8-4 1 | mso | 3% | 458 -m%\, 15,4 41,00 || 4346 | 50,64 49,60 | 5w | 40,54 | hdh
T T Y BT B sl S A I N R A 61,7

1h-4% 13 Ay50 | 3,2k 01 -H_L_%, 1,99 | T, 40 | AR | 85,88 | 49,64 | 6,48 || 49,35 | ok 44

R-10 | 06 | Aukd| 325 | O3 | ~f0h | M| 9480 | 60 |fordh | 18,03 | MO | 16,65 9,1

36 | 08 | Mwi | 460 | MM | | /58| 4530 | 1576 | 1536] M0 [ a8 | 49K | A9,

6-9 10 ¥ | 3 194 ’ T | 1,00 | 1644 | 2,90 195 | %% | 66| Aood

@ 9-1% A i 35 4,56 ’ 16,44 | k8,06 Ao 44 | 48061 49,4 | 86,40 | 2028 | 6o
145 | 43 Mo | 3 4ie y Ao 44| G a0l A6Ak| a0l A9y | 75,46 || 19,88| 80,10

58 | 4% [ Mo | 0 0 P Ao Ay| 8034 | ACAu| Bo3s | 49,3 | 94 84| 4950 | 99,68

18-1 | 06 | Awl [ 3w [ D20 | 156u| 3509 4554 | 35.68| 18,7 |14%,58 | 1848|118, 16




-F4-

MOMENTS, FLECHISSANTS - POUTRES
~PORTIQUE TRANSVERSAL~

NIVEAUX %_% G P STy 51w W ?s%ﬂ; Zallit AN G+44P G4+ P +5SLy
A e T Mo Mot [Me [ [ Mo | Mw [ Me | Mk | Mw [ Me | Mg | Mw || Me | Mk | M
1-2 | -5,33 |~ 6,55]| -0,56|-0,68 || -0,65 [-1,04 -w_ﬁum. “__,.__% ..w_m%s Mrm wmw ~Goo | 88 | -138 || -6H | 1004 | -8,18
AV -3 |1-5,00]-4,00 [[-0Ud|-0n% [0 6L 0 bk -w“”“ -MM “w‘mm. ~ 4,58 TLM_% % | -9 | -as0 ||-506 | ~353| -506
34 [-058|-53 |.0,63|-056 . agy, |- 085 | At -k w% 2 .,mwl 18 | 820 | -¢,00 || -8,28 | toou | -6
N R Y S e R e e mm Al e | v6s | -g9n | -87 | fogn | -9,89
A -3 3,45 (-3,45 0,08 0,68l 0 4&| -0,46 -w_.vww wm% .,.w_.um 14,97 -H__mm st | -u65 | - 403 | -as9 | -49| -459
34 [Fa0 |-660 =443 | ~434 -0k |-088 -Mwmq [wﬂwm ..“wmu M%w Lw__wu -0,95 | 96 | -8 || -939 | 167 | -6M
#y -0tk -4 |- s | ot |-opp [utapde e L K0 MG o | g5q |-8,as | -B6u | 1049 |-949
¢ 2-3 23,31 3,34 |-0,66] -0,66[-0 35 [~0,35 ,m.w._ HH,H Hmu 1,64 ,m._% g | 448 | -ad0 || ~hde | 47| -4
3 343 [~ @604 b [ <434 038 |0, H -M_MM n,,ww ..___NHMM M%A_ Lm_.mm -833 | 9,59°| -84F ||.9,49 | 10,49 | -6 6%
#3600 -1y |- 40 |- A |08 050 | FcB D i HOLLINO0 LTl par | gem (-0 || 8 us | o | 9,19
A oy [ [300 0,66 |06k -0 -0k e it 0021 188 [0 At | ko | o || <443 | =461 [ - 44D
T ol i e B R B e ﬂ% 085 | 959 [-g11 -9, | f0 [~
4|60 |14 AN |~ 035 |-o 30 |IIT L0 009 1 9,98 0 gy | 959 |83 | -G | 96 |- 9,0
A |y -390 -3 [-0,66] <0 660,18 [-0,48 .ﬁm -Mﬂ L HMMM “hfo |~2h8|~kto || ~415 | ~453 | - 415
3-i [0 [-600 || -43t 038 |-08 |2 R B et | 188 LA g 3y | 959 |83 ||-940 | 978 | -84
tn |00 |40 |- |- A | o0 |-op0 LI Lo bt St ISttt gl g | gy | 6ca | 940 | -900
A wy a0t -2 056 [~056(-008 |-008 -HHM -MHM -w%u - 4,40 ‘Mh.m 4,48 <Anb| -3,40 || -3,45 |-1,83 | - 3,45
b |3 |38 |- a4t |-op -0y | o8 L B A 901 | 9pe |-g3 900 | 9,03 | 9,46

v N Sommonfion, b Mo pdeff
W )

!

|\




-35-

EFFORTS

TRANCHANTS - POUTRES
 PORTIQUE - TRANSVERSAL ~

& e P Sy | &5 T ot | GeaeP G+ P+ S1yy
Lol g T | T .-m.ilhu .Hou Ii._.:._,..: Te Tw Te Tw Te Tw Te Tw
L il i Il i AT R .u__”m - _hﬁ w_mwmi,, MMM 12,01 | 1460 || 4356 |~ 1,43

2 P R s L R A ROl e ,,.M_.M A LS | o | -mdo | pes | -8

3-4 ﬁi‘m Aoa|f 1,18 | -] 43 (-4 ,“M._% .+____h_ﬁ m_mw ..ﬁwm 18 68 | ~1%07 || 1443 | - 13,56

-2 1,48 |-1135] 2,03 R e ot Suik | A6 T o |-ms5 | 1513 | -1y

1 -3 | wok |-woh) 0,60 -080 50,54 05y |=£ I8 -8 | - i8 ~u0 ] 500 [-500 | 538 | 538

3obo L35 gl 433 -4 0%) 4,56 -4, MM_W +-“_~M am_w_w .uwum 055 |-t | s | -5

e R I R R R s e .mﬂ 8 M | g Se 198 - 4535

(O B Y ) ) VYRR w3 ey g I
el A B e ) T B e o s 120 M. Sl | 56 [-thu | 1535 | -thss

1 M43 3] 228 | -2 0,91 [-0,83 Lﬁ +-h_uw Hw@ .,M% o |~ t36 | tmee |- 1508

1 2-3 | hok [~hoy || 0,80 |-0,80 0,38 | -0,y hm.mlwul,mbmw -M_,hk -m,__m_.__, 5,00 | -500 546 | -516

-4 M |- 00 |-nap | 083 o |ttt 4 BO M9 Fg g Ty Tisn | s

4| A4 -] &8 [-2,33] 0,01 [-0,63 hm_%w +IMMM N .,ﬁw 24 | 14,56 | g | - 1m78

+ 3| ok |~hou] 0,80 [~080f 023 |-04n E=1AOL - wnw =padb =238 1 500 | -q00 [ 500 | - 50

b | 13 |-140] 433 | -2, 0,63[-0,64 +MWW +-M..% ﬁ.,m ..*m_%% 1,66 [ 44 | 143u | - 18,36

ol LT S DR KL e cm i e R M e B R

E -3 | oty |-lok [l 080 [~0,80 || 044 [-0,44 hmnw ﬂ__ﬁm .ﬁw -n%w 500 [ =500 | 4,95 -4.95
3-4 1469 |~M5ul 831 |- 2,9 [ 015 |-9, 49 ﬂm_ﬁ* +.u._ﬂ mmh .lmm“ Moo | -1 | 14,15 | -1kl




-t6-

MOM £
FZA.
S FLE(
2 mwbﬁ..” wwimm»z'ﬁ
| 5
m 47»23..%%;5«,
SALN

1.22% I _
v
oo
M f f
< I [ h,u Mo | M P _
L P | St
I o o
1 I
g 3,54 - Iw H,..o_r."_ 0 085 |~0 = M JE
i 111 4 el 0 4l 3,53 o, Eﬁ‘wﬁ;
1 333 23 | -0 : 4o | 0 15 . P
-8 ,06 ..mb 4 =5 = a_ I“I|n| hmv W
Y 34 056| 06 0,40 0,2 133 Al 19 ] G
s ¢ |-3k 6] 08t | -0, A A2 t5s T +42 P
19 R || 06 { {|-0,85] ou1 4,31 %35 3% | % 48 My
h__ ) | B + ! b i 5] 0 4 3 I L3 196 5,08
A it~03 0 ) 34 135 ) » 119 40 .81
3 38 [~ 39| 0 | Ojkb 59 [490 | 18 0,5 3 N v
-5' {-3 1,91 0 3§ 1.0 -0,35 -F..up - *Mc ..o_mv ﬁ_._wﬂ._.. 3,86 # 4
ke 3 i ol /2| 0 ATH e —6. 5 a3t 1 e D 67 i
5-3 30 A6 Ty B 8 1 4% AT | 2 | At
S H -0 © | oas | -0 40 ki T it 06 | -4 -3, zhitt
A -3 |0 166 ||~Ok M L= so -h_”oM uw_mm 0, 6L - 00 19 3 1,36
J £ A /46| 0 3.6 5 Lbe - 1.4 3 M
- 194 0 rr_ 38 rn. 0 06 5.8 . 3 8 4 ) )
19 _ -0 Rad B 08 -5,06 =5 -_or 3 = , 36
5 194 [ - _m@ ) (o 3 4 9k 30 ok ) T4
1 |-3 i hin fite aﬂmu 2 »_om AT 3 om nd 43 i 4,08
I 3 | -ou |0 SO st =) 2 by b4 :
39 30 0,38 45 SAGHE , 28 i - 0 . 13 p
.@. 3 04 0 lnm”..: 6,28 ~4 ) 40 )45 -1 - 43
0 30 be [ 0 1M 7.8 2y o0 2 , 63
-40 ~3% |0 6% [0 -0,(5 =3 M.., - % 11,10 »_mmv 4,9 43 247
@h ...,__m‘ 166 | - ._mm 0 m_. 3 ﬂ_ 3 - 14,36 -9 4 4,63
4o [ 19 1,94 [-030 066 [ 0,8 FYR _:w% l».wu .w.g w__wm 409 44 »__ - 4,47
.+_.wu 4 o] ! 0 )éb |- 0 1.6 h. - 1,58 -5.8 -4 5 _.r
3 )38 48 (= 41| =2 11,5 Bl -k 109 : 4
-3 0 -0 Bl it 5,9 3t i
9-11 ool ikl i AR o A i WEW 4} i |-
\¢ m MO ~0 P Q ‘ *0-“0 lm. h—ﬂ |..n+ § - _d& MJ&.—— Ih bmhh
40 ! = ! b| O ! § (- 10 {0, 193 4,0 sk ,J0
M 3,3 )66 0,0 = 50 , §9 11,8 | - 4 41
= : -0 10 e H _ 4,93 109 L4
9 0,bb b y 3¢ 350 L n 4 k h
10- 1 1,56 \bb [=9, 46 0,48 |- 10,50 10, 50 a.mh *:&m Ta ,09 50 | -4
19 ~0,38 0,18 8, ko - 40,5 =8, 3 LY} 109 -4 ) WYy
g 1 381 0 - 8 + g 91 8,5 - kL
AT 456 o (-9 0,06 uw. NB -OQ.;B 13,49 mhm” - 1,3% _:om P
1 - g
\M\ M-13 , ¥ h..m.u_ )28 !ohx 140 | 40,04 lw.u.mmm 9, m”b H?Om ~-1& . u.._.m.* \: EXR ....
h -0k 0 1,30 ~-935 ..u_m» 14,8 31 -4 44y
1)- 163 kb | 0 (40 | = 1 1 )94, -4 L e L4
A ~ b6} 14 0,04 :n..g 443 13,36 3 i )3 [
i =504 0,93 -048| 0 4,40 14,30 -~ 13, 6 J__wa 162 & h !
13-4y O] 304 33 -3 o6 |MMM. oy ] o h A09 e
3 9% ||r® 33 (10,1 = 3 - 14,30 -m_w_ h UL 109 ~ 4 L 39
—— o |- 64| 0 A3 |- 9 9,2 Bl 18,0 nd Y
= 3o _v__ ch: = ..ﬁ...ul@.wh 13 8 -4 _mO
= ,04 0 ~008 343 35 = , 69 40,08 __m_# .N: 1y
L i 8] 0,08 39 569 39 ~13,38 19 by
i 08 = 5 e b 3t 18 -4
I.V 0.08 194 .89 0,943 ir.. 3 awm
4] 08|08 VAT S — B
pasr) By 198 |1 =4 E. -1,38 =Y 1,03 4 09 32 1,94
Y ﬂ L %8 ke
194 | - _—mw A-#@ AB_. Q $ | @ l‘
%2 =) 1933 ! - - 41 194
w_.# 1, 3 54 14
08 | = AT )1 ! p 4,85
0,54 3 m;#u 13 )
L..w R =1 Y .w._..z.
333 _ e
mlm 3
13




-33 -

EFFORTS NUARM AUR
~PORTIGUE TRANSVERSAL w

POTE AR

o [
o & W zb flll..flu P =
¢\v ma»@ AN G P 81y | 5T, [ Gxflssoln I Gafis + STy [ Gr1ap G4 P+ Sl
- : . Al | N Nowwa || N [ Nowa ]| N Nowa) N Nouwa .
-3 | 4 Jaogafam [ [ A Taas [w
R 13 | 4, ) __.hu_. ) 45 (14345 a5 43,03 | 3y || w3 | e
@ . __B 14,48 |”:.L 182 |- wnuwp | M08 [ 23,00 || 45,39 | 8,5k [l 45,40 [a8 61 [ 043 [ n, M3
et ||““_._mr 320 | 4,34 ,L_.:Fim.e N8 | 1oh8 | An3) Il 45,40 | WuoB | 1608 [ 43,44
w - L) _r..# “,_u.o a_w» a. Iu@_wﬂ ro_@o :uu.m ﬁf.p@ ] QQ___.I mm_FU *u_ﬂ_—u ﬁu-.—m
J_. :, “_w W] 228 || 0,64 | -.mmmtl 8,10 | k0,90 || 18,46 | 80,44 | 15,40 | 34,90 | 45,55 | 18,83
. 60 Asuj A3 oM |l AR 883 | S| 4531 | 96,84 | 1u88 | W[ 14,7 [ 93,57
o “% “u_s -“_g 338 -..mmw 13,85 | 13,82 || 19,38 | 8,36 || 1,0 8,40 || 240 | 15,18
® b i, “hd 3,13 || 200 g ] mio 25,0 ] 33,9y [ WL [ 1,75 | yemy [ La,10 | w36
= 1,40 15,80 w_: 4,66 +H.¢,$ BW [ 34 )| M9 o83 ) o | 59,69 M| 6hAS
s mrg 5,80 | 40 | A4 _%m 595 | 39,38 || 28,8 | 99,58 203 | OO45| M 2 | 85,5
:.: m_b *”% w_: 0,83 | - _“. 3,40 | b,86 || 34,98 [ 43,306 206 |t M || 85 96 | 106,4%
b A_s 1533 3m | oM e} 636 | WAM [ 38,03 [ 489 50( 20,06 ] 4p4,04] A3, 8} | 416,30
LEX 10 oy K12 | 131 [T A | 4015 | M30s [ 4345 | 133 | 1t | e 149t
¥-§ 1,3 sl 40} K ; :
1L j ) ) 15 || T@ 0,61 | 1,00 || 45,39 | 18,5k | 1540 | 28,61 | 1ehT | KB
§-3 1,80 Ml 228 [ 4 [ -3 | 9@ :
o ._.B :_5 u._ : o_ :H.r# B | W8Y | A6, A5 | hay 99 [ 45,44 | 44,08 Wi | a3
T e By P”N ,_.ﬁ -m._a 8,9 | 480 | 18] can | asue | 5948 [ 150k | 6o
Wy | peo .:.M a0 o_r_ . B0 | ho,30 || 104 | Bo,ks | 45| 0| 15,56 | 1,08
= __ : ALY R X .vmr 883 | 5113l e dF| B[ quea| sy am | 93,5%
T ‘._w MOM .“_ww L3 : ﬁ_ﬁ. 13,05 13,85 || 4,30 | 930 | 1pa0 | 1648 | W48 | a8
@ e ._,c i : 3 1 Aok ) - R 14,30 | 254% || 343n | n3% | w35 | 3893 | 23,10 | 4336
o A0 158 3N 1,bb _._H,S B3 [ 333 || %95 Wh| toTe| 596 || B | 6445
e “,c 15,80 w_a 1,33 ,i, 595 | 39,38 || 19,34 99,50 [ [ 80,45] w3 | o5,
a..g_ ohﬂ “M_s h,; 00 || -S| 3 h[ wnBe | 338 [ 034,36 | DT 10l U] 15,06 | Kok i
) B M omd ] - 036 | A3 AL 20,20 453 5B 1006 | AU, Y[ 15,8% | ik, dn
\ T % 7
) C W y
5 v ¢! 5!
3 0 b’ 3
9 L fo g’
" 1) n W
0,1, :Lv Ay 1y T B RN




