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1 OBJECTIF DE LA NOTE DE CALCUL

1-1  La demande du client est la suivante : Mise en place de 5 nouveaux équipements sur
la structure, une vérification de la structure est nécessaire.

Révision 3 : Correction du modéle robot selon le nouveau modeéle Advance steel modifié a
I'aide du nuage de point réalisé aprés construction

Logiciel utilisé : ROBOT structural analysis professional 2023

1. DONNEES / DOCUMENTS RECUS. SPECIFICATIONS DU CLIENT.

- Spécification du renforcement de structure
- Données pour les différents équipements (Affival, Robot Polytec, HTT, MEP)
- Ensemble MEP.dwg

2. PLANS RECUS.

lllustration 1 : emplacement équipements

NEOWISE SRL - Tienne du Golf 24 - 1390 Grez-Doiceau - BE 0805.482.951
neowise.be - nathan.decant@neowise.be
Exemple public - Rév. 3 - 11/03/2024 - 4/ 26



neowise

Plancher industriel / Etude historique

SB00

AA

1:50 \
PLATFORM 7460 '[ EER |

|

|

2458

MOVED WALL PART | ! I[J ‘l\
=l D3

1908

lltl.ﬁmi

N

| REMOVED COLUMNS

S

BEMOVED WALL /

| X 1724 A‘
®® @ I = N j———-m £

lllustration 2 : emplacement CLP & MLP
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2 PARAMETRES DE LA SIMULATION

Date : 08-03-2024
Concepteur : Auteur anonymisé
Nom d’étude : Etude plancher industriel

Type d'analyse: Statique

1. HYPOTHESES DE CALCUL

- Température de simulation : 20°C

- Vent/ neige : Non calculé car structure a l'intérieur

- Sismique : Non calculé

- Charge d’exploitation sur passerelle : 5 KN/m”2

- Charge des lances 34KN/m (+-3500 kg/m) + 88,5 kN en ponctuel soit +-9000 kg
- Charges des équipements (voir tableau ci-dessous)

cLp
LOAD CASE: CAROUSEL MIN MAX MAX
LOAD ACTS IN CLP POINT (CENTER OF ANCHOR PLATE). . : (STATHCY | (PYNARIE) 5
MIN LOAD CASE - CAROUSEL WITHOUT LANCES el et B0 L DS
+  MAX STATIC LOAD CASE - CAROUSEL WITH ALL bl = = =%
LANCES (3500kg PER LANCE) My [KNm] 34 +138,7 +1734
«  MAX DYNAMIC LOAD CASE - CAROUSEL WITH ALL LANCES |~ ™z [km) 0 25/ +25 | -30/+30
AND DYNAMIC EFFECT
MLP
LOAD CASE: LANCE MANIPULATOR iR MAX MAX
LOAD ACTS IN MLP POINT (CENTER OF ANCHOR PLATE), : (INTEY L ANTRANDS
= MIN LOAD CASE - MANIPULATOR WITHOUT LANCE Dol MeLED | MISIN | Mese
«  MAX STATIC LOAD CASE - MANIPULATOR WITH LANCE FF‘:IL':“II = e P
e MAX DYNAMIC LOAD CASE - MANIPULATOR WITH LANCE |50y pea e
AND DYNAMIC EFFECT Mz [kNm) 0 257425 | 30/+30
L e

Tllustration 3 : Tableaux des forces CLP & MLP
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lllustration 4 : Force Cisaille et télescopique ( 11kN charge statique vertical)
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lllustration 5 : Force machines Performances (14kN charge statique vertical)

Force Endurance Lood (n operation? | Mox. Lood (emergency stop)
Farce =y 1106 kN +20.9 kN

Force z 2821 7.7 kN c8.2+16.4 kN
Torgue xy £28.2 kNm 505 kim

Torque z £7.9 khm 2136 khm

lllustration 6 : Tableau des forces Robot Polytec
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2. INFORMATIONS SUR LE MODELE

Illustration 7 : Structure modélisée sous ROBOT
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Nomdela | .. . . |[;Ax |ay  [az [ix Iy iz
section [cm2] |[cm2] |[cm2] |[cm4] |[cm4] [cm4]
CAE 80x8 20| 12271 64| 64| 259 7225 7225
CAE 150x18 387 51.03| 27| 27| 5482 1050 1050
CAEP 150x15 | 223 224 238 43,02 0 0| 3206| 142587| 37024
CAEP 150x18 %927 T17A124186 | 54 43 0 0| 5482 1664.92| 435,01
EU HEA 200 ‘:’g 41 34137143153 | 5105| 40| 11.05| 14.43| 350945 133372
EU HEA 260 13| 81.87| 65| 16,88| 35.93| 9886.39| 3662.46
EUHEA 280 |45 109 113 114 9232| 72.8| 19.52| 43.89| 12999.62| 475731
EUHEB 180 |37 228A230 6332| 504| 12.92| 34.32| 372904| 1361,58

22134 42 43 69
78A81 83 86
EUHEB200 | 29000 380 753 60| 153| 46.87| 5513.48| 2001,03
373
EéJWHEB 200|372 386 390 753 60| 153| 46.87| 5513.48| 2001,03
EUHEB 220  |116175273127 | 88.26| 70.4| 17.86| 62.52| 7865.47| 2840 81
EUHEB 240 |14 51133187188 | 102.2| 81.6| 206| 81.76| 10892.85| 3918 52
4510 11
15A90P25 36 48 56
EUHEB 320 |677692110162 |155,08| 123| 32,09| 178.66| 29707.18| 922854
174 175 184 185
199A203 205 227
EU IPE 160 7A9 38 55 19.4] 1214| 7.26| 268| 83463 6815
EU IPE 180 28 30A32687584 | 3.5 1456 869| 3.73| 127245 10068
138 209
333 135 139
EU IPE 200 140A146P2 147 27.25 17| 10.25| 4.93| 184559| 14193
149 150 190
18A20 22A24 26 35
47 50 54 58A64 66
7182 87 91 93A95
97 99 103 125 141
EU IPE 240 e 3718| 2352| 13.66| 8.86| 367097| 28268
235A237 374 376
381A383 385 389
392
25 57 96 98A107P3
EU IPE 240 new | 2007 %0 3 3718| 2352| 13.66| 8.86| 367097| 28268
EU IPE 270 44 46 44.01| 27.54| 16,47| 11.45| 5504.75| 41886
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EU IPE 360 41| 69.95| 43.18] 26.77| 27.75| 15523.83| 1041.35
EU IPE 400 129 131 8068| 486| 32.08| 3592| 21876.47| 1314.18
HEA 100 371| 21.24| 1598| 525| 4.69| 34922 13381
HEA 220 136| 64.34| 4627| 15.7| 27| 5409.7| 195456
HEA 240 126 128 76.84| 5544| 18,53| 38.2| 776318| 2768.81

