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@y Welcome to the FS+ Project

Flease choose a anguage

FRANCAIS
ESPANOL

Add a Language
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@y Welcome to the FS+ Project

How to add a language. Please choose a language -

FRANCAS

To add ancther language, please llow the succesding procedure

ESFANCOL

1. Open the file wich 5 called « languas = ;

2. Make the translation of the different texts ;

3. Save it and close it. '

Rernarks ©
- Your text must be under 60 characters

= Take caré o réspect the number of column of the first character for every lme (1, 61,
121, 181, 241, 301, 361...).

A

De maniere & ajouter volre propre langue, suiver fes instructions
suivartes

1. Ouvrez be fichier appelé = langues » |

2. Faites la traduction de 'ensemble des textas |

ArCelor; 3. Enregistrez et fermez la fendtra.

Add a Language
Remargue

= Vatre texte dob conténr un maximurn dé 60 caractéres

- L E st

= Préter attention & réspacter le numéro de colonne du premier caractére pour chague

ligne (1, 51, 121, 181, 241, 301, 36L...)
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Field of application

This Software is applicable to industrial halls the fulfill the following conditions:

- Buildings with steel structure, either steel poral frames with cross section in standard H or | hot rolled profiles

or equivalentwelded plate giders, or steel frames based on lattices beams with columns inH arl;

- Buildings drsided in one or several compantments separated one from another by fire walls. These walls can be either
parallel to the steel frames. or perpendicular ta the steel frames.

The sizes considered inthe project are as listed :

Length of & span for simple bay : 15 m, 20 m and 30 m
Length of & span for multiple bay - 20 m, 30 m and 40 m
Height-simple bay :5m, 7.5 m. and 12.5 m
Height - multiple bay: 7.5 m, 125 m and 20 m

(H < 20 m [Collapse tawward the inside])
Slope of the roof : 5°
Murnber of bays : 1, 3and &
Lattice heam : equal angles b0xb0xE 1l 120x120x12

Design beyond the scope of analysis will not be recommended unless treated as preliminany design, which will be fanther validated.

How to treat the results

The displacements that will be obtained must be used to werify the stakility of the interior and exterior walls ;

The force that will be obtained in stage of pull must be used to verify the stability of the cold part (force located at
the top of the calumn).

/\- /—"\ o
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. FS+

~ Single bay frame ArcelorMittal

| S

¥ Multiple frames with cross section in H or | sections

|

I~ Multiple frames with lattice beams and columns in H or | sections

% With an height H < 20 m [collapse toward the inzide]

o | i
| k1 IF
r 1 i

I L L W
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e
Enter the following parameters
Colurmn Beam
Steel Profile Steel Profile .
Tuze: |IF'E ﬂ Tuze: |IF'E ﬂ [ Fire wall parallel ta the frames
Profile : ||pE IE0 j Profile : |IF'E 730 j v Fire'wall perpendicular to the frames

Depth [h] : 380 rirr Depth [h] : 330 i
Widht [b] - 170 Fiiffi Widht (] : 160 Fiiffi

) (" Fire compartrent in the centre of the building
Thickness of the flanges (] : 12.7 mm Thickness of the flanges [tf]: 11.5 i

) f* Fire compartment at the edge of the building
Thickness of the web [bw]: 8 i Thickness of the web [tw]: 7.5 i
Radius of the roct fletl]: 18 i Fiadius of the root filet]r): 18 mm
[rertia : 16270 - [nertia : 11770 - 4 Total design value of the load an the roof [fire situation) IR72 M

R
I
I .
Mumber of zpan in the cold compartment
I :l} |ocated to the |eft of the fire compartment 0 Nest
L L |

Length (L] ;
Heigth [H]:
Ridging [f] :