Ferra illage
des
Poutres




-38-

e FERRATLLAGE DES POUTRES s
. Emmhhhw&hﬁamw@m&nm
| e Lm\)&xﬂns.&u AWMLA{;WMMM WMMWMMJ”
(ol s s s s o o Do i o Holen Syl
Methwds de colend 2 Dron0o0 s Yy Mh-(cnmou)
! Pw o M (wawank) | gw caleols Tk'tra!y!."
k“%WMWmeno{»mwmwwm
® Mmmmmmtumhwumu

l)JL) ’5 T‘“ — wimmhmmm\»mm

dwﬁﬁnmmw o AL M I A Oxunlre
Tofo b Mw
Co
1Zmny
./ % ___“J____ g
1 4
4 -L - |
g I'-/u
&
gy _a,mmwm
45 VO. {5!&, J,) q—a
At Wb A
f;.—i:@—“ _A') "T},
J)-'.AXQMIW '\'\Mﬁm?l\u o( }Ll
L Bw oo W «h
M= wb BT,
AM‘: M"Mq
MM'- A. OM S 7% PO T e AT -
TEYT s

AeM L 0N LK d ooawolionns Twduts
Tth Thn




-¥-

. ' fie B 3
O 5% BUd) o, A
(W) o
ALKM; AVAA MM&MH&L
M p bR T T
I\M:IM-MQ fa=Ta

hmm=

1

L
-4) %

A ML AM L hefien A 0oumokongt Simdoda
Tu.r‘l\- (J\-A.i)ﬁ.a,

- W&W&W‘

| s e—" B

%ml/u

u‘mfm

I N

\L&%:MMM (Charnon)

Atk cowmwi ; ow poleads m%%&_ Wk wer: me 15 a%
5 :
Joww 0, ol da 55 Jn koMowsx dowwnk ¢ ok k.
dev: . M_ ¢ w
Ak 7T
, ] pua n&m . \U“éj‘i}
T 0p <T -
© lufion onee vl Lomimts
Ack A ook commns . ow eoleodt w3 sk o Legualion.
b o)y AL AU D)0
AL*}QWM I:b—;xi+WA'(?-£)L+mA(h-&-?j.
Agouk M. o podeds K- M. ”“""""15‘"’“ e kn < T, -
‘a“*t | . L Vas 0k (-d) ¢l -
| Ta: i!}'KU\_T) QEN
N Lo AthowimoXion, du dectiow 4 onnalisvgy Joa ey
-bmﬁu&eﬁhlhﬁmhq:{waw(spg
G+1AP aut: Vip= 133 ke [0k

Toe 1800 Ka ok -



- 80~

-thw&:swm Aml"‘“?,w (SR

G+ P+ 5-1\4
fa. 1200
G’+E‘g 51u< st%
108,
G+P;‘5+§I_v.. U", BJM

e o dos s Il

W Lol Mmmwhm wontas () ; Tmh-limlumxb\u (TR TEYPN 1A

Aok
V\»%Mm mMm IR

cowaluu Nh Mowuk soils du dodeso
bx 0ow-
A-;hm L Ll»llu.h Mﬁll.
4w, 2
dekd: A»tum.&u Lq\mum' & m.%mmu
A C.D.G an A Lhkt‘m
_NNE i -
T fes & ® 9 @ B &
Spw SPp: R - 5,61 58
= 54 a 37 =

4;514'6 s
Noto: Ju mowanky Jenk downts o L.

M>0 - Wmmﬁhm Ammfm
M{O: —u

Avmaliisss lovilidinols
Aeckivon, ()

;5005 SP {(G+1P)- F’a 1800 k.a]un
Tp- 133 Ka[ ==

paiM P
G b X apo0ndox B

AM . 3,310 .+ b33 Oud.
Toth  2600.0,9007x 30

. Sovs P, (G+12P)-
M= 514 k.wm

1535148 __ oot — [
!*’“ 1200 % 30x ¥ st £ 0,913

k- 34> kextoh = Ao 4 odmaTionts Lowbountih




% T s

5
AM . ama® 568w

-B4-

1

'L % L 18002 Olﬁﬁibt 3

hocbion Ok ©)-

+Sovs 5P

Afon @ 40:

M=-561 L.

5 k=293
A55,64. 40 '
et el 2 ¢ ST
X 1600 £ 301 ¥ i §-0,8069

k> ko — ja lnmmhummw.

g
A M = 5,61 % s g !65: *

Tk 16010886936

. 5005 SPIl.
M: h,S'-I L'M.
T
e 0,0603 —p = 3
£=-0,898%

K}ka QFAIMM WN;J :

5
A= L A = ﬁ.ﬁﬁmr
Ta%d 1800%0,836%x 36

l

. ®
ow: @@ O @ © @
‘}IO‘ "-‘mal- -1AL
ﬁ = i b5 a 551 & 5,50
Auﬁlmg! T . 1
. Sovs MAX(SR)- E?- s kﬂjw
Ty= 205,5 Kafm‘.
M:--'I',Oﬁ LM‘\ k
-1
pe I5M___ ‘15*4.0“-1{ = 0004l — [
T b N 4200230x 36 60,8951 .
k> ke —> fas dodians ompsnds-
5
A,: ™M - ?;0‘1.10 . 5 10 UA:
Tat h 420000952036 —
Al:ﬁ'ﬂ-@:
« Soss MAX(SP2):
M- GILS k.w
15565.06° K- 353
P: . = 0105‘45 —
5200 230x &" £:0,9004
K> Ko — poa dacon Lowkrims
M (o,LS.ﬁi}s - b0 -

Tah 4100x0,3004x36

NoTA:
Lea mowands dowk dowats wm b



i

bifion Ot ®
- Sous MAX(SPy)

M- 7,20k

A5 T30 k- 331

S .
» 1,200 x 30 kL = ¢-0,0938

K>k — +md.|ou:;m Wﬁ
AeM 3l - 5,35 ol
ok L0330 36 -

bukon Q£ ©

- Sovs MAX(SPs):

M=5,54 k.m
_ 15.551. 10 ke 38.
hbooxso*ﬂ §= 0,305%.
K)ko_..,?md.m»w
oM, 550" - 103 por .
.ok 520010305350

TABLEAUX RECAPITULATIFS: (Niveaw ¥)-

Sovs SPy Sous SPy

- = [l = T
ACTERS ew TRAVEE: | A3 090w, Ar mbotaT
Ab: 4153 Cu} Ah = 4'05 Cuk .

ACTERS pua APPUTS A1s 433 0. Ay= 5,18 ol .
Ax: Giﬁﬁu\ A3 5350“_

Les Aecimvn -dfmmn)hm»‘)rm«.du Hw [.m{\ll Mokt : MAX(M(&F’Q M(BPOB

A 5,600 e  4T14= b5
E‘\Nm: * - +
S s g phon =  BTMh= b5

Ave 51008 —  ATHG= 61502

Ao oo
As- 0B . —> BT163 B0k .

Nb: (a Meciowan diodmomalionss
e wbikink fou o ddnk dou dofsus, e ik

%M {ook .24 Comres)

A B | 8330536 fh06 et
* /L< At Cow 4200

Towlia s pafomd . ovurnolints oadasth s Fosott WWW
lt 4 ,aom)E 0,06 15 (";"*%‘“)

Mﬁﬁ“ ik aea

DE?S LLE_ —t A)ﬁ.ﬁ,g SOIM!tﬁﬂ_ 105.3“

%mmmmmuw mm.




-83-

o LovdBimn 31 M- oot (ook ByA Cobad)
Td- i T, (Adiw KA, wa:19)
Bw .0, - .
1,5 -ILSP.D \> Ttﬁf’;)

%gl\'l L!“,S‘ 5,3:‘ ﬂ.? k?'i:u} -

Tz Tawa LAH\N) - ngz 8,46 k -
b 3-A= Fa s S

Mp= WR4= 4.1 4,60 30,00 (booses Laolita)
muuww<uq;@ (%@)

Mﬁmmw )
» Bedow - hltm ; ngi)cwluw A,m(n,“au M)
? ™G —? basadhomk Pus o v NL%
— LMALMMN 480
ﬁaf)’ h Jos : To & Too . mdmwma&mnlm T \
C?ﬁr m no_mumdzhw _Bo= = ’,w._
= ="\ 0= Sakaes, dan W do Lok
= O Al A 2% Pt ,
s 5% mﬁ%mmmNuww
C:l* }Y:WLN‘*T& (HJ; \
0= 4O G- To da )
P 54 = 524,40 Foun - (w b r= 59 +g\m¢4:5m LL’MH.h.
i & i i

AN.
C= 40~ (41:'!'3 = Wow-
T <3305 (oot SR) 3 15T oy

Com T, 2xE40 3400,
boT,  3oxb3}

0= Mow> Lo 15 0m - (\}W-ku)

» Apaw: -
TR LA - APL gt
b & 3%.

Mwhwhxmwm
Dow :

A:)ulimdumimi»iw'nm‘

'b:l,L, 31,50 -

WmhthWthw S a
" R e e B e T

(BN

. &N Spj 2
Me-333 bw
st

r r: '!\ "
T N fapem 20 - Azo Adau ndoasiin e IO

Mt




-84 -

Voo, duy Lowbiudi: |
W e e i

wownl by r bl .
Dw iwlm[mn howy TMWIT don mﬁmam (SPy o 5By

Wou. |0 [0 O |0
Mogw | BN [ Ry | o Sooe Sy
(SR) | (sR) | (5B) | (5R) Tz 2600 KB Jous -
A ok 615 | 65 | 8oy | 615 T .3},(3,&;.
3:4001—1- 051 | 051 | 035 | 0,5 5098 SPy:
[Tacs200Ka [t
k 85 5 15 285 s Y
PR SR Ty 2055 % 'a
3 068k | 0BB% | 06750 | 088te
r

3563 | 1600 | 2851 | Jsm; 1

..H 4
“ak BNk i e
qlt_fl?[kil‘ 14 69 M5 | 95

Lusl.hb_f ME;\LW. '. . b‘h !Ja!il.
‘&nm&omkmlum-.}%(i, E

P LT, -

1

\Mmkm ala %‘maeﬁﬂ :
A T I ST T
A K é 1+4033L j (X ,ll- é U'h

M6 (adww RA)

#’-Mhh}rﬁu?m 49 Jrosaa

ke 15.40 AP...MQL)

:,,oz_a_ } E%'Mhhuﬁménw‘m?.&u-mm_w.

D Commmdi, o jion o, o o 1 Mo A Asmolissta

Mfm\.: Ah,;" Bi on ;':9‘ MO:(T.,T,)

G, {6 .
gk * () 0| (g kg

©(5p3 8o, | 240 | 00335 | 3806 | 4350 | 3806 | 4851 | 00
L

Poa A1 W A W . 0 -
R >t




-B5-

Aaaliond bowsal

o.fh"f“ Auwmm‘ ammm N el

415 T(“’l) >T§P,) . Bw M dowe Twak. Swas 5Py 1@“ Youkia Ju Accfiows -
ﬁ‘ Tmthuﬁm@) -840k

ZL:L -: ‘-'i. :5 .
& 2 = X 350

b= 130 cun -

ﬂt! X Z’L 8, 4b. ‘10

>
NS« o -al—kﬂ&

on jook gy ¢L=115k3/oi So0s SB.-
Too: fo3kajed Soos SR,

M A

6., < <ali,
Jl ~ ﬂ"’
= zLé h,ﬁ-_h_ ﬁ' ~ wgk l'.u:

E'Lla b -_I_}I_

= To:B3kyfod < T, Hsk?}m‘ Bowe ow difotos. du adens oo
fml.hu-&tb\u.u_kaja

ﬁhuﬂm%ﬂuh Crm 5 koo iﬂ&m)

lT..t JP’t Tow
! 1 EE l Hu( }f)} ‘
%&.
48: 1000 ow b dughil =
Ook = 0,84 x 2400= 2016 Kg(h:
e d
30 ]

E_b?\nummtd.u o W
L' seonfmamt & WWdMWBW

k- M_s,Lat
t- At. Do}
oty Az
— L""U

101 x 2046
N k- = < U5
L 83 x 30




-86-

fadeud do k-

14 = 0,’-’\: '}I.’-.M
i Th

2 <0322 M bons.
k, L({ * -'ﬁ.) b

— k- 49,btw.
¥ MMMMMMM m?»n%mwua.\k % b Lowakond
a o wiiamuse. ’ - T e
Ly, 12 Cowns -4 aswaalisha m»flmi;l 0 T L Aek i},csm.m : o
Lo ol o st Aiakaner b v i “aptoia o 460w Lo daanis- { ok Lo siom
Nrwwa I v awbion, funnadiotivunk Bupaiast Mk 3 ot Adow Lo Auili de
CAQUO .;hwrwm fonguk :

-

6+ 3x13 +3%10 + 3x% + 3x35 :d Mo . *
. Af
T B
B3] 16 16 | 16 | 20 0 P a5 T' 135 25 [ fT
it | T |
I | | +_;]
e |
L Y4 4pom ;
Foooillmge u NiVEAUT).: o
T4 4LTHC 4T, I
4 4TiY A s 7Y 7 =
BT44 g AT 4Ty I'I

¥




-83-

| <
e
Sous (SPy ). -j"o 59 -::‘3 5,50 ﬁj’ﬂ -‘5}50_.
Soas(SP;).;;:i ot 'If'“ [N -420& G’u')k
TABLEAV Sous 2P
0’. G'a 1600!(3
R 137 g Joud
ko | © | © |00 | @40
ig; 6,18 5,50
5Py SP Sk
£,0823 60,0863 90158
BA5ko | 231>k | 86>k
0,883 08812 0,889
Y 777777777777
A A
ad ///////// /)

6,70 3,09 6,15
AL AT I
TABLEAV Sovs SPy:

Ta- Taz 4200 Ko/l _

(ﬁ, W5, 5k¢a %/ ‘
Jofioa @ @ B £ 0 ® &0
M ko 19 361 | ¢ //’/’ 10,04 ‘V//A b,3 ///"
M 04105 | 0033y | 0,067 //// 0,093 / 0,05%3 ///
k 232>k | 48,85k ss,s>k.//// % 15ko| /Z 31>k ///
2 0,691 5316 | 0,893 /// 0,8783 // 09004 ///
Wl S AV AN A ///////
M ALV NN
“Mxm Y ALV AN

o2 |91 |0 | w5 [ 356 V) 459 / /

A wt A A A ,//A




-po-

Lea dockiman 3 Aromdne o Cowgly - Mo {5000 S i SBy).