70 88 89 100 111

112 115 151 155
HEB 280 18 soe a0 |13136] 96,12/ 31,14|  148| 192703 6594,52

210 212 222 391
ngoB 320HEB 175 7477 85 252.38| 139,61 | 105.7 | 426,12 | 33666.77 | 24406,15
IPE 300 152| 5381| 31.63| 21.51| 1947| 835611| 603,78
IPE 400 IPE 400 | 6 39 130 132 168.93| 83.78| 83.78| 139.78| 2444622 | 41346,75
UPN 240 380 384 42.1| 2229| 22.02| 1824| 359803| 24753
UUAP 150 191 192 4568| 24.87| 20.88| 20,71 1594| 379,07
4. PROPRIETE DU MATERIAU

y LX RO Re
Matériau E [MPa] G [MPa] NU [1/°C] [kN/mm3] [MPa]

1 STAHL S235JR 21000000 80800,00 030 000  0,000000 24000
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5. NUMERO DES FERS

I .
S

“lllustration 8 : Numéro des fers étages supérieurs étages supérieurs

lllustration 9 : Numéro des fers étage +7500
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6. ACTIONS EXTERIEURES

Nom de I'appui Liste de noeuds Conditions d'appui

UZ_RX_RY 2 57 65 166 168 UZ RXRY

8 73A75 117 120 126 137 167
169 170 179 353 354 UX UY UZRXRY Rz

Encastrement

2
DE 5
8
27
Q
1156
3
4
3 7
76
(L
b =
9 | 8
87
1 . 89
220 3
‘ ; 172
e
0 r
0 8
D 82

lllustration 10 : Appui connexion structure existante

84

20 70

26

#JSQ

lllustration 11 : Appui au sol (Noeuds)
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7. CHARGES APPLIQUEES

Unité :
FXFY FZ : kN
MX MY MZ : kN/m

Cas — Type de charge Liste Valeurs de la charge (m) (kN) (Deg)

1:PERM1 poids propre 1A48 50A115 |' PZ Moins Coef=1,00

2:Lance m force nodale 223 ' FY=8,800[kN] FZ=-213,000[kN] CY=352, 2[lNm] CZ=3,0fkNm]

J:Polytec r force nodale 261 ' FX=20,900{kN] FY=20,900[kN] FZ=-44, 600[kN] CX=-50, 5{kkNm] CZ=13,6[kNm]
10:Lances force nodale 267 268 ' FZ=-88, 500[kN]

13:Carrous force nodale 282 ' FX=15,000{kN] FZ=-382,600[kN] CX=173,4{lNm] CZ=3,Offk<Nm]

14:tube tél charge uniforme 136 ' PZ=-8,0000kN/m]

15:2 machi charge uniforme 232 233 ' PZ=-10,000[kN/m]

16:Passere (EF) surfacigue uniforme  |106 193 388 | PZ=-5,000[kMN/m2]

17:Lances charge uniforme 217 218 ' PZ=-34,000[kN/m]

lllustration 12 : Tableau des forces appliquées
Cas 1

4 ororre

ﬁty : PZ kG
Cas: 1 (PERM1)

lllustration 13 : Poids propre

Cas 2
e 4 o,
n
FY=8.800
FZ=-213.000
N M(X,Y,2)=(0.0  ,352.200,3.000)
0
q
», [ | [ [ O KN*m
Y, 4 kN

Cas: 2 (Lance manipulator)

lllustration 14 : Charge Lance Manipulator
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Cas 10&17

_FZ=-88.500 |
FZ=-88.500

Uy, = pZ=-34.000
] pZ=-34.000

4 ororte

535 kKN/m
Y, s kN
Cas: 1017
lllustration 15 : Charge Rack de lance
Cas 13
DD'S
>
5 FX=15.000
FZ=-382.600
N M(X,Y,Z)=(173.400,0.0  ,3.000)
Q
u
) kN*m

5 kN
Cas: 13 (Carroussel)

lllustration 16 : Charge carrousel

Cas 14
5 S,
D
Z=-8.000 1
Z=-8.000
N
S
v
0 ~
[ ]
G
74
QY {50 kKN/m

Cas: 14 (tube télescopique et cisaille)

lllustration 17 : Charge Tube télescopique et cisaille
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Cas 15
Vi
e’
pZ=-10.000
pZ=-10.000
&Y 55 KN/m
Cas: 15 (2 machines Performance)

lllustration 18 : Charge Machines Performance

Cas 16

pZ=-5.000

Z7=-5.000

| pZ=-5.000

z %
gY kPa

Cas: 16 (Passerelles)

lllustration 19 : Charge passerelles
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3 RESULTATS DE LA SIMULATION

1. REACTION EXTREME GLOBAUX

FX [kN]

FY [kN] |FZ[kN] | MX [kNm]

MY [kNm]

MZ [KNm]

MAX

1,312

61,876 843,765 | 221,3

1,9

0

Noeud

137

8 117 117

137

126

Cas

2

ELU/1 ELU/1 ELU/

2

ELU/1

MIN

-12,733

-94,329 | -40,437 | -105,1

-28,1

-0,2

Noeud

137

117 137 8

120

117

Cas

ELU/M

ELU/ 2 ELU/M

ELU/1

ELU/1

FZ=7,535/11,044
MX=-0,3/0,2
MY=-0.8/-0,6

FZ=10,894/15,796

e

.
4] ogary

RM kNm

MX=-0,3/-0,2
MY=0,5/07
e
FX=-10,613/-5,442 D FZ=0,203/0,400
FY=-3,808/-2,216 MX=-0,4/-0,2
FZ=89,632/285,837 MY=-0,0/-0,0
e FX=0,101/0,167 Zeuk
Mz=0,0/0,0 FY=-0,394/-0,198 FZ=9,333/14,036
0, FZ=7,017/10,064 el
FZ=7.820/11,241 MX=0,6/1,3 it
MX=10,6/19,9 _ g MY=0,3/0,5 B
MY=-3,1/-2.2 e el MZ=0,01-0,0 M2=0.0/0.0
FZ=2,441/6,255 FZ=-7,516-1,056 FX=0,100/0,186
MX=14,7/24,9 MX=-6,1/0,7 FY=0,712/-0,458
MY=0, MY=-12,0/-8,5 FZ=8,863/12,544
MZ=0,0/0,0 MX=0,6/1,0
MY=0,2/0.3
MZ=0,0/0,0
FX=-0,272/-0,175
FY=-5,210/-2,487
FZ=4,774/6,445 iy
MX=5,1/19,1
MY=-1,00.6
MZ=-0,01-0,0 FX=-3,326/-1,929
FY=-3,365/-1.902
FZ=100,742/158,349
FX=-0,272/0,175 [ MX=6,6/12.1
MY=-4,3/-2,4
MX=20,8/37,6 MZ=0.00.0
MY=-1,0/-0,6
MZ=-0,0/-0,0
FX=-3,238/-1 834
FY=-2.231/-1 634
FX=-4,282/-2,612 FX=-6,866/-3,665 FX= 9,233 FX=-7.469/-3,845 [EE R IED :«i:‘t?gﬂ?)gy a8
Fy=32 260/ FY=14,880/27,867 FY=115,441/.6,255 B pEre NS0 200121 MY=4.2/2 4
FZ=38,105" F7=252,465/574,660 FZ=295,134/659,586 =y hZD 20180 MZ=-0,0/0,0
MX=; 64,3 MX=-58,1/-30,4 MX=17,6/428 MX=134, mf%‘g&fﬁ —
MY=-13,3/-9,7 MY=-215/-15.6 MY=-24,1/-17,5 MY=218,3/-10, i e
MZ=0,0/0,0 MZ=0, MZz=-0,1/-0,1 _Mz=03/0.1 A