24000 I
7000 I
1200 )

Murmber of span in the fire compartment |2

Mumber of span in the cold compartment

located to the right of the fire
compartrent

—
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. FS+
Report
input Dala
Type of beam IPE 330 Fire Wall perpendicularta the L Ir m Mumber of spans (cold part]l 0
. 4 located to the left of the fire
Inertia 1770 cm frames :
Design Load O M . :
H 7 m umber of spans in the fire 2
Type of column |IPE 360 Fire comparment at the edge part of iz AT Mumber of spans (cold parf)
1 g : .
Ihertia IW o the building ¢ IF m located to the right of the fire 3
Infermediale resulfs
Slope aof the roof 10 % o (0177 k 97024
I —
ca — K |12513 Kt 12043
Coefficient Cp/Cth 0.5
Cd |2.779 Ked 269597
Hesulfs Displacement 350 mim
Dizplacement to the |eft B33 rrirf
Siage of Fush Full Siage
Dizplacement to the right 32 i
Full Farce 534301 N
;F'rlnt Show the equations Previous Cluit ‘
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= FS+
Case 1: Fire in a compartment located at the middle of the Hall

Stage of Push : displacemenis at fire compartment ends
3 h

L oy
Displacernents &, [m] : [ _Reant shapa Cp
[ 1,18
5 = C ngl % 116
i K,. 0% 1.1

C iz an empirical coefficient {funciion of the slope of the roof) {*)

linear intzrpolation may be used
is the span number of the compartment submitted to fre {n £ 2)
is the linzar load on roof (e sibation)

is the span length [m]
arz the eguiva'ent lateral stiffness of the stee’ frames of cold compartments [Nim]
15 the span munber of the netghboring cold comspartments

ol

& 12EIL

= — [N/m
1+ (h+ 0 ::_ ]
‘[LJ=1' fw HJ..:] D.] With, J=I—‘ i:|+__;l" (1_ _j 5
|E, =ck form =21 o 0k
e i 2o+l
=1+%5L1
c=1t3 3T
k height of the portal frame [m]
S ridging [m] 1t
I, second moment of area of the beam [m*] —
I second moment of area of columns [m] !
E modulus of elasticity of sieel [N/m®] | ‘ | : |

Stage of Traction : Stability of the cold part of the structure and displacement at
fire compartment end

Horizontal tensile force F at the compartment ends

F=C_ ngl
Maxirmumn displacemnsnts induced at the top of columns
- F .
e =L_- Kr given oy [1]

ArcelorMittal

Ca=e 2 : Fire compartment at edge part of the storage building

Stage of Push : dizglacements at fire compartment ends

—

5 F

L TTT a—

Displacements & [m] -

-

5 =X

i T'J‘E.C.,'l
LI’
EX
With, K =—1—"2
'K +E,
Ronod slone [H1]
E, et K, equivalent lzteral sfiffness of the steel frames % 001
. . E% DT
I iz the span length [m] i 0ms

n  is the span nurmiber of the compartment submitted io fire
', empirical coeficient (function of the slope of the roof) linear interpolation may be used

E, gwenby [1]or[2]
E, =0065k for n=1
E =013k forn=2
K =013ck forn>1

cand kgiven by [3] with m=n—1

Stage of Traction @ Stability of the cold part of the structure and displacement at
fire compartment end

Herizontal tensie force F 31 the compariment ends

iF=CI,5.CP.qI pour n=1
]F=C}.q.!_pam' nz2

Mairmurn displacements induced at the top of columns

g, =L E, given by 1]

=K

Uniwersité
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Report
FS+

1] Introduction

Hultlpl& frames with cross section in H or | sections
1.1] Field of application

This Software & applicable to industrial halls the fulfill the following cond itions:

- Buildings with steel structure, sither steel portal frames with oross section instandard H or [ hot rolled profiles
orequivalent welded plate giders, or steel frames based on lattices beams with columms in Hor |}

- Buildings divided in one or several compartments separated one from another by fire walls. These walls can be either
parallel 1o the steel frames, or perpendicular to the steel frames.