- Ar: 600w  4TAo= 8,04t
Em.bwwlb:

Ap: 6,A50m —»  4T46= 8,04 cun -

A.w;s,mu&. — 4T20. 1456 0u.

e i

1
A = Lbood . = 4T 8,04 Cui .
Ay = 1060 s 4THC= 8,04 O

s Randifiows o do Yk - (msm CUBAGD).-

LR B0 - 0,0869 .——=ooc.a.5 \}M%m“”.
1, 1}60 7

« ALK l&_r‘ 14,00 om MMMﬂWWMMuW&m

Dowe Lb.xwgmﬁmm%mh il Ao b

*wmdsmmm
Ay 068 LA T - 105l (fwtis lu dectiow saifent ot andifion)
Tem

% Londifion o Men palhgmemnk (MM.!C%A&G)
by= bupg. Ty = 4x45:59: 113 Ky

- T = .
: _":W oW, : '-'-Tm‘n"“‘, = Thuf.m ® sous ‘fr"q: 9,35 k.
™= 40 = LA 4,62.20,40 pw -

%d- nmka/ < % 13 Kyl (Wefie)

!

1h b.,lo‘-\ﬂ-"
T -——rL"TU_ oot (g, a-(dsn)s 40~ (5+440)= ptaw
»-Tho = Twow = 8,8%F  Sous SP, .

3
T lT“_‘_ L289%.40 - 854 o .
bo T, 30103

L= Yotmn> Cox 85k . (u&lri)

M--510km Sour SPy.

EENOR |7. 8,04k .

AT oM 2 00kt {0 —>  Auwnconn aew MG
fo 7T



_B9-

M-}aﬂl}m 203 Rowosnia
Tz 380 . Ta= 4200 Ka ould
Sovs 5P, U-T N Sows SPy | . el
fi- 1 Kg/om fi- 55 KB
M Im B oop | 59 sp | M00k gp | 550 gp,
A ol 11,5(48,04 8,04 8,04 8,04
Sedogy | ¥:32 0,75 10,04 035
K 840 15 15 15
4 % 0,8%50 0,850 0,850
(S Ky ouk 31483 3358 3905 3L
0 Kafod| 35 159 83

s v
Aclon | A ek | B o2 | 34 |0 il Kl G il & Kyiod| G kypd

4435 | 2013 4125 347 | 40

14,56 | 440 0,05

o> v (e

Loesd .&u@_%%ﬁﬁ: Boosuwalis
A Tawom.: 9,35 .
 LonBoial Ay Lol bk -

T 854 33014?!/“
L’n 3151

b

ty, - 159 Jou Sows B,

fiﬂ: 103 Kalm}
M= 1525.9= Bt";sk,a

oL ¢ (m5- _(rj_) m.aka;m

}._—_‘? E;‘,é G';é.!.i‘;u-

bo
—  Bp=3%0kyni E th 44 K [sus - (w)
- W0 At-4548= 3,01 pul
B 00 K 0l SRR RIS

n_L_l_J RS Maw (% ; ‘I-EE._) s, 0,84)=0,8
30 |




-90-

Egmmdaluhdmnk;hu»

ko Ax Tar o300 93 g0
) e 30 3%

aded k-
) {h:o,xl - 32 B -

= tk

k- L(a-e,ai)z 12,8 o -
%W \ at: 43
- NM o, -

I‘,= H,bbﬂ; .

b A mAmem“u.m'nH; Mok - 133 = 6,50
D prwmd. G Ln.M:.a.m MWXWA;A,GOM,
l&&m& )rb\.tu pb YL 030m .

hwmm»mmz&ahmhw Mok 3 oL dddew
du CAQUOT . mww

b+3x43+ 3346+ 3x20 + 3x 85 120000,

1>

| 'I

Blanle |40 | 1| % 20 L0 5 ¥ L a8 4]

ol R

LN

0f1-1,30m A
| P
Mfw; me.a?;z NIVEAY <L '*“

4T 4T16 4T16 |

hiy X T16 )
ye T et KIPT



~94 -

|
£ ) 5 |
516 -6,39 3
Sous SP,. ] 6,18
= a 595 A 5,50 4" 550!
Sous MAX SP,. -15:53 14,2 ~1328
s 040 am G0 oy O
| M tw 5,16 _ 595 6,14 5,50
[Sous SPy ] B 00H0 | 00810 | 0086F | 0058
K 3085Ko | 84>k | M1k | B6k
t 0,8903 0,8840 0,884% 0,88%6

Meciows ® ® @ +£ 6 ® 4@
Mi. v 15,63 145 648 10,08 | 194 || 603
. 0,436 | 00657 | 0,0595 | 0,138 00138 | 0,0554
k 19,5 <Ko| 33,3 K| 355>k| 228>k F0OK. | 36>ke
t 08541 | 08343 | 08388 | 0,867 | 0,941% | 09020
I 4 7
03 kypd| 2394 ///////////j' 7
M :
WY 7 775 /A0
w | L
Agd | 1v | 58 | 47 | 937 | 437 | 4
! » .}f 7 :
;A= eeB el 4T16: 804 ol
.EL-_: Ag'.' 61150“:- — 4T16= ﬁ,ﬁhhl‘-.

SWPNER \A'Hs o

At ig = Lom. —» 4T20: 11,560k

ok > 4TA6 = 80400k .

Alag= 331 ed. - 4710 - 13500l
Ay ».5 13 s —o T = 16,00 Out.



-0y -

-w;ﬁxﬂ\\hitlh:
e, ooBpe>toopeas.
4 0,0869> 1= 00 (0“ y
AL wngped
P
« Lowdiliow 4y Mow rox

A 06311 Fi: 1,050 (""“'%“")

« RondiBow da tom - salhosmpunl -
78 UELYES

<Twan = T, e 5:-933).
My = L= 4T 20 4513 tun.
:%-L :%.36: 5'5‘“ .

T 13 by < Ty Ty ot (Voafn)

L.
t]’_‘t&*\_ S LT b= 300w .
s Bot: 0. 0-4h-10=Loom -
Tz Tawpae.= 8,%1}# MSPq
(o=—2' = 8560uw.
h.._ =6 —  C:%ou> lo=8bom ﬁh.&n)
+ Afww-
Ay I, B
(o 10 o
M=
M:-5,16 k.
Aoaa SP; . ™ > A Yol L0
T-8,84k
Ao SRy - M3 45k
T= B,mt — ?ISLC»: «

Anl: a 10,5650 > Aug = Tol ot —p  Anmaliahh ow mtcinashes .

w;ﬂ-&um

Aboms: | ® sp, [® sr, ® sk [® se,
M tm 15,63 5,95 12,18 5,50
A ol 1,564 804 6,04 | 11,56+804 B 04
w Y= 9% 035 y= 3% 0,5
k 1091 5 8,4 %
% , 0,8750 % 0,850
3 kzir..i 4200 1358 3% 3L
| fysd] 36 95 18 87

Toula Jua Lowoinn deuk adraiatdiles



-93-

~ |

Mm: A ml B‘ l.'iu.: w{ U‘l K&lﬁ& ﬂ':. kﬂbﬁ %Kﬂ HEN Kﬂt{!u: E& Kﬂg
O cp, | 1056 | no | 005m | 485 | s043 [ddss | 33F |40

T%) m;. (‘\5]3;’%\““ —’,.)
Wir Aok Radmodid onee: Tuonw.=9,35E.
 Renlhadate dy Aol -

Xhs :_'l 3,88 Ko .

1 4 5 I
m?z e K1{'-N- —tp Vh < i:bo bwos SP,‘ -
Mbo - 103'(,3/&:1 .

doi: ¥ < 35T ok ol

@" Bho= g,ﬁﬁKalf».: {\\25; m,bK?{n& (\‘}W)

‘ Ap=448= 4,01 0ui.
l'ua.: umkqu,i - } v“k- G' {S}J k ‘
o ——) o > Vak= [ - Um= gt
.LJ }ab{ Q'h} L'S.;: ]:{Mu. (!{1.; {)’f,;,)}: 81 fo}.

.Ee#nuumuds<hAtndmuukihﬁuu=
b-Ae B 20 BB g om

913 _
b e 30 988

. Roduad Ao k -
I'.MI.

_ — (k=1 %0u-
by= L(q-o,ag_'- AT
b
Pw foond £ Rewskomk ool 31D .
pw pbhunk lu mataat +hmm,o{uhnivewﬂthi

fndoim, Funoillocy NiVER N A

#
4T 470 4T

———
T 4T a1 =

\Lr.' GI!IL: ':I’-M =

a
4T4e




-9~

[N %] x
Mdon: @ @ ® @ 0 .
o B y.y
Sovs SPy- -346 -6,18 -‘,2,9 E
a 5,95 5 5,50 Jﬁ

Sous MAX §P,: -18,41 - Ay Ok - 4,04
by
g % % WM % W

Mckowa: | @ ® Od® | ®ue@

M xm | 5% 5,95 6,49 5,50
ous SPy. B 0,0%40 0,0820 0,0861 0,0738
| k 08>ko | WA>Ko ﬂ1>k. 1,6 ko
s /
4 // /’ //

7,
Conl /47// 177
._M‘ ko /] / / //
W
A [y 5,}5 9,53 108 6,15

rw oA T

Aeckiou ® ® | O O ®+0
Mkm [ 1842 [ 934 | 6% 44,04: kR 571
b0os Py | W 0,469 | 0,091 | 006y | o420 | 0030 | 0,053
K Ph<Kko| U ko | 35VKe|| 2095ke| 4840Ke | 36,8 ke
% 08457 | 98386 | 0,893 | 0,807 | 0,9209 | 0,9035

M g | e [ /,///
wa o [AZATAT A
Awa |03 | 338 | 499 | 9080 1,66 lyh2
A pa 535 E;:/;;’;;/;/; jl
Auﬁma MMI/J
. , Ay 6155&: —4T46= 8,0# CAM‘
= Ay= 6,45 o —» 4T16 - 504 O
i Aq,wr_= ﬂ.,o%& — 5T = 15,70 pud.
‘ 15 s .A‘;.‘_z 3Wou —, 5Tae: 0050

Ayid = L6600 _, 4T46= 8040 .

A;:‘: hﬂg {)‘: —s 4T20= 1!'.'56:”:



-95.

#+ .
i e .
1 0,08697 7= 0,0615 (0“”)
. AL MBL 1,06 O i
L™
¢ Rowd{fun 4o “wow - hos il "

AY 0,69 J,f 7‘;_“94 105 gl (\}&4«;)
LY

+ Lowdibimn, b mon- vlinsmmsnel -

‘ii: 1?"'} k?!h: T:Tm = Tm @ = g|33-t
M= 41 d=4.T 20 = 45,430 .
b: 3,5 0w .

T 1B kgl < B 3 Hafond (\ﬁ»{m)

: . b,= 300w .
Cy _a,,_Tf’_: 8,56 tw - B | Lz 40-{4440)= Lo tm.
.- bﬂ

| T-Twmak. = 8B4 L Jows 5P .
Pwh:  C= U lm) lo: 856 tw (0&%&{)

A3‘1-—4-—“':
o }ﬂ‘n
M: M= Elﬁhkm . -
Sovs SRy - T. 900k — Ay z 9,68 0m.
M:-s,ﬁutﬂ
50\)5 5?{ =" 2 _
At | A-4Bm <0

Prna: A 15300 > Awa = S,b&oﬁ- — Amﬁ\\umm.

pufiom: @ sp, | ® sp, | ® sp, | @ SPy
Mt 18,42 5,95 44,05 5,50
A ot Bro+40s | B0 11,56+804 | 8,04
) ¥=15 0,15 ¥=9% 0,%
k "9 25 3,61 15
¢ . 0,6350 p 0,8750
0 Kyfoa | 39 2358 3860 Lh
7, oot | 18 35 89 #1




-9 -

B*h{

T Ta s

0

[

O g

® sp,

440 0,054

S b R

013

4145

3860

Vo Yl

4, 400

ﬂpﬂ’m M&Wa{,‘wmm

E
%y

o i
by B 988

IEL B Ky

Tm_:. 3]33 tv

[ -
1T
G -

Ty, = 403 k.”o»i owa SB,

¥, 388Ky |1 < By- 35T, -
Powe miiwmdu Aowooshad aommrnsolis

kA
L]

10

.M__ , 4w adon o ‘B -
k- At Tt .
b Tp

508 104k .

j’.]:- { Mo U‘hi"r’bql]’

B4

ol dr k-
- Eq‘: OT;L‘::%’JM
k.-.Mu\ =,
Tb
b A(2-0 "F.,')‘

mww Ban bt Lo. .

—_—
0P} . }

buaa,

0,6 K:alg& |

T =
—_— W\.‘LU'ha

——y E'- 1.3 g -

1 o

= 9% Ka{lu& :

v A s s etk o o mine Sapsition ar..mmm-.ﬂ,’%ﬁ-

Fonoullnge piverv 1.
U
5T 4T0 4TI |
a T A [}
SiE 4Ti6 4TH6 4T16 4TIG ¢'ruj [}

|




ous 5?4]

-9%-

Qus pr

A
e a Fay A
-546 -6,18 -G8
Sous S'P._.,-. Pay 5,95 . 5,50 a 550
~11,37 ~15,88 - 15,88
Sovs SPy: ;:.,BS 331 5":‘54 558 ?5:. S'S;L«
Auﬁﬂm: @ @ @ 7 @ @ o @
M Lm 516 595 6,28 5,50
- 0,0340 0,080 0,0 863 0,058
k 308>k | 84>k | 2310k | B>k
v 0,8303 0,8840 0,884 % 0,887%
) . 7 f 7d
T
o 225;? /;;i:i;’ ,///J//j
RO A AR PN
A ol 515 6,68 1,08 6,45
3 v L L L7 7 7
A G //// - // add
Aecfiowa: 0) ® ® <& B b £LO
Mkw | 33 11,89 13 158 | 5,54 5,58
v 04963 | 0,484 0,003 || 0,459 | 0,059 0,0513
K 504K | WOk | 9>k | 191lk| 3edk.| 1ok
1 0,8%b | ©0,865% | 08334 0538 | 10,9053 0,9094
1 [ 7
I BV 7 S /// ]
v - 2 /
Mi b | #h5h //////// wey N
iy W L A e
A 2 1,8 | 906 5,43 13,20 4,05 4,08
oS Wil i e WElR i Vtad
Jecions Aowsidiua A= bbBon —» 4T10= B,0h0x.
Emh\m:-u,: sk . :
Ays 61508 — HT4p: B0k DR .
Mg 1638 63— GT20: A8,84 O
°A££H'"‘“_._‘ Aq‘\s‘,: 9!&6 ?).;: — LTAG: “‘IO{' b;{ P
Ay B2 11,3002 — s 4T = 4500 -
i - [0SO —> 6= 8,04 G




-98 -

.r‘“

.. id «J._l_tlﬂli

o by 0,0869> -5 0,065 (g

NV LI Ye
Te

. JCuMu;m Ap,“m-u 4 }".' }
A% 0,69bh %_: 105 tan (l‘/mi»u)

. KondiKiw, 41 "wow - slhciomamans S
TR AT T= Twow - ®: k.
b= Thikg ol M KT 4= b 10- 2543 B
prihs M50u.
)
¥d- 11,1310“%2 L 1 ﬁ.?'ﬁg{wf (\9"%“*)
o Sondliows e Ohhats -
2 bibow - - bo = 30pas.
Cy 2l BS6om. MO [0 10 (hatd) = Lov
b T, T: Tuwoa.z BOAL oot 5P -
m!ﬂ,: faye t
C:%M>tﬁ:ﬁr5‘°w( E )
+ Addon- .
ASM T
2’1,?3 A
M M=- 546 k.o

e Aitea
Sovs 5P,= T. 8,84 £ Ane. 09 b

M= H-ISSL,M

we = 1,87 e .
. M 5 51311; —_—  Anus 1,?)1 Gua

Joisans: A 18,840m > Amiz < H, 87 pud |

Dour DunoSTAL At MBAOIRLS .
:',‘- !» Au ] '! .‘

Mciows: | © sp, (@ sp (@ g [O gp,
M ok | 203F 5,95 15,88 5,50
A ol BO4+406| 804 13,564 804 B ou
@ Y= 153 0,15 ¥=9,2 0,35
k kA1, 60 5 K= 40,4 15
¢ . 08350 , 0, 6150
fa 3604 2358 4200 14%s
[N 163 4 98 8

Toulia Y Kewbiotia heuk aduciatly



! ' -99-

@L}nﬁmﬁ.hyg&mﬁmz
Auhiom | A bl 5} o 3’:{_ 0 MR G’{ Kafosk Y Km&: fa K‘}Jd
@ 5P, 18,84 140 0,0185 | 51 |om “5438 4400 } qu)
hoa do wirgue {ammfum >t
Sodeud d8 ovmmalinss Bossamtuadis -
T P e
z‘,{b oute . T- Tuasue = 9,3 Kefod
Zh—.ﬂ,ﬁ%ka[wl"
ﬂ’pSSk;ajg.... e ﬂ'; éELo

ITha fodka[sus S Ry .