(.,

——RF kN
Cas: 4A6

Illustration 20 : Forces de réaction
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2. DEPLACEMENT EXTREME GLOBAUX

UX [mm] | UY [mm] | UZ [mm] | RX [Rad] | RY [Rad] | RZ [Rad]
MAX |54 11,5 2,0 0,008 0,012 0,003
Noeud 89 362 18 333 305 89
Cas ELUN ELUN 2 ELUN ELUN ELU/M
MIN -4.5 -8,2 -26,0 -0,004 -0,009 -0,002
Noeud 69 132 328 96 328 90
Cas 16 ELUN ELUN ELUN ELUN ELU/M
UX
i JX=-1.2 |
™
UX =0.2 £X='02‘
N
N
{, B s
i Cas: 4A6
Uy
uy=43]
=0l
~Dép 10mm
&Y Max=26,1
Cas: 4A6

lllustration 22 : Déplacements selon Y
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Uz

Uz=-0.0|

ot

~Dép 10mm
f Max=26,1
Y
C"ﬁ: 4A6
lllustration 23 : Déplacements selon Z
U Global
U=83| u=33]
~'Dép 10mm
f_ Max=26,1
1Y
Cas: 4A6

lllustration 24 : Déplacements global
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3. CONTRAINTE EXTREME GLOBAUX

S max | S min :1ax(My) zax(Mz) rsnin(My) zin(Mz) Px/AX
[MPa] | [MPa] | \ypa; [MPa] [MPa] [MPa] [MPa]
MAX 185,30 | 26,43 159,26 135,03 0,89 13,50 33,43
Barre |18 181 46 78 387 29 72
Noeud |30 218 66 80 322 313 117
Cas ELU/M ELU/1 ELU/ ELU/1 ELU/2 ELU/1 ELU/1
MIN -10,80 -185,53 | -0,00 -0,74 -159,26 -135,03 -15,84
Barre | 155 18 224 186 46 78 387
Noeud | 200 30 39 95 66 80 322
Cas ELU/M ELU/ ELU/M ELU/3 ELU/M ELU/M ELU/M
Smax
l4.69 G
g 010 /L LN
%.30.11 ;1608 {0
" P \
™ 001
£ il
0.16 1|1
0.01 L 13558 10,00 | 5%
) T 1 foo0s %
o‘oo vt 116,28 j‘”‘}q.w 0.04
T 692 b Lk S max. (Mz) 50MN/mA2
13.97 - ¥ o Max=135,03
l ‘ 10.87L Gl Min=-7,95
S max. (My) SOMN/m#*2
Max=159,26
Min=-0,87
Cas: 4A6

Illustration 25 : S max
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Smin

-4.69

S min. (Mz) 50MN/m"2
Max=13,50
Min=-135,03

S min. (My) 50MN/m"2
Max=10,42
Min=-159,26

Cas: 4A6

Illustration 26 : S min

Les contraintes max de 159,26 N/mm? ne sont pas dimensionnantes car la résistance d’un
acier S235 (235 N/mm? diminué de son coefficient de sécurité de 1,15 ou 1,35 donc 204 ou
174 N/mm?) n’est pas dépassée. 160 < 174 N/mm? dans le cas le plus sécuritaire.
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4. VERIFICATION DES FERS