The sizes considered in the project are as listed :

Length of a span for simple bay : 15 m, 20 m and 30 m
Length of a span for multiple bay : 20 m, 30 m and 40 m
Height - simple bay : 5 m, 7.5m, and 12.5m
Height - multiple bay : 7.5m, 12.5m and 20 m

{H < 20 m [Collapse lowward the inside])
Slope of the roof : 5
Mumber of bays :1, 3and5
Lattice beam : equal angles S0x50x5 til 120x120x12

Design beyond the scope of analysis will not be recommended
unless treated as preliminary design, which will b2 father validated.

1.2] How to treat the results

The displacements that will be oblained must be used to verily the stability of the interior and exterior walls |

The faree that will be oblained instage of pull must be used to verily the stability of the eold part (foree located at
the top of the column).

2] Input Data

2.1] Type and inertia of the columns and beams of the frames

Type of beam
IPE 330
Imertia
11770 cmd

Type of calumn
IPE 360
Imertia
16270 cmd

2.7] Position of the fire wall and location of the fire in the building :

Fire Wall p&rp&nulcularto the frames
Fire compartment at the edge part of the building
2.3] Geometry of the frames :

Length :
L=24m

Heigth :
H=7m

Ridging :
f=12m

0 : Mumberof spans [cold part) located to the leftof the fire
2 Hunb&ro'rspans im the fire Gﬂ'l'lpllt&l"ﬂ
3 : Mumberof spans [cold part) located to the right of the fire

2.4] Design Load Q

g = 3672 Nim

3] Intermediate results

3.1] Slope of the roof, Coefficient (function of the slope)

10% ! Slope of the rool
0.015 : Coeflicient CpCth

3.2] Coefficients aandc :

a: 0477
cg:1
cd : 2779

3.3] Equivalent stifness for lateral displacements :

k @ 97024 Nim
Kg : 12613 Nim
K : 269507 Mm
Ki @ 12049 Nim
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4.1] Stage of Push

4] Results

Horizontal displacements in the top of the columns :

688 mm : Displacement to the lefl
32 mm : Displacement to the right

4.2] Pull Stage

94301 N : PullFarce
350 mm @ Displacement

Maximum horizental force in the top of the columns :
Horizantal displacements in the top of the columns :

Made with the Software LUCA
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" Single bay frame

" Multiple frames with cross section in H or | sections

L,

V¥ Multiple frames with lattice beams and columns in H or | sections

% "ith an height H < 20 m [collapse toward the inzide]
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Enter the following parameters:

Mumber af zpansz in the fire compartment
[k aw. 6]

Total dezign value of the load on
the roof [fire situation]

-

[v Fire'wall perpendicular ta the frames

Ch

{* Fire compartment in the central part of the building

2

(" Fire compartment at the edge part of the building

]

E quirvalent stiffress K1 37025 M
Equivalent shiffness F.2 |-| SERO0 M
L1 18000 mm L2 20000 oo L3 18000 mm
Mest
Previous
- I(I Ka .
N = + = - Gt
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=, FS+

nput data

Mumber of spans in the fire 3
Taotal design walue of the
Fire walls parallel to the frames

Fire comparment in the central part of the building

LT [1&000 mm L2 120000 mm
Hesulls of the calcufations

Stage of push

Dizplacements induced at the ends of the compartment

f 285 (o]

&2 |219 (o]

Stage of pull

Hornzontal tenszile force at the ends compartment ends
F, |9?92? [M]
F, |9?92? [N]

Frint

3752 Mo

L3

Report
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bultiple frarmes with laftice beams and columns in H or| sections

18000 o

Equivalent stiffness K1
Equivalent stiffness K2
Kt (= K1 *E2 /K + K2))

| I

97025 M/m
126500 M/

54310 M/m

n

A W P Y

X

LT i

M aximum dizplacement(s] induced at the top of the columns

o |1nna

[rrm]

&2 |??4

{calculations

iShow the equations of the
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