Q\k:_'. %b: S|66K3:'q'k:' ézb‘ 3&?\,: !ﬂ,ﬁ kﬂmt -.

AL

49 8= 2,000
Jok+ { Mo (43; 082)} - 0,64
Tow= 1400 Ka [

qﬂ:&:j‘b-ﬁh-— 195 kaod -

L 30 1
' + Expasumunl. dus Godbas + dK0

t: ﬁ rﬁ_-; &3'1}_&,\».
b Tb
~ Er- 0% h- 'i,lrbu- -
b:Max | ¥
by b(1-03 )= RIvm-
™Y

Bw b-ow RLowbonk b kewlt lo
g

b mudws, uportmssnl & S
Bondossiom:

.MM.LAB!;:

Foroullane NiVEAY § - ‘*(
{
6:‘111 e e
ime . 8 T =
6T16 R L 47151

wwm Qus hay masstossan -3 38, B



)

9
w0

-100 -

. @ \
bdiows. § @ S & © Jﬂ |
Sous SR« 59 o 6 |
e 51 = '5:50 - 3;53'
Soos Max "2158 -43718 -1348 ‘
SR gy 6,38 f,an 5,63 ;ﬂb 5,63!
My 5,59 54 6,4 5,50
P 0,0H 0,081 0,086% | -0,0%58
k 08>k | 843k | 174>k | 86 Sk
b 0,8303 08840 | 0884L | 0,86%
LT /////////// AJ
L e
A | G% 49 308 6,15
1 v et P
Mol AN LIS
pufow: D) ® O« 6 ® &6
M e | B0 | 2n 6, 30 13,16 2,84 5,63
E 01591 | 09759 0,0586 || ol¥40 | 0%k0 01,0511
k BA ke | B5Vke | 3435k || U8 ke 56,5 k| 37,4 >ke
% 08483 | 088% | 08934 [ 08641 | 09301 0,3046
T L (s SRS s
My | 5% 7 2 // A A -4
M | 38 AT AT j
A o2 | B3 [ (e I 10,09 3,09 b4y
R R s P s s s

Ag- 6,490 —y HT46=8 040 .
Ay= 6,45 b —s 4T16 - B0 0

hu..f,: B3 e —y ST0: 15, .
- o Shwia : Au'..{: 6,6 . —s 5THe: 10,050 .
Mg BP9l — a0 ApSEO
Aaduds 3006 4T4p- L0l




=4Ul -

o
« (eodihons do Pk -
3 1]:/1: 0,0553> %{s' et (0";':‘&\";")

s+ AL B3 "_L;M.ubmi .
To

« Lndiliowm AL“MM—W”._ -,
AY 0,69 b1 _;_L - 405 o (Vougn)
LiTH
» Rendiioma b " - sulodimant ":

T: Tuson = Tadon®= 3081

b= k?{'“‘: W LU= AT 30= L5300,
3-.%1.: 34,5 g -
T 48 kafoul 1T Haod - 4 (o)
* &1 bo- 30Dux .
Cy 21— 8 65pm.  we: [c. ho-(4+40)= Lot
b Oio T Tuags = 8,93k sous 5%
MO (s> 8650 (Vo)
2 Adoa:
Ay s I
TS
Jeckiow ®: M:-5,59 L.m

— A@,;-&,!ﬁpﬂ' <_0 .

w SR | 8,93k

M- ﬁ,%tm A»j;,: B|55;h:
T-8Hk

Rw R - R
A- 15,3000 > Angg. = 8,330 -

Jodcaliovs dus ool

Sews SR
i

Mckions: | © sp, [® sp, |O sp, | ® sp,
M pw | 13 5N 1,5 5,50
Ay || 50+1005 8,04 13,56+ 804 | 804
@ y=145 0% y=9% 0%
k "y ) 9 16
% , 0,850 y 0,850
(rS Kﬂ“‘: 3538 2158 3618 1%
A e R 95 83 8%

T oudia N tovbidin et oosactla



-10% -

&M&ﬂa%

bkl | At | B it | 3 ol [Btgled| G ght] 0 gt i) g

® sp, | M | 3u0 | 00658 4350 | 1y | 4750 | 3610 oz 400
@&&W&Wﬁm FDAIE
* H
ZB:_T__ DOy, ; T= Tauode . = Q,OEL
3
%Bb=-9,64 Kﬁaf
GL BSk?]m — r;é?i:,,

E’iu “clk#l'}“ /b'\-hl W‘)
o Tye Q6tigind < T, 35T 16 Kyfouk

Dowe s disesno du sowaalivus Sassensols
| | S
! [
40 At-498= 5,010 .
ez dl0o cu: - 1
x f“t:%gu,lgjajo,sa)}: 0,84 } o Tml'- o k‘cﬂ
30
MMM&MM
Mo T

| k- T T 134w

cholesd du k - by 0,th= 1o LT

. Ty- A(1-93 B 90m
. e

Bu wnd, B BBow ] Lowslant dav foudt, o Ao fa e

ﬁloﬁmthumwwlbhwd%nfm\ Jea

anun NIVEAY T apa

. 5T 4720 4T40
a yiy = x
s TF gy, HTE iy, T




fmnﬂahm-‘*—pﬁqum&

b= 300m J ‘-t‘ Gty .

s

-03-

Nela,

Jus st dmak el on K

Ay- 94900, —» 3T104 ATA6 = 14,43 0ul .

Ap= 32300 —» T30 6 20 .

Ao < G0 —> 4Thos 3,56 0ul .

M- 4o . h-3bem.
fa « Ta- Lsookﬂm{ :
Soos SP: | _, [Ke= 20,44
D008 Ofy i F ‘13?1(,1:..2. Koz 20,44
fu: fa- 4200 e
Sovs SR {_,
TL: ’.05‘5 Kwa‘f&.:
s .
MM:. K @ @2 @T
. =600 138 -39
Sevs SP: g ¥ - 8%
8,9 8,48 3,53
Sovs SPy 5 Ty e
M bw 6,00 8, 44 3,38 3,9%
| 0,083% 0, 1143 0, 104% 0,040
k q 18 > ke 13> Ke 4, 5> Ko 43 ke
¢ 06%3‘} 086H L 0,8%34 0,9134
Q.;K:{; ///,//////
My b / e L P s
AM % A /é//
Ao c.,qq 948 [ 83 343
| P Y Vs
Mckews: | O ® ® ®
M Lo 8,90 f0,04 818 3,53
o 0,08%) 0,0933 0,0% 00315
k B>ke U > ko M55k | Ku>k
3 0,883% 0,8380 0,8 8% 0,948,
M| g e L
My ko Eei ot // oA
AM K | = AT, A
A pa 6,H 15% ¢, 18 4,54
A oul . A R
AvBiows cowmdinats :
.Eﬂm:
» AMAM

Avdug, = 8,3 o —> 4TI

o 4L 56 puk -



- 404 ~

X
| DecKoma @ ) ® @
by X
Sy SPy. 911 8,91 1,65|
Sove 5Py 2’“ 0,83 "ﬂ'.
10,67 [ !
1,42 3 'T
M - 9,41 3, 63 8,92 3,65
U 5P.|g
w 0,1 %64 0,13%% 0,11 0,036k
1,6)ke o2 Ko
0,8634 0,9403
ie L~
G iy
e
o &
G
40,30 1 0%
//// ]

Mg | 86 | a2 10,8% 10,89 sH 3, 9%
P 0,1364 0,0100 |l .0,0933 04000 | 00340 0,013
K PALke | 9655k mB>ke | w P>k | 483>k [ 55>k
i 085% | 03552 || 0844 | 08141 | 09309 0,9¢86
wal A
M b | foSh /////////////// 1
Moy | W Voo N
A o2 TS R 8,1 8,94 1,69 5,13
' - - [
N L A s N ¢
Dot : A o (TI04ETHE = A4 1B
cEnbooth: | el o LTG0 Rl
Bug = bl = 5TH0: 18 T0s
) e Rads OB 5TH0: 390 0 -
e Ao dsp = f0,300. s TTI: 45 Jooul.

As-;"{.: LC}oa. ~= STHo: 438 B



Sous SH: £

Sovs SPy:

-40% -

®
= @

3,53 a B
40'56 ‘“,40 :IM
= 10 A 1
486 i 330 X‘

Yous A
P
i
ez
%
hcfions : 0) ® ® @
M kw I 1858 4,86 10,63 %98 | 3,30 53
SR W 04%F | 00443 | .0,0999 0433 | 0,06% 0018
13<ke | M0 ke | WBDko | BBVKa | 349>ke|| THIVko
0845% | 0%t | oBFhs | 08603 | 0833k | pg3tp
o s\ ww VY AN AN
. [ 7 A
o [ [N A
Moy | a5 [ A
A A2 3,54 9,3 10,94 5,40 A,9%
A o | 5% F///M/ G P
Mediows Rosdsrans: AT+ THe= ¥,180a

A Motps  —

Ay= 3,00 —

Anbobs Ayt o

A; .nh"z 5'1“0":':"

ST = 6100

5Tl 15004 .

5 Tp= 457001
i [ 1&1051'.\&-

-—’

'vAl;»%.: 5500m —> 3TAb43T40= 6,330 .
—
—



406 -

4
Jadign - @ @ o &
a a i
Sous SB . &1t 833 44t
a 9,59 8
Sous SPy - 24,34 A0 3 54
e L 14,85 L3
7,82 10,09 :
A
M b 811 959 8,33 1,40
st 0, 112% 0,134 0,M4b 0,034%
k 233>k | N6Yk | e>ke | 48>k
% 0,884 0,8536 0,66H 0,96

AN 22 Ao

M //////////’/ 2

wn T

Ao 934 14,0t

953 | 1,66

‘ WY A s

fecliowa: 0

0 @ @

154 | 1,84

11,85 16,90 10,04 3 64

M tm n
B 0191 | 0039 0, 1089 04553 0,0340 0,0 40
k 156<Ke| 30,60ke|| 234>ko | Bh<ko | WAdke| 5ID>ko

% 08366 | © 8304 0

8698 08503 | 0883 033

M b 14,54

Lo 2B P77
y A

A=
w7

777 X
M R s %, ) 2 A,

B g

308 9,9 | Hob 1,86

A ok || 164 | 582
oas

0 277877 s 7/3][//;2

!

« Em Bowe:

Ay=Mo%os — ATWHET 4b- M1
Ay= l-,ﬁﬁtv: - LTio: G:mﬁ:&-

A= 16 hLon —» CTW: 18, Bl o -
,Au..ﬁ 9,63 ooh e 4THG 471T20: A A8
"”’"P 14,960 e 5TH0 - 19,10 .

. 5T10= SN P
A'h.)n.k: 3!.50“ —p-




hiver T} "
Mfionn: @ ® @ ®
=== . .
Sous S H B‘”’ —Blu J*I"B
Sevs SB: § et
Sovs SPy. Wi NCIRAL
089 W8 g i
M bw | 811 9,59 8,33 2,48
,1;5]' A " 0,Mb 0, AU 0,448 0,034
K 43,3 >ko 0,6 >k L3, 6> Ke 480> ko
0,861 0,9% 6
/
§/ LA,
i
953 3,60
=
e
M Lk, 64 10,89 1%, 8% BH 14, 86 2,53
. 5P o
P 0,%%0 | 0,10 0,184 0,484h | 0/1182 0,043
k 1Nk | WA>Ke | DK | 459<Ke| 2L0>Ka| 60> Ko
1 0,840 | 08341 | 0;865> | o843 | 0B656 | 09334
! 1 3 : vV vV
gl o
M pw | WS P2 / ﬂa.sz»__:_// /{///
M g | o8 5,41 ///M
Aol | BT 9,85 1508 | 985 | 180
1 2 L~ w>
S Kl 7 o, i 25 s
DeeKiown AowsdButa - A= M03 0w o T ko= M ARG .
o Ay 3,68 tun — ALTW- G,!h(n't.
M‘“ﬁ‘ 131%“ iy, TN = {B%uq\u.
s P ol (i B80S e TS TTHG B T
’*mb 15{16&‘»» s ST
5T46= 40,8 b

-40% -




[NIVEAU 5]

ovs OP) ]

Sous

408 -

0
Jeckiowa g) ® 63 ®,
S Sp,. b1t 811 148
ous 1 g W X
Sous SP,. .64 1543 4,83
= —diin 15,51 A nA
584 9,28 X
Jkiowa: | @ ® ® ®
M Ew BH 918 911 4,48
i 04209 | 0447 064 | 0,034%
K 248> Ko n>Ke UATke| 460>k
¢ 0,66k 0,664A 0,8649 0,920
' = L7
ot /////,/A//é
M b S B
AM ko /// / L ///A
A ol 10,0% 10,70 10,5¢ 2, 68
1 . - - [
WM&
Auekion : ® ® ® ®
M Lt 0,64 5,94 15,51 15,13 9,4 4,83
B 0,18% | 00544 || 01445 || 0,390 | 00854 || o0,0169
k 16<4Ko | 3640Kof| 1954Ke| M993LKo| 414D K| TSk
{ 0,638t | 0913 || 0955 0,856T | 0,883 0,945
; 1 o L L
Koo | é wi | s ///// o
5 14, %5 ,
Mi ko || TbiSE - 4,5k b //A ///
M pw | o A 1w 0o oA T
A 15,75 31 1,99 M, 65 6,9% 1,9
A owk | B0 = 103 oty [ AT
Mofions Lowsidbus TV TR PV QY P ) TR PRTTS 3
Enbant: | Lol Ly g el
Mpag: 53503 — 6T 158k 0.
v WL = 5TA6= M0050s.
' i am{ 1,65 il 13,30 bl
yhube — STl:="™

Ml GO — 5THC: 10,05 6.



-409 -

VERIFICATIONS
Porh'QUE. -Tr.answ,ksa\. e ]
° MN AL?.!—LL
A w0 A . 0,0615.
& T: hbo H 0,0&69> 1b ]

L uo 1. 5.
& _r=_;1..é_6, O]!JS >-1_GO’06L

3 Aé LL%‘—: 41,06&}. #Ml‘lﬁm}.
Un
Todin Jos Juckiows woiblnk, 03 timiovs. Do Ja. fustiicaXion do ficda walkl has wiessolse.
. G ]a!' J.Q,“"l.\ﬁw gu l,ls’] "n:

A 0,63 bk B . 1050k

fife Kewdibion wk \r’miﬁxl O
« Rondioon, A8 wem. - twiholonsment'
15 Top, 7 Tsp,
Bone.

Td= 4wy = 4215259 < 13,3 Ky guk.

R padl Gy ht%)k., 350w

M.T,-. '\i\.-ﬂ'(* .