Piéce Profil Matériau Lay Laz Ratio Cas Ratio{uy)f Cas (uy) Ratio(uz)| Cas (uz) Ratio(vx)| Cas (vx) Ratio{vy) Cas (vy)
1 [ | EU HEB 220 | STAHL 5235 6.25 10.40 0.03 4 ELU M/ 0.00|2 Lance manipulato 0.00 TELS 11/ - - - -
2 [ | EU HEB 200 | STAHL 5235 56.56 74.63 0.04 4 BLU /MY - - - - 0.00 1PERM1 0.06 TELS M/
3 [ | EU IPE 200 | STAHL 5235 2417 15287 0.12] 17 Lances potence 0.04| 17 Lances potence 0.00 1PERM1 - -
4 [ | EU HEB 320 | STAHL 5235 35.40 12.32 0.27 4 ELU M/ 0.01 TELS /1/ 0.06 TELS 11/ - -
5 [ | EU HEB 320 | STAHL 5235 25.29 22.69 0.57 4 ELU M/ 0.01 TELS /1f 0.06 TELS 1/ - -
6 [B]| IPE 400 IPE | STAHL S235 2598 19.97 053 4 ELU /Y - - - - 0.05 TELS 1/ 0.08 TELS 1/
7 [ |EU IPE 160 |STAHL 5235 84.23 93.36 0.44 4 ELU M/ 0.02 TELS /1/ 0.12 TELS 11/ - -
8 [ | EU IPE 160 | STAHL 5235 84.23 108.03 0.43 4 ELU M/ 0.02 TELS /1/ 0.15 TELS 1/ - -
9 []| EU IPE 160 | STAHL S235 8423 93.36 0.56 4 ELU /Y 0.02 TELS /1/ 0.13 TELS 1/ - -
10 [ | EU HEB 320 | STAHL 5235 51.30 18.47 0.27 4 ELU Y 0.00 TELS /2f 0.07|2 Lance manipulato - -
" [B | EU HEB 320 | STAHL 5235 51.30 3.89 0.13 4 ELU MY 0.01 TELS /2/ 0.1 TELS M/ - -
12 [B¥]| CAEP 150x1 ACIER 68.87| 13473 0.10 4 ELU /Y 0.02 TELS /1/ 0.01 TELS 1/ - -
13 [ | EU HEA 260 | STAHL 5235 44.59 73.26 0.12 4 ELU M/ 0.00|2 Lance manipulato 0.02 TELS 11/ - -
14 ]| EU HEB 240 | STAHL S235 16.08 26.81 0.04 4 ELU /27 0.00 7ELS 2/ 0.00] 16 Passerelles - -
15 ]| EU HEB 320 | STAHL S235 14 63 2625 057 4 ELU /Y 0.03 TELS /1/ 0.05 TELS 1/ - -
16 [ | EU HEB 220 | STAHL 5235 12.50 20.80 0.01 4 ELU M/ 0.00] 3 Polytec robot 0.00 TELS 11/ - -
7 ]| EU HEB 220 | STAHL S235/ 12.50 20.80 0.02 4 ELU /Y 0.00] 3 Polytec robat 0.00 7TELS 11/ - -
18 []| EU IPE 240 | STAHL S235 4932 54 40 0.96 4 ELU /Y 0.15 TELS /1/ 0.28 TELS 1/ - -
19 [ |EU IPE 240 ACIER 15.10 54.40 0.27 4 ELU M/ 0.03 TELS /1/ 0.00 TELS j2/ - -
20 [B6]| EU IPE 240 | STAHL S235 15.10 54 40 0.31 4 ELU /Y 0.03 TELS /1/ 0.01 TELS 1/ - -
21 ]| EU HEB 200 | STAHL S235 26.29 508 022 4 ELU /Y 0.01 TELS /1/ 0.06 TELS 1/ - -
22 [ |EU IPE 240 |STAHL 5235 12.33 44.43 0.47 4 ELU M/ 0.02 TELS /1/ 0.04 TELS 11/ - -
23 []| EU IPE 240 | STAHL S235 277 9.97 0.37 4 ELU /Y 0.01 TELS /1/ 0.01 TELS 1/ - -
24 ]| EU IPE 240 ACIER 3422 79.79 0.30 4 ELU /Y 0.15 TELS /1/ 0.02 TELS 1/ - -
25 [ |EU IPE 240 n ACIER 2.64 9.50 0.40 4 ELU M/ 0.01 TELS /1/ 0.01 TELS 11/ - -
26 []| EU IPE 240 | STAHL S235 17.96 6.51 0.08 4 ELU /Y 0.00|2 Lance manipulato 0.01 TELS 1/ - -
27 [ | CAEP 150x1 ACIER 34.03 66.58 0.16 4 ELU /1Y 0.04 TELS /1/ 0.01| 15 2 machines Perf| - -
28 [ |EU IPE 180 |STAHL 5235 22.98 81.70 0.01 4 ELU Y 0.00 TELS /1/ 0.00 1PERM1 - -
29 ]| CAE 80x8 ACIER 66.13 3368 018 4 ELU /Y 0.01 TELS /1/ 0.11 TELS 1/ - -
30 ! |EUIPE 180 |STAHL 5235 66.24| 23548 0.04 4 ELU /1 0.01 TELS /1/ 0.03 TELS M/ - -
31 1 |EUIPE 180 |STAHL 5235 66.24| 23548 0.02 1 PERM1 0.01 TELS /1/ 0.03 1PERM1 - -
32 [ | EU IPE 180 | STAHL 5235 18.44 65.55 0.18] 17 Lances potence 0.06| 17 Lances potence 0.00 1PERM1 - -
33 [®]| EU IPE 200 | STAHL 5235 2430 15333 0.02 4 ELU /1 0.02 TELS /1/ 0.00 1 PERM1 - -
34 [ | EU HEB 200 | STAHL 5235 39.73 65.96 0.01 4 ELU M/ 0.00| 17 Lances potence 0.00 1PERM1 - -
35 ]| EU IPE 240 ACIER 3573 3583 0.35 4 ELU /Y 0.02 TELS /1/ 0.02 TELS 1/ - -
36 []| EU HEB 320 | STAHL 5235 10.42 463 024 4 ELU /1Y 0.00 TELS /1/ 0.06 TELS 1/ - -
37 [ | EU HEB 180 | STAHL 5235 63.85] 105.67 0.16 4 ELU M/ 0.02| 16 Passerelles 0.03 TELS 11/ - -
38 [#]| EU IPE 160 | STAHL S235 8423 93.36 042 4 ELU /Y 0.02 TELS /1/ 0.13 TELS 1/ - -
39 [ | IPE 400 IPE | STAHL 5235 25.98 19.97 0.15 4 ELU /1Y - - - - 0.05 TELS M/ 0.04 TELS M/
40 [ | EU HEB 320 | STAHL 5235 25.29 22.69 0.35 4 ELU M/ 0.01 TELS /1/ 0.04 TELS 11/ - -
41 []| EU IPE 360 | STAHL S235 3289 24 62 028 4 ELU /Y 0.02 TELS /1/ 0.03 TELS 1/ - -
42 [ | EU HEB 200 | STAHL 5235 56.56 93.89 0.06 4 ELU /1Y - - - 0.00 13 Carroussel 0.03 TELS M/
43 [ | EU HEB 200 | STAHL 5235 28.40 93.89 0.10 4 ELU /1Y - - - 0.00 13 Carroussel 0.02| 3 Polytec robot
44 [#]| EU IPE 270 | STAHL S235 50.07 6483 023 4 ELU /Y 0.02 TELS /1/ 0.02 TELS 1/ - -
45 [ | EU HEA 280 | STAHL 5235 12.64 68.26 0.02 4 ELU M/ 0.00| 17 Lances potence 0.00 1PERM1 - -
46 [ |EU IPE 270 | STAHL 5235 2.68 9.72 0.78 4 ELU M/ 0.01 TELS /1/ 0.07 TELS 11/ - -
47 []| EU IPE 240 | STAHL S235 2195 3627 023 4 ELU /Y 0.03 TELS /1/ 0.04| 16 Passerelles - -
48 [ | EU HEB 320 | STAHL 5235 35.40 237 0.18 4 ELU M/ 0.01 TELS /1/ 0.11|2 Lance manipulato - -
50 [ | EU IPE 240 | STAHL 5235 22.28 20.56 0.24 4 ELU M/ 0.01] 17 Lances potence 0.01 TELS 11/ - -
51 ]| EU HEB 240 | STAHL S235 16.08 26.81 0.05 4 ELU /Y 0.00|2 Lance manipulato 0.00 TELS 1/ - -
52 [ | EU HEB 220 | STAHL 5235 12.50 20.80 0.01|2 Lance manipulato 0.00 TELS /1/ 0.00 TELS 11/ - -
53 [ | EU HEA 200 | STAHL 5235 59.10 95.87 0.21 4 ELU M/ 0.18 TELS /1f 0.02| 2 Lance manipulatol - -
54 []| EU IPE 240 | STAHL S235/ 4932 54 40 0.54 4 ELU /Y 0.06 TELS /1/ 0.11 TELS 1/ - -
55 [ |EU IPE 160 |STAHL 5235 22.87 65.35 0.51 4 ELU M/ 0.04 TELS /1/ 0.02 TELS 11/ - -
56 [ | EU HEB 320 ACIER 14.63 26.25 0.55 4 ELU M/ 0.01 TELS /1/ 0.02 TELS M/ - -
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57 D EU IPE 240 n ACIER 413 14.87 0.35 4 ELU M/ 0.01 TELS /1/ 0.01 7TELS 1/ - -
58 D EU IPE 240 ACIER 287 10.34 0.10 4 ELU MY 0.00 TELS /1/ 0.00 TELS 1/ - -
59 D EU IPE 240 |STAHL §235J| 2265 1.74 0.40 4 ELU M/ 0.01 TELS /1/ 0.08 7TELS 1/ - -
60 D EU IPE 240 |STAHL S235] 413 14.87 0.12 4 ELU M/ 0.00 7ELS 1/ 0.00 TELS 1/ - -
61 D EU IPE 240 | STAHL 5235J 12.33 44.43 0.18 4 ELU MY 0.01 TELS /1/ 0.00| 16 Passerelles - -
62 D EU IPE 240 | STAHL 5235] 30.09 13.33 0.47 4 ELU M/ 0.02 TELS /1/ 0.16 7TELS 1/ - -
63 D EU IPE 240 | STAHL 5235J 17.96 28.57 0.08 4 ELU MY 0.00|2 Lance manipulato 0.01 TELS 1/ - -
64 D EUIPE 240 |STAHL §235J| 2216 13.06 0.13 4 ELU M/ 0.01 TELS /1/ 0.01 7TELS 1/ - -
65 D EU HEB 320 ACIER 11.23 15.56 0.41 4 ELU M/ 0.01 TELS /1/ 0.08 7TELS 1/ - -
66 D EU IPE 240 | STAHL 5235J 13.10 14.51 0.10 4 ELU MY 0.00 TELS /1/ 0.01| 16 Passerelles - -
67 D EU HEB 320 ACIER 25.62 12.32 0.59 4 ELU M/ 0.00 TELS /1/ 0.11 7TELS 1/ - -
68 D EUIPE 180 |STAHL S235)| 4866| 173.01 0.15 4 ELU MY 0.04| 17 Lances potence 0.05 TELS 1/ - - -
69 D EU HEB 200 | STAHL 5235] 56.56 93.89 0.05 4 ELU M/ - - 0.00 1 PERM1 014 TELS /1/
70 D HEB 280 ACIER 11.26 7.06 0.06 4 ELU M/ 0.00 TELS /1/ 0.00 7TELS 1/ - -
[l D EU IPE 240 ACIER 24 58 13.06 0.21 4 ELU MY 0.01 TELS /1/ 0.03] 15 2 machines Perf - - -
72 D HEB 320 HE |STAHL §235)| 41.91 4.00 0.80 4 ELU M/ - 0.03 TELS 2/ 0.08 TELS /1/
73 D EU HEB 220 | STAHL 5235J 6.25 10.40 0.02 4 ELU MY 0.00|2 Lance manipulato 0.00 TELS 1/ - - -
74 D HEB 320 HE | STAHL 5235J|  27.06 31.78 0.25 4 ELU MY - 0.08 TELS 1/ 0.04 TELS /1/
75 D EU IPE 180 |STAHL §235J|  23.09 65.98 0.41 4 ELU M/ 0.01 TELS /1/ 0.07 7TELS 1/ - -
76 D EU HEB 320 | STAHL 5235J 31.54 46.02 0.22 4 ELU MY 0.00 TELS 2/ 0.03 TELS 1/ - -
77 D HEB 320 HE | STAHL 5235] 6.61 31.78 0.65 4 ELU M/ - 0.08 TELS M/ 0.08 TELS /1/
78 [#]| EU HEB 200 |STAHL S235)| 4406 62.08 0.71 4 ELU MY - 0.09 TELS 1/ 012 TELS /1/
79 [#]| EU HEB 200 |STAHL S235 56.56 51.08 0.41 4 ELU MY - 0.04|2 Lance manipulato 0.13 TELS /1/
80 D EU HEB 200 | STAHL S§235J|  44.06 51.35 0.59 4 ELU M/ - 0.09 TELS M/ 0.13 TELS /1/
81 D EUHEB 200 |STAHL 5235J| 4575 75.95 0.52 4 ELU MY - - 0.04|2 Lance manipulato 0.13 TELS /1/
82 D EU IPE 240 | STAHL 5235] 30.09 11.71 0.25 4 ELU M/ 0.02 TELS /1/ 0.06 7TELS 1/ - -
83 D EU HEB 200 |STAHL S235J|  46.25 7.37 0.24 4 ELU M/ - - 0.04|2 Lance manipulato 0.12 TELS /1/
84 D EUIPE 180 |STAHL S235J| 2490 2595 0.41 4 ELU MY 0.01 TELS /1/ 0.08 TELS 1/ - - -
85 D HEB 320 HE | STAHL 5235] 63.55 4.00 0.38 4 ELU M/ - 0.03 TELS 2/ 0.04 TELS /1/
86 D EU HEB 200 | STAHL 5235] 6.63 11.00 0.15 4 ELU MY 0.00| 16 Passerelles 0.01 TELS 1/ - -
87 D EU IPE 240 | STAHL 5235] 12.33 44.43 0.15 4 ELU M/ 0.01 TELS /1/ 0.00 7TELS 1/ - -
88 D HEB 280 ACIER 32.28 85.11 0.16 4 ELU M/ - 0.01 TELS M/ 0.17 TELS /1/
89 D HEB 280 ACIER 61.25 34.76 0.14 4 ELU 2/ - 0.01 13 Carroussel 0.05 TELS /1/
90 D EU HEB 320 | STAHL 5235] 9.32 259 0.89 4 ELU M/ 0.00|2 Lance manipulato 0.02 7TELS 1/ - -
91 D EU IPE 240 | STAHL 5235J 12.33 44.43 0.16 4 ELU MY 0.01 TELS /1/ 0.00 TELS 1/ - -
92 D EU HEB 320 | STAHL 5235] 15.25 5.42 0.76|2 Lance manipulato 0.01 TELS /1/ 0.03 7TELS 1/ - -
93 D EU IPE 240 | STAHL 5235] 12.33 44.43 0.14 4 ELU M/ 0.01 TELS /1/ 0.00 7TELS 1/ - -
94 D EU IPE 240 ACIER 3573 40.33 0.23 4 ELU MY 0.01 TELS /1/ 0.04 TELS 1/ - -
95 D EU IPE 240 ACIER 356.73| 128.76 0.12 4 ELU M/ 0.10 TELS /1/ 0.01 7TELS 1/ - -
96 D EUIPE 240 n ACIER 277 9.97 0.32 4 ELU MY 0.01 TELS /1/ 0.01 TELS 1/ - -
97 D EU IPE 240 ACIER 3573| 128.78 0.13 4 ELU M/ 0.07 TELS /1/ 0.01 7TELS 1/ - -
98 D EU IPE 240 n ACIER 277 9.97 0.44 4 ELU M/ 0.00 TELS /1/ 0.01 7TELS 1/ - -
99 D EU IPE 240 | STAHL 5235J 58.35 36.27 0.29 4 ELU MY 0.01 TELS /1/ 0.08 TELS 1/ - -
100 D HEB 280 ACIER 18.66 14.17 0.08 4 ELU 2/ 0.00|2 Lance manipulato 0.02 7TELS 1/ - -
101 D EUIPE 240 n ACIER 743 26.77 0.36 4 ELU MY 0.01 TELS /1/ 0.04 TELS 1/ - -
102 D EUIPE 240 n ACIER 10.31 3714 0.34 4 ELU MY 0.01 TELS /1/ 0.05 TELS 1/ - -
103 D EU IPE 240 | STAHL 5235] 58.35 19.69 0.33 4 ELU M/ 0.01 TELS /1/ 0.26 7TELS 1/ - -
104 D EUIPE 240 n ACIER 10.33 37.21 0.29 4 ELU MY 0.00 TELS /1/ 0.03 TELS 1/ - -
105 D EU IPE 240 n ACIER 10.29 37.07 0.25 4 ELU M/ 0.01 TELS /1/ 0.01 7TELS 1/ - -