ﬁTmW’- TA@M@ ,
NIVEAL:| < < 5 g\ g 1
Twax k| 18,60 AK,55 14,56 156 14,56 Ay b6
M 25,13 3,4 TN 3,4 3,4 3,4
Bd Koo | 1002 1iyH 14 14 1 14,69
U falos | 110 11,10 1t 1130 1130 11,70

hankswk owo: Yd < T4 (ﬁ&%&i)

P Mook A, -
bo= 30t 5wz 5.
Cx a=-(d4v) . BO-(H+10) = Lot .

, T= Twwax  Sovs SF
mmmmtmﬁoiﬁ;um LM%M(%NMQLW)




-440 -

Tabbou ncopluloli).
Niverw | 4 4 g 5 i 5
T ® 1,0 14,2 113, 1h, A L 1,48
(o) 10,00 10,50 10,0 10, 10,10 10,k0
C (ow) 00 U, 1 1,0 b, 10 b, 10 Lo 0
Co fw) || 00 16,40 16,00 1o, 10 16, 10 {6, 10
Pw o it €0 ((oc)
* A(:.l}\.& =
A?:‘*"'—N_‘.-

A s AR T e b e

NIVEAU: | <5 o 4 % 1 1

: ® 10 )
biond | @ sp, | @, _@_)_5& Oupl® 58] ©ePsr, [Yon| s Bsp, sn,
M ko | =6 -69%) 1,4% | -8, 4% | 480 -84 | 700 | -8%| 1089 [-B 11| 53%
T 19,03 | 935 | 9,45 8,84 | 9,19 | 8,84 | 909 | 8,84 | 83 | 8,33 8,9
Marlrdo | <niue |68 | 309 Sty 589 upal 608 |- 1936 |-13,04] 660
Audbank, | 12,56 1570 | 15,70 | 46,30 | 4530 | 16,84 | 18,84 | 16,84 | 18,64 | 18,84 488

Poskonks ow 4 - AM>AM153\1 AunoSnts maw AAIN
Wodinolion, dua Rowidinia -

hl'h ool MWM & e JoMuon
mmf,m. fovs. W““ﬁ“ mm*“‘“mf (B o SP2).

U'a,: 11600 kﬁm.

v Sovs: P & L .
T 13 k;l[c»a.

E&.‘: l}’-ﬁﬁhﬂb&..

. Sous SF;I: i 1
T 2055 Kool



-1 -

. Jious s it ( PRopon JOswatraal’)
H\Q}Q Secliowa || ()
R RO <o (@ sp, |® sp
M k| 8% 9,19 8, W 4,93
A ok || 13,56 1,43 14,56 6,18
0 @ w Y 1,13 1,06 1,43 0,59
k 16,30 20,10 18, 90 18,90
4 0,855 | 0,85% 0,85L5 0,886
T kaodl] 2335 1728 3148 1483
Th Kaskll 183 136 1y 5%
M pow || 14,84 963 10,89 1,05
Aol 15,4390 | 14,18 15,30 +3,9% 6,18
ﬁ' ® ww Y 16,30 104 13 0,59
K 10,30 0,44 3 %, 90
¢ , 0,658 / 0,8064
T kelpdll 3044 1188 4405 1139
Th kelow|| 168 133 105 43
M k| 18,36 9,59 14,18 1,48
A ol [|150+62% 14, 18 15,30+ 40,05 b, 18
6’ 3 vw Y 16 4,04 15 0,59
k 13,40 0, bl 3,10 ®,9%0
{ / 0,858 y 0,8%64
Go kloml| 3380 1115 1863 12,38
T kalom| 199 133 133} 43
M bow || M5 9,99 16,30 48
A ot | 1084+1110]  a1,4D 15,70+ 3,3% o, M0
@ 5wy 16 1,04 16,30 0,59
K % 0, b4 % 1%, 90
¢ ’ 00584 - 0,88 64
| Qo ka!qg,i 3600 L1115 3458 12,38
T Kokl 13 131 194 43
M bl 64 9,59 19,4, L, 48
A cee [ 1884+145% | 1,10 15,30 + 10,08 6, W
vy 15,20 1,04 15 0,59
’§f K 13,10 18,44 12,66 ®,90
% ’ 0,834 ’ 0,88 64
(o, k"ﬂﬁ 4450 115 3960 1239
Th kolod)| 203 [ 190 )
M Koa | 20,64 9,18 15,13 L 4®
A ol [|1881+40,08] M 18 | 4530+ 1005 68
/S' Ay ) 1,00 15 0,59
k L) 0, 4 9% 15,90
£ p 0,858 ’ 0, BB6A
Tu kefosd| 3510 VY15 3036 1238
‘ rh kel 188 1t 146 4t

MWU’q&TLMKMWAMW
Do bioulia o godinabdin Joul cdndaniilan . (oo )



-A13-

Niveaw Aot [Bhad [SF |0 |0 kofot 0 kot | % Yolost] B of ol
4 156 | W | 005 | A% 1013 % 4336 4 400

A 1510 o 0,0655 | 4F49 043 LbHY 30 44 L4300
o\ 530 | W0 [ 00655 | 4349 Wi | 4349 | 30 1+ 200
0\% B8k | WO | QoW5 | 5156 | fo4d | 5g5 | 3600 | 440
8%
1’

18,84 | o 00185 | sxs56 YT 53,58 4150 400
188 | WO | 00185 | 9298 013 su66 | 3510 4100

1 P |
T 38T don: To LTho
- 1
Tb & 4:5~_T+’ Th  down: Bo & T £ A0
1%

N;.tizlﬂn. f," Ao, Mgl B A kabloow .
NMMWM)&A ;

T < Dy
NIVEAU: 4 o g T gt T
Tiomax @ © | e 14,55 14,56 14,56 114,56 1 kb
' 9 190 146
hsm B En 105 13% i
' 15,3 5,30 5,30
’ LN 15,20 16,30 15, 1
i) T (« “’@1) 18,90 13,60 15,50 15,50 15,50 18,0

Mﬂ!ﬁ‘@mmm YL — AWWW&M‘B
| hhhr&-mmauwm.



40

-143 -

Ap= 608 = 3,0 fux .

SeLE
bblso
L 0

-.: By G’:mhk&l]ar‘:m
f '{MVQMGJJ-’l-Eh_ }—*m jd: oo (Tt ! )
ok = [
3 '
+; Eb dod fodous 2k dur Do -
t= At : _E_h_ o l]'. 30}'.;4.;..
Yu T (A donss
) VCF 0,1 h.
k-.-. Moue . o z
b).
ky= L A~03 ?:)

Toblros downwonl L’W Onk MatOw d dxo.ql).m. JPMM(‘MA\
NIVEAUX: < 4 4 £ g 65
Db ke fouk. 13,50 15,30 15,30 15,30 15,30 15,30

1- B 035 01 0,1y 0,31 03 0}
Y 0,15 01Y 0,3 0,1 0, 01h
Tok Kool || 1000 13118 1148 1118 1118 1128
Ao o 3,08 30 308 308 3,08 3,08
) A W Y 4 1,39 LER] "R 1,39 1,39
E! frads I:I'lm }:m . qlm 1'|""\' .'}|m ?;!-0
IH.: P MmN 8,0 8,0 8,0 8,0 8,0
E: M“'(L'\r.‘[.‘!)[[ 1,9 8,0 6i0 6|0 E}t 0 8,0

Nota, - %w.t\m.c\hm k:Bowa Cowsbomk Fows Jua miwtosax .
by A S R 1% ;

’
METWODE de CAQUOT:

Lobtom = Yosbiom (duacpin) —s N3 fow da 1AL Base
L 1,60mn —> LI’_: 0&0% (.Amila-lpﬂ\h;) == N:1 }rm‘g. 1 Koomtt, |

wﬂ&ﬁyxﬂ%&hhﬁhmmoﬂ;mhwﬁmmhw
0 | |

Na¥o. -




A% ok 3% Koy

14 -

B\NM & fmﬁx.dnl’aﬂml,hmlh,: L 3xB+ 3194 3 x40+ Sx44 4 3x43 + 4x46+20= £,30m

4

9

11

13

16

18

18

0.80m

,&‘mwd ponkin e ¥ g ; ba buili: 4+ﬁ¥+41+45+46+16=0,60m.
. /

W
#lej8 18 19 1o lo lolofoln (1|53 (B (B [16 |16 [16 [16 [ 20 | 20
2.30m el g
_/-\___,J,\_
2-;?":}3\0»&;4
Ee=——— ]




-415-

Zacilisy i dolion

POrHQUt Lonai tuc\f hal :

© e e & e @

f“‘ 4T16 4T16
474 A Y
‘AT-'W 4T6 4T16
[AN a
4T16 e 4T16 4716 sHe 476
tglo 4T0 4TW
7AY y
4716 4T16 4716 4T16 cf}rfé 4T16
gm 4TH 4T20
4T16 iy A
5T10 4T16 4THe hrie 4T
Z“O 4T20 4T
6T16 H T4k fwa LI fﬂa ATt
5T LT 4T40
a A
Porliaue trangversal« ’*‘\
4T20 4TI ,,m] @
AN 0
3Tl AT T T |
JT20 5T .zwl@
Jay
5710 4T46+T20 5!;‘:’_40 —I
fb 5T 4T @
TiorsTia  ATH6H1T sém !
6T20 5Tl JST10 @
aQ
g‘” iy ST 87| ()
4T16+ 7ay
4T+ T1% o 5T16
é"“ 0 4T ()
[AY
s JTIeviT0 o, \c
/




Ferrail ﬂ@;]e
des
Poteaux

T T




-Me -

FERRAILLAGE DES POTEAUX by

MM uL AU D W
*& Nd:a.a\uwa\mta &mmhm

ztbtwmuﬂ: iuwmmmwbwdl

Jnm.o\n)(nﬂmu» '&NW‘}UL MSUMOUI .J,lmmu
LMY -o\m:n-du
ﬁmﬁ\: Qakul,xiu hMMﬁNJmA"‘?m G ALP ok s
;d.u.l."
ME THODE DE CALCVL:
dusae £0n ,M)[mm,.b).
1. éur\ﬂwmw

ﬁhmm m %@MALWMMWM
_ﬁ it - .w,cbab«mﬂ,a\lh-
N

e Ms mmb.almﬁhm mtmmma

o fou Miom 92

Wmmm‘a\m@
Jh—, Rmm Jakode de Jou beaiom .
&Mﬁmmnnmmm

»o\umnm:bm»»lo. MLW&M
l}bmwm «famhdm?mhdm)rm
i o e i 2l

A Aq-?; (N ‘prwm)

ok {""" W“"”‘“““m"‘““ﬁﬁ""“ Rl ey

Mat: M&WM/”? P URPARITTS NUNTY m

" Magt ' Mo 5 A0OA % . oA k. B .3
1 n.be ™ T b M (R __bh T b




-1 -

Bwams, 2 1 Dalinassomk s joik do s scowowis, & Misin dus deiowa A aramaolions A o A
Sl g Jo sowwat, 4 nionals ; o ucharchs, 1o, vods, o K ol ntponds & oty LondiBan.
P il pown talo. L'W&cunn&ow("&.&@w Al o b_g_"wgg)

 BKCR ; owratiundna. K hman o 43 d calial

Mk}mw G&d’ﬂlid&hwﬂ,

B - o o so( pr+9) o Lk 4 Jewk dowatr a %qwfnm\ dr kdc{
- (1-9) P LTINS

Ry

A,'-'Nl{i '.-“.—-.-H
= fob B 10

La. Aowalli dus owamalinss sewpniaita k:
e 51 (0 £)6]

s Mciowa 4 0as Aok ol -
4.1
0

1. Mection, solADumunl, Comkond
bwmw !mua(u:

M_ A
oz — =
NCT

mmmhmﬁm&mﬁbabjm'@: A Ay= A

il luy st s o, Nuiabaee dus oo & Lo,
e S S e el
Ao e o Wm PALYY

1)

TNy MO
§ LT
meb\nluhmh%:hhpmce«p&u&mw;
) I

Gy —N s MeTT ) My ok da e Ay
W B0+ ANA' T i = dbtumu}a&cﬁm{.uh e

3 iy, 'A-D W 'ibhk"ﬁm\/ e
I:%“_+ MA'(O.S-'%)M Whm& -

W@mm‘maw
B &0 GBS o A s e w3 amdve By T 5 Lo b Mo
B i
- N ee Mo asee] £ 18 (05-5¢)"
bk N ke

A =
m: o Cs j—gf—i :D: ﬁ,S [“"j’ + ‘E"-i-c]

hoee mmto.ﬁﬁu hmﬂgﬁm(ﬂMv\h: AL"+!.ZD.M+C:0
Aokl naond A i b waDda g

o duoe o [ b



- 118 -

m%&'muﬁw&%mmmm..
(y AL} “5 8.0, b, N
rka

fat: ?&Mﬁ" mwm AR A
s 4s~+nhm-ulwaﬂn

Buz 1,4 — Jelionse Ay ya .
’91 A -.QLL&MMM

m mm& Elaw)mui (m\b 5313 ccmsa)

Auwm

By 4+m° &Wwamw,m

@) AL> J‘(—;—i‘: 2 B)

w be

) 5—“—4 5% - A<

Lowbhadme QJ*M.L_EM (sok 9 coda ¢)

. 5005 Spiz

le

F,: o(.g..(n.ﬁ‘.i.ﬂ';.a

.q&Mamm&wm' oz (CPA 335) ;

. Mdﬂlwﬁm b 36 (m“b.ul,oﬁlmw)

fwwwﬂoﬁm‘&u

ety iy Fisaviics ol % (G %)

QW&!&W&Q& ;
m%hmww

£ (0,6 03(4+3—¢—)>
. Sovs SPy:

Lov oo du, § ok & iy fos 45.




-1 -

V | Lig
!

-6 [ am {89 || 301 | 93

b 5 6
A= | MM | 635 || B3 | 205

3 6 3
fo-13 [ 2,56 | 39,03 [ 1020 | 460 & = -

13 14 ]
13-46 || 2,58 | 4907 | 145 | 60,69

16 i} (] i
fe-19 || 3,65 | 58,6 || 868 | 3303 '

Nl ol Y
3-6 s 1138 | L | 1578
6-9 , M || a0 | 34,9
© 9-12 || ~ | 5610 | 9,39 | 48,00
0-45 | | ¥5,46 || 1044 | 6420
15-48 |~ | 94,8) (| M98 | 8,34

18- 13,58 | F44 | 9588
N.B: [1ea vodouna -dua .&@'me ow 3
Iwhpw oS . ¥ ot
@MMWMAM&WSW
P&MMEWMMNM J{’a.u):

fadenly by nogpail go. M. whhmahwau,_{

MLMW M- 40 e

dvi: o360t ou

TMMMAL{M )
Yodus du 0 ok T

FILE ® [ ©
POTEAU[ 14 [ 43 [3-10 [ do-ts1s-16 [ 1689 [[ 36 | -3 [9-12 |1nt3 | t5-18] 1821

M 28 o | 058|858 | ase |36t PP L L
B33 [48,95 16,99 139,03 | u9,0% | 56,6 || 41,38 | 3614 | 56,10 | 75, 6| 91, 00] 3,5

N
o=t |48 [mao[ewest [ sn | o P27 7707
15%% [148,05] 99,50 | 94,60 86,30 | 90,20 | 4,50 8,80 8,80 | (8,80 68,80 68,80
| SR N e
t et
Auﬁmuw MMC l ,W
¢ ot M tw Oon - » . B
.mWhh’&h@ JYETN A0 (TR NN tw ity Mol .