107 D EUIPE 240 n ACIER 4.76 17.16 0.31 4 ELU M 0.01 7TELS /1Y 0.02 7TELS 1/ - -
108 D EUIPE 240 n ACIER 571 20.56 0.34 4 ELU MY 0.01 TELS /1/ 0.02 TELS 1/ - -
109 D EU HEA 280 ACIER 59.83 98.91 0.08 4 ELU M/ 0.02| 16 Passerelles 0.02 7ELS 2/ - -
110 D EU HEB 320 ACIER 14 45 2593 0.42 4 ELU 2/ 0.00 TELS /1/ 0.06|2 Lance manipulator - -
111 D HEB 280 ACIER 10.54 4.63 0.10 4 ELU M/ 0.00 TELS /1/ 0.01|2 Lance manipulato - -
12 D HEB 280 ACIER 31.76 54.30 0.18 4 ELU M/ - 0.02| 10 Lances poteau 0.20 7TELS /1/
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13 [#]| EU HEA 280 ACIER 5983 98.91 0.07 4 ELU M/ 0.02| 2 Lance manipulato 0.03 TELS 1/ - -
114 D EU HEA 280 ACIER 28.69 68.26 0.1 4ELUNA 0.01 TELS /1/ 0.03 TELS 1/ - -
15 D HEB 280 ACIER 6125 34.76 0.14 4 ELU 2/ - - 0.01 13 Carroussel 0.06 TELS /1/
17 D CAEP 150x1 ACIER 92.53| 181.02 0.13 4 ELU M/ 012 1 PERM1 0.03 1 PERM1 - -
118 D CAEP 150x1 ACIER 92.53| 181.02 0.1 4 ELU f2/ 0.12 1 PERM1 0.03 1 PERM1 - -
119 D CAEP 150x1 ACIER 9253| 181.02 0.23 4 ELU M/ 012 TELS /1/ 0.03 1 PERM1 - -
120 D CAEP 150x1 ACIER 92.53| 181.02 0.08 4ELUNA 0.12 1 PERM1 0.03 TELS 1/ - -
121 ]| CAEP 1501 ACIER 80.20| 156.90 0.06 4 ELU 2/ 0.09 1 PERM1 0.02 TELS 2/ - -
122 ]| CAEP 1501 ACIER 80.20| 156.90 0.06 4 ELU M/ 0.09 7TELS o/ 0.02 TELS 1/ - -
123 D CAEP 150x1 ACIER 80.20| 156.90 0.07 4 ELU f2/ 0.09 1 PERM1 0.02 7ELS /5/ - -
124 D CAEP 150x1 ACIER 80.20| 156.90 0.08 4 ELU 2/ 0.09 TELS /1/ 0.02 TELS 3/ - -
125 D EU IPE 240 ACIER 56.36| 203.11 0.09 4 ELU f2/ 0.07| 17 Lances potence 0.01 TELS 1/ - -
126 D HEA 240 ACIER 34.82 58.30 0.08 4 ELU M/ 0.00|2 Lance manipulato 0.01 TELS// - -
127 D EU HEB 220 ACIER 51.91 86.37 0.08 4 ELU M/ 0.00| 2 Lance manipulato 0.01 TELS 2/ - -
128 D HEA 240 ACIER 34.82 58.30 0.22 4ELUNA 0.00|2 Lance manipulato 0.03 TELS 1/ - -
129 D EU IPE 400 ACIER 36.44| 14866 0.04 4 ELU M/ 0.02 TELS /1/ 0.00 1 PERM1 - -
130 D IPE 400 IPE ACIER 61.02 46.92 0.06 4ELUNA 0.01 TELS /1/ 0.00 TELS 1/ - -
131 D EU IPE 400 ACIER 36.44| 148.66 0.14 4ELUNA 0.02 TELS /1/ 0.03 TELS 1/ - -
132 D IPE 400 IPE ACIER 61.02 46.92 0.12 4 ELU M/ 0.01 TELS /1/ 0.00 TELS 1/ - -
133 D EU HEB 240 ACIER 47.46 79.13 0.03 4ELUNA 0.00 TELS /1/ 0.00 1 PERM1 - -
134 D EU HEA 200 | STAHL 5235J 2955 9587 0.06 4 ELU M/ - 0.00 13 Carroussel 0.02| 3 Polytec robot
135 D EU IPE 200 ACIER 24 30 87.63 0.13 4 ELU M/ 0.04 TELS /1/ 0.00 TELS 1/ - -
136 D HEA 220 ACIER 3.27 5.44 0.46 4ELUNA 0.01 TELS /1/ 0.05 TELS 1/ - -
137 [#]| EU HEA 200 |STAHL S235 29.31 94 69 0.28 4 ELU M/ - - 0.04|2 Lance manipulato 014 TELS /1/
138 | ] |EU IPE 180 |STAHL 5235 71.64| 254.70 0.07 4ELUNA 0.05 TELS /1/ 0.01 1 PERM1 - -
139 [®| EU IPE 200 ACIER 24 30 87 63 0.04 4 ELU M/ 0.02 TELS /1/ 0.00 TELS 2/ - -
140 D EU IPE 200 ACIER 24 30 87 63 0.04 4 ELU M/ 0.01 TELS /1/ 0.00 1 PERM1 - -
141 D EU IPE 240 ACIER £3.34| 192.23 0.03 4ELUNA 0.01 TELS /1/ 0.01 TELS 1/ - -
142 D EU IPE 200 ACIER 24 30 87 63 0.03 4 ELU 2/ 0.00 TELS /1/ 0.00|2 Lance manipulator - -
143 D EU HEA 200 | STAHL 5235 88.53 95.87 0.06 4 ELU M/ - 0.02|2 Lance manipulato 0.02| 3 Polytec robot
144 D EU IPE 200 ACIER 24 30 87 63 0.13 4 ELU M/ 0.03 7TELS /1Y 0.00|2 Lance manipulator - -
145 D EU IPE 240 ACIER 5334| 19223 0.07 4 ELU M/ 0.02 TELS /1/ 0.01 TELS 2/ - -
146 D EU IPE 200 ACIER 24.30 87.63 0.02 4ELUNA 0.00 TELS /1/ 0.00 TELS 1/ - -
147 D EU IPE 200 ACIER 24 30 87 63 0.02 4 ELU M/ 0.01 TELS /1/ 0.00 TELS 1/ - -
148 D EU IPE 240 ACIER £3.34| 192.23 0.04 4ELUNA 0.01 TELS /1/ 0.01 TELS 1/ - -
149 D EU IPE 200 ACIER 2430 87.63 0.01 4 ELU 17 0.00 TELS /! 0.00 1 PERM1 - -
150 D EU IPE 200 ACIER 2430 87.63 0.03|2 Lance manipulato 0.00 TELS /1f 0.00(2 Lance manipulator - -
151 D HEB 230 ACIER 40.46 69.16 0.05 4ELUNA 0.00|2 Lance manipulato 0.01 TELS 1/ - -
152 D IPE 300 ACIER 3932 28.36 0.33 4 ELU M/ 0.01 TELS /1/ 012 TELS 1/ - -
153 D EU HEA 200 ACIER 37.30 60.51 0.12 4ELUNA 0.00 TELS /1/ 0.01 16 Passerelles - -
154 D EU HEA 200 ACIER 37.70 61.16 0.1 4ELUNA 0.00 TELS /1/ 0.02|2 Lance manipulato - -
155 D HEB 280 ACIER 40.46 69.16 0.11 4 ELU M/ 0.01|2 Lance manipulato 0.01 TELS 1/ - -
162 D EU HEB 320 ACIER 6.21 11.15 0.31 4 ELU f2/ 0.00 TELS /1/ 0.02 TELS 2/ - -
174 D EU HEB 320 ACIER 8.67 15.56 0.04 4 ELU /37 0.00 TELS 2/ 0.00| 16 Passerelles - -
175 D EU HEB 320 ACIER 6.21 1115 0.03 4 ELU M/ 0.00 TELS /1/ 0.00| 16 Passerelles - -
178 D HEB 230 ACIER 31.95 54.61 0.14 4ELUNA 0.00 TELS /3/ 0.00 1 PERM1 - -
181 D HEB 280 ACIER 2643 4519 0.14 4 ELU M/ 0.00 7TELS o/ 0.00 TELS 3/ - -
184 D EU HEB 320 ACIER 19.95 35.79 0.25 4ELUNA 0.04|2 Lance manipulato 0.01 TELS 1/ - -
185 ]| EU HEB 320 ACIER 2019 36.22 0.19 4 ELU M/ 0.01 TELS /1/ 0.01 TELS 1/ - -