-130-

g&h&h&%&&é}@& Ao aomalion: (ank 318 &6 33,23 CCBAC))

-%: uﬂl} % 91.3;.832?_ . Q’l ;Mh ) . ,
o O, © Azmhw Wm ) maot ﬁimw
Joud
¢ Bt fou s ol polion Radedsir povs bou decion da below juul.
By= 4 Mhﬂr\mam_
Y L‘zo y Loz 03 R =000 3 2 0m — minton, couhanll -
e Lo o0 L+ 0f0x 450= 4050 —> VAL Mssakiodde.
o At
Bye A4 W10 - 3,3 Jea Jrutimm, A Jo el ntsrilodse
" I x0,40 - Lx003 o e &
B 1y M0 her own Iu jetronsce seas RDO
40,40 ~ Lx0,0
¢ 93: '1'1'-*—2-‘-@- ; U-u“: hlﬂﬂk?ﬁlh&.( Acina “A;, +£mwm&€40>
LITY]
¢ Lokl o o
* b seciows plSdunsank: kmhh%.p:ml’u s pecdSomn 2o Jou Devaknarm
Pw O ™ *
Tows
%
.‘Dm%alb;lmu!nﬁm pracduls dusamt:
A,_>,i$:6.a._es.as.%:.
5 howv b decbims AowEllmank M}«L\mh . ow A o dhoanonmd
mmi'a?\. ‘ 7N %M e ;
A o
A t-n
ﬂl-}-%
)
b ! o dawe: B -‘)31
& o %f_
1 :
A !



-124 -

[Toblom dowvmank & Mhuul’ogarg,-
M ) QumOJiadA

f o
ﬂ‘&'&m -4 147 ;4@ 10-18 11316 1 16-19 ||3-6 ) 6-9 [ 9-14~{12-15|15.18 | 13-

1S 133,30( 118,05 | 39,50 | 94,60 | 86,90| 90,30 | 68,8 | 68,8 | <88 | 66,5 | 6&,D | 68,8
8,33 |18,95 | 28,99 | 39,03 | 49,01 | 56,60|| 11,39 | 36,34 | 56,40| 35 46| 94,8 |H3, 58

1530 | 4b | 4850 | 14,85 | M0 NT0 |l o | L ’ é | F | 2
A! 106 | 4,45 | 4,20 [ 133|220 | 490 || 056 | 1,20 | 1,88 | 4,44 | 0% | 2,62

2‘-2

mmmmnm fo o foti 5.yl o b foine

o s

M= 3,93 k.
N= 893 k.
.WM&W&M
Mbhen> e 6t — feion fasBalnd ittt
.ﬂﬂmﬁ;&ummt/mmm

Ma = M+( GL)N= 593 + (240 004)x 8,93 - 5,36 L.m

5 bbbos  |K=4
]..’: 15 Mﬂ.,b - 15x 5,35-40_1' - DI0551'+ —_— \K '
F LAY 8ooxhos b CRARRON [£=0,3¢10

ky K (A«ﬁnwwﬁnﬂxm»bmmahmw)

Az Mok 5% 10

= 5,908k .
Totl  4800x0,3088536 S

A- Al“'-—: 590 - 8,93.10 . ,":HQ-\:
To l W0 |

Dkl dv fabead erhh‘r.ﬂhoﬁio-l%ﬁmkm @MW

M: 5;,952 § A ﬂ'h-ﬁ‘l 6 kﬂm
N2 3308 e ;04 ks »

v s Jua
]d 39,03. %o
T k. Lh 94,6x 40 x 40

\- C®P 626 64x 0 Uk = 0,44

= O Lkb).

W o
1% 1 !
%= q;.(n,s_%k) AtU: Shi:%: o1
£ 1,9
c: 4—?-; = ..ON-LS 0,1&4{03}5
(3 1,9y

D= 0|5 E-—Fq..%_.;o :0|5 1—0!&5340:‘;51-0 s :-,0|5§

4%

= -D +V«D?-0 2 0564 ,/05% 0,45 = -0,30

! ,\blru; 0 o1 4o 3
[ = (‘ 30)’“ x h Q :!m: - v
w S e o undra LR




-423 -

FILE®)
» I
POTEAU| 4~4
M 3,9
s
to i h&mwmﬂw
Ell’ il POTEM || 1013 | 13-46
D J %% 39,03 | 49,0
May, /// 66l | 54
1 skl 94,60 | 86,90
: * 0,2668| 0,354
E 20,40 0,840 0,378
& 0,9040 N | 1o
s ///A 0,45 | 049
[ /////, 0,56 | 0,5
7 V/// “0;30 "D;’-s
///Z L0 L0
* d // 1A | 23
Ay 5,90 F ! s
A uH 2 .
Sl 5P, bk
A:\ww 1[05 - (Olﬁ-(hrb),‘
umxb!)u:
G’*‘ﬁmww D- a,s(1-5>+.5’{+c)]
e
|Mn-,b= M-}%:Z-J. N Mz =D+ D-C
: ' bl
Mg = M—(%-J.)N A- M-’)m
l: H‘Qh
AT
'|‘ Hd-
I 82y
EL |*_ . b
= 4l e 1
A = As




FiLE ©

~123-

-

POTEAU|| 3-6 6-9

9-4%

A%-45

15-18 | 18-U

N ) [ 38 | 3%

56,10

¥, 46

94,80 | 3,58 |_.

Ao <o <o

<o

<0

<o |39

AW ] 80

8o

8o

80 80

A,

neAE:

5%,

lll 69/2,

6,1y, | 548,

%ggw_.._éﬁgg 5!@[_@9 .

AKJ“:(%_B
bo

Aw..:%

Awiyz 1255, 0,8, N_
A, 1000 q ﬁhﬁ‘

Dlbrmsimalion AMWMM@MSPF

hfﬁnu&h%{h@ﬁmhmhiﬂmwmw.

B kot Lo pechiom, kitode de belw. .

.thmuﬁwt&m-.
(40:;.0)%.

B:40x40= 1600 fud.

Tabbia dawwant Lus difontin voluna dy to o du B Joun s Jus 4ufonse

FILE B ®

POTEAU | 44 | 4T [F-10| fo-13 | 1-16| 16-19] 3-6 [6-9 | 948 315 | 15-18 [ 1621
Mo ROt Bt 9,55 donn| 15 | 8,68 | mdn | Hao | 9B [ton | 418 | TH
N 936 [ 1058 13493 | 4o | Go 63| 12,0 | 538 3,93 | 48,06 | b4 k0 | By 34| 35,80
b [T |39,60] Bp |40} 18,3% | 108 w50 [arg | 193] 95 | Mok | Tk
ﬁ»b' W65 |406,5 | 206,5 | 406,5| 198,99 46 6ol 106,5 06,5 | 308,04 18TY 1YS.HH | 141,57
«61 15,3 [ 155 [ 190 [ 453 | 450 w6 | 153 | 453 150 | D | B8 [ )

NB: )0 MMMT&M.MM&NM MWW




-4y -

o olhad dus palionss smn SPy don Jut il Lo milhods, d CHARRON sty . A
Abw

Mmudmdmhbl:hnmw
FILE ® ©

Pokeav || 4-5 [4-3 | 310 [10-13] 13-16] 16-99[[ 3-6 [ -9 [9-42 | #a-15] 1548 ] 6.1

M 101 [ B3 | 9,55 (oo | 4415 | 868 [ hd| Fuo |90 [ to4y | 41,38 1u
N 9,36 |20,5% | 35,83 [ 46,30 69,69 | 13,07 || 15,78 | 31,9 [ 48,06 G420 | 80,38 | 95 8%

o Hyd (3984 | B0 (1a07 |16,3F | 44,88 || 4350 (13,18 | 43,33 1599 | 44 04 | F,48
Ty [[265 | 2068 (W65 1065 | 198,09 | 464,60 |[ 206,5 | 06,5 | %0304 [464F1 | 125,16 14,5%

MPJ: 8!‘“ 4,45 | 14,8% ﬂ;% 0,86 | &,37 086 | 11,51 16,38 | 20,44 U 13 AL 45
p 0,0586/0,0789 | 0,40 | 0,435 | 0,443% | 0,403 004%3] 0,086% 0,4430 |0, 4406 | 0,166%| 0 1543

KT 308 [k | U3 |94 [ 1o3s |36 a1y s (193 | 1355 48,5
Ko foon oo (S | [us (058 [n [00 [0 |20 | 1350 | 9%
Mo 700 00 0 A i |30 [0 o |- | -as
© [n03% 08358 0,814 |0,8630 0,857 0,856 | 0,308 0,6845 | 0,8c60| 0,553 |0,81:64| 0,8508
7/7/// 0,2031| 0,138% /////’/ " J o2 [o,8608]0,3083
; Az 2 [ 0,00136~0,0114, -0, 4124
s ///////Tm o035 //////// wono
A | A A [0 |
/// 0,436 |-0p7 [ ,// /// ~0,1163| 0,213 |-0,0460
L < v
e
1,33

Z
/// 03433 |00ty /////// 0,550/ 0,4b2% -4, 44
13,50 %j/ w9 |88 st/ N /) ) /)

339 (488 | 503 | <0 1,83 | 4,19 | 483 (363 |5,05 | <o

3,66
X it RIR) 7727 RIEIR

Sous SB = Awiw [ 1,06 | 3,45 | 4,20 | 433 | 8,29 490 |1 0,66 | Asn | 4,84 &AL | 307 | & 62
Soos 5B —p> Awiw || 0% | 1166 | 4,67 | 3% [ 508 | 507 (0,95 1,90 | 896 [ 4,49 5,4k | 4,60

M om b B, Jouk Gy -

N w k E&: hlﬂoka{h&; Avos SPJ‘.
.r::: J\k:f-}om-

; A= 36 6w .




5 WA | w63 || 968 | 18,5 ) 4 ¥ y
® 51 109 | 44,08 [ M40 | 44,99 5 6 3 5'
39 | hos | 5949 | 1,83 | cate 1 8 3 ¥
| 94 [ 409 | fo || 198 | B0k g ) y
-ty | 579 | 8979 || 10,35 | 96,81 | T I (PO £
b | M85 | 1818 | 636 | 1,18 Yo M AW e
b=b f M4S | 38,93 | 966 | 433w ® ®
@ 6-8 L | 996 || 15 | o,
8-10 || L3 | 8045 || Ay49 | 9958
fo-1b || %3 | 10420 | 13,69 | yaa 3
=14 || 3% [ 1,8 || qo,54 | 459,58
N.B:
oMo b
\.N w b
! ] . .
Dliinalion Ao aatin bowotisdinals dous P
v
Talsow dovanant Yea volouna e oM
o du . >
FILE ®
POTEAUX||4-3 |3-5 |5-3 %9 | 9-# | #-43] 2.4 | 46 | 6-8 | 8-40 | no-tg |12-15
M ©00 |42 | 403 | 408 | 4,09 | 59 | 206 | 445 | £ 37 | 43T | £3% | 397
N 13,29 | 28,6 | 44,08 | 59,4| P, 30/ 63,79 || 18,18 38,33 (59,69 | Boy 45 | 404,14 4pa 2
to:l;', 45,1) 136 | 3,38 | 688 | 5,46 | G5 | 1533 [ 6,38 [3,9% | 8,95 [ 8,34 3,4
?f'k' A3%% | 120,38 101 | 93,58 83,64 94,04 443 | 90,50 83,51| 19,0 | 310 | 19,55
\ ) - 1, e — =
Peelfos panfils ,ﬁ‘cﬁ,&,,"‘ﬂ, pulion, feeliona
s d WA I ¢ 3

Agvapiodis

(to>t)

(6 <| ;54) (o>0r)

e



- 426 -

(Emy.\tn%p AAAAOL, g OOusAOJRA

_A 135 g 0, 9y Tw
“Jl-ﬁg} WB*' IS 0

B: 4 \ua d, ot -
Bys ﬁﬁlum (o fahassie)

e!.‘-'- 14 L
JN-T 1

Mau m-m&u%hw.
Lol oww: lozdm
140 : 130

. Bio: Yt
heod0rd = bhom — By +a;0,:;o-bh.°b 430

. hafiow un dusews du RDG - ‘ )
" Le=070x4,50: 4,05am. o hosduan o paliowss 10 fupaninans & gikisn A Lo pandSe

%g‘: 4+—“E..__.
4x0,40 - £x 0,05

T a.&_uﬁwmﬁlwﬁcrw&uﬁl:

:-ﬂ- “!i's N

*WM&MW

ﬂw.d;.b.lwlm- "ap i E-'; =

0k t o

- 160

L
b, -
1
kobbaw dowmarnk !.auuoﬁmh
& oovmolionts Aanornaly .

FILE ® "
POTEAUL |43 | 3-5 [5-F |%-9 [9-M M43 [[a-py [ 4-6 [6-8 |80 |40-1n[42-14

N o |2 (28,61 | 44190 |54 | $4,90] 8939 |18, 18 | 36,38(59,69 | 89,45 101,14 1as, 23
G (Kojo)[ 1477 [*40,38 | Mot 138,98 8%, Gh 94,0k |l a3 | 3050 (83,51 N | 19 |%9,55

Nopan [15,30 |40 11 | 42,651 11,93 |41 50 | 44,80 114,30 | 19,35 | 4403 |40,30 | 10,54 10,%6

, 0, 9, N LY
s r A A A A A A A A A AT




0,10

okl A palions 5 secliows nhitman) fownatiats

-133 -

N
?‘ﬁ: by

Az olo.

. 10 (05-00)

D= 05 (“f*ji*c)

= -D+\D-C

o b
£ w

FILE ®
POTEAUX| 3-M | 4-13 || -6 | 6-8 [ B-40 |40-43 [18-14
N || 780|837 |(38,33 | 59,69| 80,45 | 404,24 |104,4%
t 546 16,45 |[6:28 | 39F | %95 | 43 | 314
T.  [|9%66/94,04 050 83,51 | 190 |10 |1 55
P 0,534 (0,616 |0, 23 [0,45%| 0,636 | 0B | 0,953
A 0,433 0,596 (|0, 154 0,469 | 0,281 | 0,108 |0, 44
{ 190 [ 49 (14,985 (4,93 | 19%[4,90]1,9s
V! 00451 |0, 404 0 W0 o, 415 [ 0,0438]-0,05F ~0,07
D 0,40 | 0,30 |(0,56 |0,46 | 0,3% [0415] 0,1
M ~0,00 | 0,45 (10,30 [-0,40 [-0,06 [0,09 |03
A <0 | 8 [ <0 | <0 | <o |i80]|168
Awiw. || 364 [ 3,91 4% | 494 | 8,65 [ 322 [ %84

MM A heeiowa #m\ﬁdﬁmmt t_*‘!!#____f’*"*“it

,HE ®
POTEAU([ 1y |3-§8 | 5% |39 || &4
M 6,00 | 448 | 409 | 40| 286
N 1307 | 28,67 | 44,08 | 5943 18,18
[ 4504 | 1,96 | 9,28 | 6,88 || 15,43
T [ 1%% | 1030 | tor | 9u58] 143
Mag | 812 | 888 | M4u | 1360 || 5%
Mas 3,88 |-030 | -30 |[-543] -0,05
p 0,0829 | 00948 | 0, 4450 | 0,100 0,0536
k U1 (e [ aL5 |49 || 3k
kK B | 433 | MR | 0| T
% 0,0839 | 0,8783 | 0,866% | 09599 0,8988
I 2227 LA
s /j 008t .o,m:., -
« P w w2
2l 57 SRR
= 557 KR
A [ o (o0 A et
A W3 | L0 [ <o | <o || <o
N W] s [
Awi. 1l 158 1 3% | ¢35 T908 1| 466




-0 -

Mm:mnlfmdnﬂmmu WJSuds s SP, .
Tollass, downounk A'Jﬂ'ﬁ'”"m
‘ ol de o ok T
FILE ® ®
POTEAUN -3 | 3-5 | &3 | %9 [0t [4-s3 || 44 | 4-6 | 6-8 [B-10 | 4o-ts[4erts
M 896 3,68 | 410 14,83 |14,78 [ 10,%6 ][ ¢ 96 3,066 | 14,56 | 10,43 | 13,69 |40,54
N 13,15 | 38,54 | 4uy, 99 6R10 | B0/ 96,4 [| 49,5 | 43,3% %o, 2| 99,58/ 134, 36 | 153,59
fo 68,14 33,93 2, 6'H 18,99 [ 16,03 | 44,40 || 3534 | 2,30/ 4¢,45 | 48,54 | 40,4%| 6,60
T, [|%5)5|195,5 | 16,5| 201 | 185 | 160 (2055 155 [16%5 | 168 [456 | 43}
04 6,6% {'IE'I‘I 6,6% 66T Gfﬂ’ Grﬂ 661 ‘,‘? ‘l‘? G{GF (A2 ":"*
“31 153 1 16,3 | 45,51 45,4 | A3 | 43,09)( 45,5 | 153 | 4u,5 | 13,5 | 14,3 |44,83
wown. || 4906 | 4,40 | 3,05 | §,20 | 0% | 654 || 4,45 | £,50 | 4,4 | 6,45 | 4046 | L,40
N — .
_—V‘——-'_
» I o 5
(&;Q—bq) @449&\
fadeol. o JeSiomn pon itk Rostounsin
FILE ®
POTEMU [[4-3 | 3-5 |5-F [ %9 | 9-M | U413 || 2-4 | 4-6 | 6-8 | 8-40[40-44
M 8% | 9,68 [ 11,00 [ 185 |14, 9,75 (| 630 [ 9,66 [ 41,56 12,4913 6
N 13,05 | 38,54 | 44,89 G40 | 8044 96,81 149 36 | 43,30 To,0F | 99,58 | 134,36
G |684y | 33,90 6% 18,89 1589 | 4440 |[35,9¢ | 22,30 | 1¢,45] 12,54] 10,4
To  [25,5[55 (955 (08 [105 [160 [[a055 |55 [165 | 168 | 136
Mak [ A1,00 | 15,55 | 18,%0 |80 |25,65 | 10,2 |[10,00 [ 4b,60 | 22,80 | 28, 4} | 31, 'H
Maw 686 | 51 | 390 |48% [-009 |-&:4|3,86 |43 (0,3 |~344|~1F 3
p 0,07 | 0,998%] 0, 1464 |0,450% | 0,{6%| 6,1800]/0,0693 | 0, 44 | 8, 4574 | 0,158 [0 1394
k 9,4 | 450 | M) (488 {16 [16,5 (343 (20,6 |18 [ 166 | 4,95
k Wb (WL | W4 [ B8 [E4F (163 [0 Bu (244 | 85 | L7
4 0,894 0, §950 0,8640] 0,8524 |0,84.48 {0,843 {10,810 0,86 74|0 8434 0,8 36607049
pr (AT A v 086t oenl A~ Nodus 030630,
Fu A// i A1 [~opm -0,06H - ///J 8,033 [-0,0335|_0,0300
k 10000 (M [t A0 [§ [«
@' ////% ~0,463 | 0,38 | 0,460[F” 1~ Ao 043 0,684, 41H|
® 1A A o5 [ops3fomt L7 17 ot |-0,0td 0280
A L8 1ot ok P27 A7 Alwne .66 L1777 7
A ISM |39 1333 [ase (395 | <0 [1a85 8,35 | 4,35 | <o | L0
A /////// L0 |8 | 663 [P 0,94 | 836 |46,30
AM_’»N__ 4;05 l_.ll{.O 3|55 sjm ?!U,J 6,51 4,45 3451. L, %A (,'45 10,%

AFLCH IR VIR A AN NMMWM-



-129-

Soloud o la ycfion snfivpmank Rovapyjimas,

POTEAV [N [ [& Jp [x Tt Tc 1o (% | A Thute
14 |15958 6,60 | 131 foy3 (040 [4,9) [-gus 0,24 | 0,34 | 16,8 2,40

RAAMMY

&muﬁw

. Sous SP, || Sous 9Py [ Anim. Mo |
FILE pOTEA'U A"-A‘ 1 A:AJ' e SP" SP" A‘A
A=l WH 4,03 || 418 [ 4,58 || 4,03
43 £0 366 |[h90[33L || 366
® I-10 0 339 |18,40| 534 | guo)
o-13 0 %48 354 | 48 148y,
1-16 L0 5,03 Lbs [fo,04 |[ 5,03
16-19 <0 <O 13,80 |10, || 40,1y
3-6 £0 1,85 111y | 4,90 43
6-9 0 W3[50 384 || 38k,
© 9-13 0 09311366 | 5,9t || G9u/y
1-15 <0 361 |mee | 838 | 820/y,
15- 1B {0 319 |16, (1088 [ 40,89/y
18- 94 3,39 40 |[5% ] 3 || 5y
P&ﬁa{m’immmo&l
O Sovs SPy || Sovs 5P, A Ao, - M
FILE [Poteau A A/ 3 OA_;A' 5P | SFa ASJ;\L'
1-3 1) 38 5,11 e [ a1y || 5
3-5 0 397 340 [480 || 399
® 5-1 <o 333 187%0] 330 || As30/a
19 L0 354 185 | o || 18,45)s
9-44 o 3 6,8% 44,04 || 44,04/y
1113 8,00 L0 5,08 [ 13,0 (| 8,00
-4 £0 5,85 331 | u30 | 485
h-6 <0 335 |12,5) | 5,04 || 5oufy
6-8 0 135 (1386 (844 || 435
8-40 0 8,9 |53 (1% || 89
| 1012 || 480 | 4690|1658 | 1690
L ) 1085 | s 660 |40 685

ox Melirsh manicdk S s D Bd Calo o dei b Ay MrBon Aol

NB: (o derfimn A ub Y, decKiem, biskadl ' octas, 2. MohoslSh Ly Fuht B liefiom du o



-130-

Fuscillags odeth
B forcillua. . do fatasin do s difosmable gulon odetlia forknt.

LONGITUDINAL. TRANSVERSAL.
Rive |[Milieu | AdopTé Ru'w._WMfLr'Eu ADOPTE

4,03 193 | 4,03(4T)| 51 4,85 | 511 (4Tw)
3,66 19% 1366 (4T0)) 397 | 451 [ 397470

hio || 9% | 4004790 635 | 435 |635(6T20)
LA 419 | 4,19 (4T0)| 9,08 8,96 || 9,08(6T0)

5,03 544 | 5,444TO)| 303 | 1690 [ 1690(12720)
50t | 262 [503(470)| 8,00 | 16,85 |1685(15T)

B4 15 mwvtow,

Auckion - 4T80: 6,480, -. _‘T
. /40

40 |
P b B4 mincoun.:
fekiow: GT20= 9,4 0. ﬁ
' |
40
_|
|
_
’;i-i--f-: Wt?-w.u-. ——IT
Aeclow,: 10T20= 18,81 tuk. |
40




-1 -

ARMATURES TRANSVERSALES :

MWMWWLMWMA@:‘
.EWM s Ovwmolishta
la ConA6s 4 bownk & Lo hwmm-djmhﬁq@ﬁ-m.
.WW:(TmAmeW)
v L’WMJ: ,
Sy (e lood-tshman)(t 1)
k:mg 2

el 15(:, -%_) %m

;téﬁthm.
dﬂw-mmw: ¢1m:iw — k< 300
Sove . pond. [EBi ]

mMﬁQ_ M\dt < ‘LMB&
I 3
03am <y <OTom — b futwd .

UB&‘ '&'.l‘m}\lml&l\b:
Mﬁhwﬁu&mima&mmhmﬂ,

Do Aok ourev:
A3
Ay dndilay 0,hx 35440 _ 39
& loy 0,6 % Us00
B downd: L 10 tewa A svumnaliavas Sousvoralis wd deows fo
: W,dﬁ,)umwmmb B Rowidihomt
SOl . L= 10w
lh“%\“*\k'hw‘
L;l:%% AL+ ‘%\‘.‘.l: 1,!-54-“;?‘:1‘:1]15: {gb‘ 59- %,bkﬁpﬂ'
_ 40 2000 _ 8L L g
M'T"__%.b Bl by P

Mh%&“&wimmmwz

——.




Fondations




-13’_,..

gén;ral?tt::s:

.meaﬁodm&nn@,&&ubfsziﬁka]m,
T o desseus du Lov Aalls . +hn‘th:b:d.b ) ‘;Tolm;m.
.MWMMMW@MWMTQM@
Mmmatmhurmp.m .

Ao e, o Aalll m’ﬁme&me

S [

e — —— — e — — — —

—r ,
I_....__..I:..

_.U'

2

I

[

|

[

|

|
~t--4-
|

I

|

I

;
daadis
|

!

|

|

I

i

o e

.MMIMAMM!%:
umlxmxmmaw_

Athtbens
/ N: thooge Sowmammbne . sat (kg

by L ‘ i
LI_L 9154‘ Sy, U5 RewbuoomdL ol day e ded -

By: ;‘studmm“oh
5Y=m‘t‘wkfmmﬁh.

W Ak Owson -
Br.byy I

>y by 7////(4 - B E:

b e e m‘ﬂ*ﬂ‘“ nalliar s ol

™ o L»hmbm<hlmMmdbu&H:mﬁ%m:
by bt 4k ey eee.




W&me
R tadend g Lo, masthede, dos Bl Jomisbhedt. Sowsiahi, & odwattos, gus 2
mﬁﬁnwwrmmammmmwz#
Mﬁ%‘»«mmkhu&fbwdmhwq.d;ﬂmdm e Lo, sl A &
[ mlmurumh dwdnlmmmw o, JouJunalls.
A it o Yl R e e
' b hota A Troudionn das s saiana penl
_ w'- C N I
£ S " B (M- )
L Bx ~=J. Mh_&‘ - N e b
v 8 (k- dy)

mwwmm&mwwu’ A bavus ml:h%em&n
xXMAMMA B & Bwab;mmhmuw

Fa > % 5 A "
Ax=ﬁ__:—+nhmhm+nmﬁﬂu B (Wh&)
o

5 54
U%ﬂbdh - - mw NMMM u\::
N= M3,58L (%J.L@ )rmﬁqmlm?‘hdi\\d)
.th:

113580 _ 15438 cul
bx. B‘J } ﬁ\:l: e 43 434 cun
S ]

M: E'_x_. %"' 40-1 —y E)'L:E'l?.

oo Sl :  Ba: 45430 wh —> Bx: 4130a

mﬁdﬂ‘}‘i'- B-:.-_ 4,00 tuw - ( m)

Elwﬁ: L10 Qo -

)*.?/ B_i':_lr!'+d.q: ..!.'_”DI:_‘*D--}-\;IS: 49 o -
m

S




-3y -

Ny (4,20 x 4,20) x 0,60 x £500 = 7260 kg
L Mm L,
Yhonk ‘MH\.Q\IL«F}W
N = 413580+1%0 4mﬁqok1

N 130840 4 49/ L-,Aumm»mu».«.mhormm %«&
ST 48400 ok £

.DM»&MMFawFF
Fxo N(Ba-bx) 430840 (30-40) 455,y Ky.
T B (kg -da) 8 (80-3,5)

N(By-bg) _ 110840 (420- ko)
T b

Aswsadinomk Ay Ja, hassSis,
Alfrsioeslion 45 In o ot o0t

= 3615L k}

o Ladoud oy ouna i :

As P 35543 gy (g ok

o %600
P adepline: 18T10 = 1353 0.

!.K.t__é__ufd.)\;m-
,3__1_ 36453 4y 450

D AW Mﬁm: 10T Ak= 15,33 0m .

.E._Tnlmwﬂo.l«mbwﬂl;
€% 60046 2 bxAl+6= Al kb
Bw M L= 30 b -

h:%ba‘ iﬂtn.» (7
" 3!‘!\& .l::ﬂ‘l‘m..

Dowe: [0 Uz 55w




-135-

Nig 2,00 m v Ny,
40 "J

m[ Ny= 124,31 .
Ny-AM 0tk
& 1,60/m. ” i C lu ‘Jujo"h Ny Ny, Wamk ¢
fedoudino o puuadle

-
of
-

N

.&MA;B\AMW.!M)Z'- | ¥
EM.!U\u Bsd,5m & mw vt h;ibaLAle%Q&ew RN B

BLY ﬁiz aplets —» L3 “g:"-_ 386w

P foand
o Jids Jortow ddo. prrwally

Na= (2,5x4,5)x9,50 € $§00= 14063 Iqa
Leflot mwmols XeColl bajranti fos b s k-
N:?Emi-* Ny U42540 + 14063 = za,ﬁ;‘:ka_

e

ﬁf‘!l !E
. Ny senm sl Dohin

A 4500

.MMANMM‘.

s E:L_’*& 1,05 m .

] Bw



-136-

nmmmﬁmauq&
v Bupheat s xm%o\/malum mehWhhfuﬁoﬁm

9: T R _Lbrlls_ SSIQ,X,!.N.Q,
bm&wdﬂhmﬂhw

ITYR:Y
_4&1"_'5_._*_11.99&_._4 W
e ]

v

A A

O I I F I T T EFIT LT T
A A A\ 9: 53,9k/ml.

'WIA’JME
*!Mﬂu_va

it
M*l M“I’- 53,3 :-—%: hlq‘u thb

/
* B Kowtd - L
Mp: 839 ;@_ 124,477 x 1,002 1546 k.
Bk ow sbiank b dhacguamn Mnaul:
b1k n 4o M b
Lol J&%@ﬁ Jrounchuds :

nq—; 5.’;'9,: 1,1:5: G?,ly b &/ Tﬁ:]}
Tap= % h- 11,29, - 539 k. Tay

6L4 k&
539k
-83,9¢
-67,4¢

:Daln.w;mﬁm.alummhm M&-Aiunhm

Lau
m %Mﬁmwwwmmmb%hw

etk ,1.. AL G . (\mh. 2o %um
. .13 hetow. o M)
_ 5™ L ATARLMN | pane 09638

S —
3600x by 480D x hox 6B &= 0,400

|



fokeu) s lo Jedion

5
e 2 15,60l —» Aw . 4430 + 8446 : 28, 6U0us
FalG  1000x6Bx 08635 adepling.: 44 Ty

A8,

-A3% -

oot >—- 8416 -
E 1 i I 9% codyes 410 .
e Low .

M#m

.XML&MMW;
¥ M:- 41,4 ko
M : :
T+JT £ Al LS : G’{,Ht-
}: %J..: 0,665 A .
T+_';_= okl ‘*"‘“ ok, — AR kbl
3 / al
h40.10 v .
— A T 1,60 . (m’“'{[\'-")
.ﬁtﬁ.ﬂ&oﬁm Ao Vodhnenes :
umw&mw
Th= 2w T, = 1.‘H<3[
L=t 1.4 Lot: h: T4 (mmu 1&0‘2{;)
T m![w«i b0 Jo Abur A dua o bus .
3 [2pal
T _ p . Ghu ko = 46,81 kq |Gl \‘M«w
méz’"‘ = jﬂkﬁi /’WT‘J{} 1453, 4ux 4bx 6o 3 ( j
Arowwolisna Jrovamotnalas

w&hmw&nbu&ﬂ%tﬁmww&»m;

/r?.uh

/I E:g_:._oéﬂa_. —ly "a: Uﬂilﬁmh: Sht
"

128
2 if

60

0 |
1



438
z T - 53} 10 T *
st By Thoaeks AL
W o

——

e 5 Kafpw —p Ty LTLL T,
I = 1

Tro: 685 Kofed .
Do @s-!‘ﬁ (5.9 : fTkglosd -

Tu: o3kajed > Do At Kgsel Dms mpaasilt o assalosns 5 Y
%&mm -o /
oo, o b, e bossas b o g RIS

%umnmnt\l.w mummdummk 5. "
Wﬁulmu ’JMM' Xth &45,&’4 m“mm&b S 6TAb

*WWWMWWM
Lo AELR L
TebaToz g BB IR L M0kl (fu husskgfond )

Ags: Mediow du osmolions adonats A
A0uar Aan MaABE 4R, -

—%
Taz &« 3Wx4,6 . 4800 . 4388k
b VY

4l cadous MM=
T T-Taz 54- 23,88z 30,18 & >'T!T
'Wm m:
ow oo Lsadaa TAO 5 Ap: 34n0al.
l'wbm&h k.
Ey= 0,002 15, Low
;L:L(‘l— 0,3.1_‘1)‘. - L hTon.
S

-

MWMW k- A5 oun %MWWMMO‘I!&M-
.Wmhmwanmz

— | mht.ﬁlﬁ N, ;
Hmwmmmaf‘i{‘“‘%‘
_ R

N

< Ml.ﬁh.io
’-ISl#,S 1.5‘ ;‘Is

C 60 Kefaad

‘105“ 0, hOua| 4,05

q: L6 E/mT




-119_ '

o Aadend dus mdwanl :
hlnTmALimMM 105m. . Jo mavamnks dowa Lo Autiam & taeonBaasnt o,
M- 1{'_2 14,6 L?E_ug 14,94 L.

um&wmmh?um&lo%m.bmmﬂrjmwt ik
l: lk... A.‘: 80—4:%&»-

M § k-. 9
- LR 45,.44,31.19_": 0,0 Hos
LLL 4800 400x 36 %: 03518

& i Lo Beckiam, & ook ¢

5
A:‘M e < 5,60t ma&nfmﬂ LTAL = 6,05 o fwak. .
G.th  4800x0,95284% )

+ Qvwnabians di horiiew .
%}.: 4,54 oo mm:ln'rﬁm‘: ATB/N)_ = £,01£u:.