186 ]| CAEP 1501 ACIER 37.51 73.38 0.04 4 ELU /37 0.01 16 Passerelles 0.00 TELS 1/ - -
187 D EU HEB 240 ACIER 8.33 13.89 0.28 4 ELU f2/ 0.00 TELS /1/ 0.03|2 Lance manipulato - -
188 D EU HEB 240 ACIER 833 13.89 0.29 4 ELU 2/ 0.00 TELS /1/ 0.03|2 Lance manipulator - -
189 D CAEP 150x1 ACIER 43.18 84.47 0.45 4ELUNA 0.08 TELS /1/ 0.04 TELS 1/ - -
190 D EU IPE 200 ACIER 3240| 116.82 0.08 4 ELU M/ 0.04 TELS // 0.00 1 PERM1 - -
191 [ | UUAP 150 ACIER 66.28| 13591 0.04 4 ELU /37 0.00 TELS /1/ 0.01 TELS 1/ - -
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192 UUAP 150 ACIER 66.28| 13591 0.09 4 ELU M1/ 0.01 TELS /1/ 0.04 TELS /1/ -
199 EU HEB 320 ACIER 8.67 15.56 0.00 4 ELU /1Y 0.00 TELS /1Y 0.00 TELS /1Y -
200 [8€]| EU HEB 320 ACIER 8.67 15.56 0.00 4 ELU /1Y 0.00 TELS /1Y 0.00 TELS /1Y -
201 [ | EU HEB 320 ACIER 8.67 15.56 0.00 4 ELU M1/ 0.00 TELS /1/ 0.00 TELS /1/ -
202 [ | EU HEB 320 ACIER 8.67 15.56 0.00 4 ELU 1/ 0.00 TELS /Y 0.00 TELS /Y -
203 ]| EU HEB 320 ACIER 8.67 15.56 0.54 4 ELU 2/ 0.00|2 Lance manipulato 0.00 TELS/2/ -
205 [ | EU HEB 320 ACIER 51.30 12.32 0.44 4 ELU M1/ 0.01 TELS /2f 0.1 TELS /1/ -
206 [ | HEB 280 ACIER 40.46 69.16 0.25 4 ELU /Mt 0.01| 2 Lance manipulatol 0.03 TELS /! -
207 [#]| HEB 280 ACIER 365 69.16 0.67 4 ELU /1Y 0.03|2 Lance manipulato 0.03 TELS /1Y -
209 [® | EU IPE 180 ACIER 11.93 24.75 0.56 4 ELU M1/ 0.04 TELS /1/ 0.01 TELS /1/ -
210 [ | HEB 280 ACIER 16.51 28.23 0.03 4 ELU 2/ 0.00 TELS /2f 0.00 TELS /1/ -
212 [#]| HEB 280 ACIER 16.51 28.23 0.05 4 ELU /1Y 0.00 TELS /1Y 0.00 1 PERM1 -
217 []| EU HEB 200 ACIER 11.69 19.40 0.15 4 ELU /1/ 0.00 7ELS /a/ 0.01 TELS /1/ -
218 [ | EU HEB 200 ACIER 11.69 19.40 0.14 4 ELU 2/ 0.00| 17 Lances potence 0.01 TELS /2f -
219 8| EU HEB 200 ACIER 27.39 4547 0.08 4 ELU 2/ 0.00 TELS /3 0.01| 17 Lances potence -
220 [ | EU HEB 200 ACIER 27.39 4547 0.07 4 ELU /1/ 0.00 17 Lances potence 0.01 17 Lances potence -
222 [ | HEB 280 ACIER 10.54 18.01 0.03 4 ELU 2/ 0.00 TELS /1/ 0.00 TELS /2f -
223 ]| CAEP 150x1 ACIER 68.88| 17442 0.23 4 ELU 2/ 0.04 TELS /3 0.01 1 PERM1 -
224 ]| CAEP 150x1 ACIER 68.88| 17442 0.13 4 ELU 2/ 0.04 TELS /3 0.01 1 PERM1 -
225 [ | EU HEB 200 ACIER 8.88 14.74 0.06| 17 Lances potence 0.01| 17 Lances potence 0.00 13 Carroussel -
226 [ | EU HEB 200 ACIER 65.44 38.80 0.06 4 ELU /1/ 0.03] 2 Lance manipulato 0.02] 16 Passerelles -
227 ]| EU HEB 320 ACIER 11.99 2152 0.00 4 ELU /1Y 0.00|2 Lance manipulato 0.00 TELS /1Y -
228 [ | EU HEB 180 5235 14.96 4.31 0.53 4 ELU M1/ 0.00|2 Lance manipulato 0.00 TELS /1/ -
229 [ |EU HEB 180 5235 26.06 14.56 0.47 4 ELU 1/ 0.01| 2 Lance manipulatol 0.14 TELS 1/ -
230 ]| EU HEB 180 §235 26.06 28.87 0.55 4 ELU /1Y 0.01|2 Lance manipulato 0.17 TELS /1Y -
232 [ | EU IPE 240 ACIER 13.94 18.23 0.12 4 ELU M1/ 0.01 TELS /1/ 0.01 TELS /1/ -
233 [® | EU IPE 240 ACIER 13.94 18.23 0.14 4 ELU M1/ 0.01 TELS /1/ 0.02 TELS /1/ -
235 [ EU IPE 240 ACIER 8.88 1333 0.13 4 ELU /1Y 0.01 TELS /1Y 0.00 TELS /1Y -
236 [ EU IPE 240 ACIER 8.88 18.68 0.04 4 ELU /1/ 0.00 TELS /1/ 0.00 TELS /1/ -
237 [ | EU IPE 240 ACIER 8.88 18.68 0.08 4 ELU M1/ 0.00 TELS /1/ 0.01 TELS /1/ -
238 ]| CAEP 150x1 ACIER 2168 4254 0.41 4 ELU /1Y 0.05 TELS /1Y 0.04 TELS /1Y -
371 Poutre_371 || HEA 100 ACIER 17.52 28.30 0.40 4 ELU /1Y 0.00 TELS/1/ 0.06 TELS/1/ -
372 Poutre_372 ([#|EU HEB 200 ACIER 8.83 14.66 0.08 4 ELU M1/ 0.00| 16 Passerelles 0.00 TELS /1/ -
373 ]| EU HEB 200 | STAHL S235 56.68 19.40 0.31 4 ELU /1Y 0.03 TELS /1Y 0.21 TELS /1Y -
374 [#]| EU IPE 240 | STAHL S235 19.22 54.40 0.44 4 ELU /1Y 0.08 TELS /1Y 0.02 TELS /1Y -
376 [ | EU IPE 240 | STAHL 5235 2717 54.40 0.48 4 ELU M1/ 0.08 TELS /1/ 0.09 TELS /1/ -
380 ]| UPN 240 ACIER 44 48 4586 0.35 4 ELU /1Y 0.01 7ELS /1 0.14 7ELS /1 -
381 [#]| EU IPE 240 | STAHL S235 2717 4352 0.27 4 ELU /1Y 0.08 TELS /1Y 0.01 TELS /1Y -
382 [ | EU IPE 240 | STAHL 5235 2717 54.40 0.26 4 ELU M1/ 0.08 TELS /1/ 0.01 TELS /1/ -
383 [®|EU IPE 240 | STAHL 5235 2717 43.52 0.26 4 ELU 1/ 0.08 TELS 1/ 0.01 16 Passerelles -
384 [8]| uPN 240 ACIER 32.32 41.24 0.13 4 ELU /1Y 0.01 TELS /1Y 0.03 TELS /1Y -
385 [ | EU IPE 240 | STAHL 5235 19.22 14.87 0.40 4 ELU M1/ 0.08 TELS /1/ 0.01 TELS /1/ -
386 Poutre_356 ([ | EU HEB 200 ACIER 45.75 75.95 0.31 4 ELU M1/ 0.01 TELS /1/ 0.07 TELS /1/ -
387 Poutre_357 [[®| CAE 150x18 ACIER 99.55 99.55 0.23 4 ELU /1Y 0.04 TELS /1Y 0.01 TELS /1Y -
389 Poutre_359 ([ |EU IPE 240 ACIER 277 9.97 0.07 4 ELU /3/ 0.00 TELS /1/ 0.00 TELS 2/ -
390 Poutre_390 ([#|EU HEB 200 ACIER 8.62 14.32 0.03 4 ELU M1/ 0.00 TELS /1/ 0.00 TELS /2f -
39 8| HEB 280 ACIER 262 745 0.60 4 ELU /1Y 0.00 TELS /1Y 0.00 TELS /1Y -
392 [#]| EU IPE 240 | STAHL S235 12.33 44.43 0.35 4 ELU /1Y 0.02 TELS/1/ 0.03 TELS/1/ -