~440 -

imvmmwmm s gomallus s -dlas . o, da Lo, bose
B taboal du oL ot Wt et Uncadlat, 4 A s udowalds & sowarst
XMWW(%&WN&MW)LEMM
Neowa anewa & Sodeudsy, diu Aonba dy S

-MD-I W’:&nﬂ,: W(Lq) s 0|L|'0‘0|‘{‘011h50%'
o Auns Rosamwowol. - ‘W(ng . 0,40 0,40%1,60m.

L\«-ﬁa\'wl U-b): ’inwrfm, U-ﬁ).

» Soma 1 A :

—
.

gm:mui:awwhm&@uw zhmed.ut.lmlo.uﬁmﬁuﬁm

MMA;M.: My= My=-M

pote: M= mak (Mg My) o M, sp > 43 M Shy

At s [M: 868 Aua SP] —> M-868. 51t
— 15

i L Mq(’j /"”w \ My
oy (oppta n s K) / PIITTTTTIR
Mﬂ-'-ﬂ'!'—b-l-vl- L 4G6Om Q
12 Al N
.EWMM;.-.
Mt-_ﬂ.&”__“‘_*i‘*_"‘_"._ﬂg-rd.

e o 0 (Bmugioa Ly
I- MW’“"'““"’“‘Z"""" 0,40x0,40x 1500= 400 Kg|mul -
cuocliow A deb: . L gkon 2545t . 44" kel (WM)

o)V Ve VY

T L = 4 y!

» & Lagd.
Mm-_m;:h.ﬁ+ 5390 - 6496 Ky m
L
e Em W'.
&
Mp= 400x 460 _ 590 . 5438 ko
k " gamn

Neba: M as MatM ok MMM Y Kafinaix e .t ;
Prjoisnann; b S 'é;}:b' ' dslml‘“ﬁ’:‘“l@mmm m;hﬁmhﬁuwmwm

Moue (Mo, Ne) = Maz 6696 kg




- 144 -

ool s ikt Padow, Ml (pov Lo aibheda CHaRRON)

b o Mz 6436 Ko
B 4O i -
) 4l
0oz 2800 Kg [l
ke 34,9 A
IA’." :'I-S Ma, ? 15x 649600 - 0:0 eI ‘
o bR 2800140230 £=0,8934 ‘\40_"

K> ko= 208 5 s o dranakionts povappsomsti

A- M

649600

z S N Wy ; . +
el nomnaie” PO ovodaio: 3T0:8 bl (on haok o boo)

&0 LLWT%W -—;-fcllml AW QA AL AUARNA Founsmaoli Ay,

Reabuae G -

40 -
L—U——J

Ab= 448 2,04 0w

A A Lo Mt wt\mwlﬂruh WW Ao RD.L

o Sons Frosmonnal, -

quhmﬁmm\mﬂ. mdlmwju-ol.um
‘ W&uew&,@ml&u (LyzLa)
Yy dr 4,60m.
&3 mahm Abhmmz. s Jo
# foleu) dua avawolion Pm.qunm(Lu}- i 11 g
‘ A B¢ A
Wmhw&m)mhm&h N hanﬁu’ e \
: M:M1:M‘,-‘- Mm S‘PJ,: ‘101’—}:: ?ﬂﬁuﬂ“sp‘ Ebu A 3
M= #1730 Kq.m qmd
| ] M (ﬁ [ \‘)M"
A‘;_‘ = I:f;éﬂﬂ;ﬂ. :AI
mt&kqm
s hda pnefs !nwtaum. 0,40x 0,40 % 4500 43031
Mnno\wAvQ' - Oho x 05467 %< A, a4 (Al ﬂt“’"f}“}mm)
A (4. a[ qookﬂml




-4, -

# Imownts -
'B.H‘_'-&" 1 L
Mo [} . 460x 1,60 Mo - ;
N ﬂ‘I,L_+M A ?156&%
Mp - (1,_...M hvor A _ 3430 }'1’-»'0k_eam

Lml.wqa\w(\-:) MMLF\TNW AW

Mo (Mo, Mg) : Ma 3256 Ka. m

Le Sobeud b 60 v Pl Mupde: (msbhards . P Of Mo
ow pouk "'1:. '}Lﬁbkta.fm

= 400 - 1
- 36 ‘:M .
oz 1800 kh‘ Do - % i
A
y
k o
I_L-;_ .EEMA 5 15&"}'5550‘11 = 90350 —s k= 115,5
T bh*  2800xkox 36 %= 0,008k

K> ko= 204. —»MMW NMWM

A. Mo 345600 » Lejfina
e = B 400 | AW ¢ 5T1.U=9"+L x.
Geh  2000x08884x56 | / =

-E).I_A&r. &.!tﬂ:" |

40 E l \ \ At h4®= 3,040
‘ } | | ow v Lo mabams Bpocuank Aue lmahmbu» Summtsada d RD.C.

———
—
-

-




_443-..

Bibliographie

s RIfGLF.s TECHNIQUES CCRA 68 '
« CALOLL ET VERIFICATION DES ouvrages EN BETON ARME

‘ -P.CUARRON.
- CALCUL DES SECTIONS D& BéTon ARME

-P. CRARRAN.

o AIDE-MEMOIRE DuNod DE RDM

» TRATTE D& BETON ARME . GUERKIN , .
» 0SSATURES DE BATIMENTS EN BETON ARME - A.FoenTES.
+ Cours da BETONT(ENPA) . MEROVANI.C.

« REGLES TECUNTQues PS5.69




Ly

LTy

T B = i # 2
il - + 5 . e
- e o (= T B
_CEE BB
' 2 7 i 5
8 . 5 B ——— Bl i
vav, 1
* e - i - M - ! e =
L )
l-:-'._'L{-:I'@EEJlfL ) r""qr.':é"'l-lznu-" S
.._.: %_Fl.ﬁ.-.ﬂi_. ] o — - —_— e e
..E‘-l-‘r
CET R l-'-.hll-l-l--lﬂ.r":_ il s =i i {4 rheey  Eage H o
> T F b ||E: :“L”l - i _— s 3
e e - e 5 o D T i e

i
1
o =
-+
L]
1
T




_Planchers 16 + 4
— Coff G-

.

5
o | g
il dEIL A3A8¢ 7 o
: — - . —
b T T SE—i : . e |
1
& Y
———— R~ LY . i = = ;
I e eten o, 40 - .
i 1]
.= g = —3
& = T - A ——
S ] @ ] | ] o —— o '

*

_:
N |
o
5
[
[

m-l""‘ﬂ'll""l'l- v.-.—* ':-' = '.r-—lh-’—' B

6, &Y

- 2- | . |
zrniz: & 350kg/m CPA325 o # o - m o B B e
Tunsid ou tor %..4120 bars -

-
= @ ! . l
5

e

. | i :-|r"--.;'" o 1 A

Fil g F¥ &

L




b ™
—VUE EN

PLAN

Lt

T
Tl

e
-
-
i
.
:
q. »
| ﬁd :
Q@ ||| D -
i ¢
4 ]
-.“..- f N 1..L
_.H” IF j
b b f
m - .M. - ._____.___H_ﬂ..l.
A 1 _ o
: i . |
1 o E —rgre
e | .w ....._ E—m 3 ﬂ |
_sﬂ: § L= bt
-a E ]
Tl - b .
i) E.._ |
¥ ot
iarr - - ﬂ.L_.._ _
: v _
S i .‘____ _
L3 e .-‘
¥ ‘“. L
M ]
1 1 |
|
“, | |
__ | | |
- 3= "
e

ek

e WOILEE

C

s e T Y

'S u.

"B

T e e am |

-

-
[ —

AR EFE [




.__- w.-

...u. Ny

:_- Wity

arens

Ll

-
= i

el IR

T
- a
-—
-

e o

=

v

it LoD

..._. :
| |
|
|

!
|
|
|
_
|
Ly

e
ik
i

o S

ad L

I;:

-

Y G LD

—

T A

2.2_

Lou

ol

ELY L]

L TR

E X3
__ %
| ik |
_._ 2
__l_I_ .n
o ﬁ
|

= =
R I
i | -
iy
R -
I bt | |
by | |
A,
3
3
® :
1 ._r ]
n ]
i a4 il i Bl c—" L]
- '-
J.ﬂi:._-“
e i e e g et ] 'S .f. -
b
o S
H
i




_ Portioue [Transversal Ferraillage _

LT R i

L

o Fafl o

smm

s
eie R
=

e

AR R LR Lldiigad 00" 541
I-{"'r 3 [ ] '

415

LD o B

5

|

175 T

TS
H.' i! i

— o,

Vgl ey e e
.-I-

e =

e G LT L P

N I 0 .I." x

.

[

T ——

e e

4 I & .
1 F 50w S0 i e V]
!J‘l‘l; Crns B
e e .
INNEIRNRENRERR .
el AgF DO QT nrd dara @ s aevi s 5pem v “.-!
1 A |
514 LT T i
-
]
| G|
T el | I
o ¢ gle
- { =
r. -:'?' A — - -
|
I; _-
] I ———
§ i i - i .

beid o befbe il et a7,

Sfgmraras Spm deaper |

o
b LSl Ny g irpow si0
- \

o

I Bapararas dpmfraus

T8 PF XD 554 i3 -] ["‘-..

CEr 2 0s 220

2

ol ko

[T

HAFga = J4F

i trme S d s
F

Wi ]

. i e g amditupe e
B & L i 1

3 ipg 3T Fla Iﬂﬁr l,‘ g

B el B

AF T3 o ¥ d

Ll

iF rparaa

o Rl M Pl

A [ A
1

IF 2. fip

R

Sgd N o et

dirvar bl = e T
Frdde 1450

i F Bl s =

-i.'| E

F r3e 330 '
L L L R LR T
Frarr e Bl e
T

i B s i 'l'\|

i T Al il oy

S

4 FIde M0

Lo Flatifer e (f8

[t [ —ut

| (R 1 O 1 Y
L Y TR T

R

- B 33w 2D e
o S Fed Y R
Chiras g Wy TTh]

%
[3a

Cad 1 s Rl Sy
I'I' peves i 5 0 I;:i

[ [hdrdmetan. o (7
PERE: 3E8 LE

.

g

-
220) oAU
LI P T i £ T faalid 1)

k. ¥ |
Foraaddiafi g i e *‘. b L

impr | s LRl T
LTS T ¥
T | | LT IPYT
S T

[
-
[ ST
{4, 88
EF AN i ar .
\F LR d1K
-l
e f8 a0 | st
‘.H'j'l- PR
2 | 1,1 T L AId . ife I

56 o

Ef I i i J B o 0w

- |

o Wl b akbie o oy i o

drra e i - ! ARl T
Fii [} 1

TS Y 3 .] P - N -
e e dik L Cmgdd ot il il .
i
P k ]
S IT ‘I 3
el dFREld

-8.8. et

17 e g g
it

il G TR L EF e BT PR A [
m ﬂ dorper ik iay 3 arras 0

T EH T e I J L Shate e i

|_ FTAERCY L -

NI [ Sisla

5P J e 82 ‘i}

| | g B AEID 40

L} i F !

“:. ﬁj damprdfnas O ﬁ;n. B ln B i
by A

T —— h- P el ._.E.-\.

1212 EF

._:1_']1' «LAB (K
LT
)
Lot W] H
L LT
M e e



—Loupe Longitudinale A4




) O R —

Kl

-

=




% f.r-h L

- S Y

Plan Etage [ech1 50)

__Flan de Rez de chaussee [ech.1/50)

-
wp

e T R

¥ - r L
.....—...n 3

L

.-.- -" -
k¥

-

i

Plan de Fondationsfechd 5o

Plan deToiture(ech1/sq)

L %1

e, MR e

.

L -

-

=

- —m




_Fortique Longitudingle Ferrgilin

£ gF Piild ™ _I
T e — e — — - — R - =
- X L .7 T -3 . b L v
"I I-I-ll' rq | 4 T _J'.' i | - i : - e e e i i - % £
-l| T L pakd | a0 By an | de e . Rt hnte & = L ]
f ]
= - - F a [ | | - PRSI L. ! 3
_ P e B —— - — — . ==
0 i Fal
O 4
-l .
) i i
-I L l :
— | |
=1 - + S SR TRER— o s - I
— i - 3} g g
A e T TE 1 . T -
o | | ) B L ; # = R ]
= H.‘_J.-u'.l-ll & B - g r'_. ol e i i - E i . i F 5 J
i 3 l . - e e s e
- 1
il
_ e % Y e
.
= l L - - l I SN —— SU— e A —wr & I
= -
=3 - el o il - _ ST | 1-— .
= - - ' ] :
L T r b = |
= FREI ,||I.|=|. il IR o A § HIH! o SR X
- 1 - L ] T -
= g ——— = ¥ --g-..:.:*..,_._.... L - 4 I R L P I ol e aee e a des Gt s
= il P i - a e =
— e = r_— l ] +- g FSIN o R
=)
= ' i ha
= |
‘. | . e

{
|
|
L | 1 -
s = L a ] Qg SEE | : — 3 3
ey £ )
w4, P TR Lot ¥ .. it oI i P _ 5
Ll = pa -
H r I I | | = A Jk 1
.--.'!' . T - —— ——— b ”. 1 | T - - = +- . . : d :
| FIN L | e | i) .
g | | | ) I !
1 ¥ = = i | s
H ._- N T T L e b ' ! A e S e S, e R [ s g - - —am : i iae — L i i e
- | | | i ]
- by ~ Pk aiolE { L
=) g Em alr 1 AR e -
- | - 0
Z - : ! "
" | ]
€ [
! - b
=. R o | k 4 we i ‘:. —_ e L
g L T T i : :
E {- — - 1 | ' = i
R — | o = I i
+r = il | hu-rI- i 1 [ 4 | . =
E f--“] SEEEE L | L " k 4 £
. i -I*: N A Btk S S . B ———
n M. B = T - e R -q.!d_ -

d

e
|

10 HiAie

'.1 =3 = -- — — =5 = ———
1 ST : : et ~ T -' ; = .
e B [t QU ELL Sl ! A : -

iy K] = * i - . [T S p——— g e 1 k- I . el P
r g  wemr It R "-".". s - o i 5, -

- S i -

i fesadis —_— = LT ol 1
- | |

e Bmwh P e pgma

.
|
i

" -

” I.—:
==
-
[=E.
—
= ]
Sl
P
- 4

|







	