Légende :

@ Contrainte mécanique supérieure
Contrainte et fleche supérieure
(o] Grand élancement (fers 30-31-138).

]i Fer Conforme aux Eurocode
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5. TAUX DE TRAVAIL

o
1357911 14 17 20 23 26 29 32 35 38 41 44 47 51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 96 99 102 105 109 112 115 119 122 125 128 131 134 137 140 143 146 149 152 155 175 184 187 190 199 202 206 210 218 222 225 228 232 236 371 374 381 384 387 391

Couleur | Min. Max.

Ir-uxa-nmll |

e nrerioure | Uit sapérioura] E" dePors du ;
| "domaine
[ 0 1415 S0ATES T07A T

Illustration 27 : Tableau des taux de travail

Fers les plus contraints :

Piece Profil Matériau Lay Laz Ratios Cas Ratio{uy) Cas (uy)
18 [B6|EU IPE 240 |STAHL S235J| 4932 54.40 0.96 4 ELU M/ 015 TELS M/
90 [ | EU HEB 320 | STAHL 5235 9.32 259 0.89 4 ELU M/ 0.00|2 Lance manipulato
72 |66 | HEB 320 HE | STAHL 5235 4119 4.00 0.80 4 ELU M/ - -
46 [ |EU IPE 270 | STAHL S235. 268 9.72 0.78 4 ELU M/ 0.01 TELS M/
92 [ | EU HEB 320 | STAHL S235. 15.25 542 0.76|2 Lance manipulato 0.01 TELS M/
78 |6 | EU HEB 200 | STAHL S235J 44.06 62.08 0.71 4 ELU MY/ - -
207 |6 | HEB 280 ACIER 3.65 69.16 0.67 4 ELU M/ 0.03|2 Lance manipulato
I [ | HEB 320 HE | STAHL S235J 661 3178 065 4 ELU M/ - -
N [ | HEB 280 ACIER 262 745 0.60 4 ELU M/ 0.00 TELS M/

lllustration 28 : Fers les plus contraints

lllustration 29 : Affichage des fers les plus contraints
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4 CONCLUSION.

Suite aux corrections apportées TQC la structure reste conforme a L’'Eurocode 3 avec les hypothéses
préalablement citées.

Cependant, il est a préciser que certains fers sont trés proches de la limite admissible selon les
Eurocodes. Il est vivement conseiller de ne pas rejouter de nouvelles charges afin de ne pas dépasser
cette limite.

Pour le détail des calculs se référer au document annexe, Etude historique - Annexe calcul fers
Eurocodes - REV D, reprenant tous les calculs de fers.
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