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Secondary 5
IPE 400 intamal Beam Composite 51 1@ 207mm
Secondary edge ;
IPE 500 beam Non composite -
IPE 500 pomary intemal | Composite 72 2@ 207mm
IPE 750 x 137 Prmary intemal | composite 71 2 @207 mm
am
Primary edge .
IPE 600 beam Non composite -
ACB Secondary .
IPE 300+/PE 300 | internal beam | COMPOSite 52 2 @ 207 mm
Angelina Secondary .
IPE270 + IPE 270 | internal beam | COMPosite 52 2@207mm
Mesh ST15C Cofraplus 60 Normal weight 30
concrete

decking

<9 -

T
1

130

60

12 000

9000

9000 9000
i il
IPE_500 IPE_ 500
=5 = 1 E <
o
o
o IPEI}IOO Angc,-nna
e L=
S e
W IPE400  ||!&  Angelina || &
! IPE 400 IPE 400
\
IPE 400 ACB
- P~
= N 0 E i
3 IPEl400  ||X_ AC x
w 3 ! 3
& B - ©
L L
PEA00  ||&  Ach g
\
; IPE 400 IPE 400
‘ — —
N
S IPE|400 Angelina
2 ' S
. Coo B 0 :
IPEl400 ||l An\?elina &
, IPE 500 IPE500 1
T T

TPerimeter of floor design zones




Worked examples

Floor zone B

Floor zone E
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« Normal (Cold)

— Leading variable action: 5 KN/m?2

— Accompanying variable action: 0 KN/m?2

— Dead load including beam, excluding slab:1.2 kN/m?
— Calculated slab weight including mesh:  2.28 kN/m?

 Fire (Hot)
— Combination factor for permanente action: 1.0
— Combination factor for leading variable action: 0.5
— Combination factor for accompanying variable action: 0.5




Floor zone B

Floor zone E

Construction

details
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Floor zone B

Floor zone E

Construction

details

e 9x12m floor design zone
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Floor zone B

Floor zone E

Construction

details

Options  Language Help
BE: 3T-BE- O -

Deck Beams Loading Fire & Analysis

Spans

Span 1: l:l m Span 2: m

Unprotected beams

Mumber of internal unprotected beams:

Detailed report

Span 2=12m




Floor zone B

Floor zone E

Construction

details

Steel deck

Loading Fire

Steel deck: |Indude steel deck (composite slab) |j

Deck details

Available decks
B [ Available decks
Bl [ Trapezoidal
.
COFRASTRA 70
COFRAPLUS 77
HAIRCOL 595
PL 75/383
PL 53/150
Super Floor 77, HMP
HI Bond 55/750
# HI Bond 55/800
« HIBond 77
[ UK Dedks
Bl [_] Re-entrant
= COFRASTRA 40
B [ UK decks
# Holorib
* ComFlor 51
* Multideck 50
* Metflor 55
= R51

" ®

Deck properties

Deck: COFRAPLUS 60
pe: s8]
Depth:

Pitch:

Top flange:

Bottom flange:

Stiffener height: D mm

58 mmI )‘ \ }
106 mm 52mm
207 mm




Floor zone B

Floor zone E

Construction

details

Options  Language

R B2

Project Loading

Fire

ﬂ Slab depth: |1

Cylinder compressive strength of concrete (f3):

Mesh type: ST15C [=]
Longitudinal mesh area: 142 mmzfm Bar size: ©
Transverse mesh area: 142 mmzfm Bar size: ©

Do not check for opposite mesh orientation

Average mesh axis distance: mm Mesh yield stress: Nfmm2

nalysis

Detailed report

Span1=9m

Span 2=12m

Transverse mesh Longitudinal mesh

Slab section

30 mm

L] L] ?
Esmmi_._._.ﬁ — —— 130 mm

Internal beam

Span 1




* Input field floor slab

Floor zone B

Span 2=12m

Floor zone E

&
£
L = |—|I||I||IIT —

Transverse mesh J |_Lnr1git|.|dinal mesh

details
¢30 i
2 3 *
130 mim
58 mm 1 'I|, ||" 'I|I f"
Internal beam
5 1
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Floor zone B

Floor zone E

Construction

details

alysis

Detailed report

Sections and steel grade

Beam type: Solid beam ﬂ
Farilies: [Eoropean s=ctors 8]
Steel grade: 5355 [~
Unprotected

Section size: IPE 400 <]

Side A i beam

Available sections

#| IPE (European I Beams)
[] HE (European Wide Flange Beams)
[ HL (European Wide Flange Beams)
[ HD {European Wide Flange Columns)

Degree of shear
connection: e

Sections and steel grade

Beam type: Solid beam ﬂ
Faniles: [Earopean sechon: 8]
Steel grade: 5355 []
Side A

Beam location: Edge beam u
Section size: TPE 400 [+

Side B i beam

Available sections
#| IPE (European I Beams)
[ HE (European Wide Flange Beams)
[ HL (European Wide Flange Beams)
[ ] HD (European Wide Flange Columns)

Constuctontype:  [Compese [

Degree of shear
connection: _ %

Sections and steel grade

Beom type:
Families:
Steel grade:

Side B

Available sections

#] IPE (European I Beams)
|| HE (European Wide Flange Beams)
[] HL (European Wide Flange Beams)
[] HD (European Wide Flange Columns)

Side D
IPE 600

Unprotected
IPE 400

Side B
IPE 750x137




Floor zone B

Floor zone E

Construction

details

Loading Fire

Leading variable action:

Accompanying variable action:

Dead load induding beam, exduding slab:
Calculated slab weight incuding mesh:

Fire (Hot)

kN jm2

khfm2
2.28 kN jmz2
Auto-calculate slab weight

Combination factor for permanent action:
Combination factor for leading variable action:
Combination factor for ather variable action:

1.0

/

I

Floor design zone

1
5-12-2012




Floor zone B

Floor zone E

Construction

details

Loading Fire & Analysis = Detailed report

Analysis |Standard temperature-time curve

Fire resi: period

Fire resistance period: min

ic temperature-time curve

Compartment length: m Window height:
Compartment width: m Window length:

Compartment height: m Glazing breakage: %

Fire load: Mlfm2  Wall lining (B) factor: Jfm2s ek
Growth rate: [Medium — [=]  Combustion factor:

time curve

Starting time: Starting temperature:
Ending time: Ending temperature:

Intervals:




Floor zone B

Floor zone E

Construction

details

Options Language Help
A" B&

Project G.A

I_I% l_li

=] N Report
,J 1. Project properties
= f_j Input details
u 2. General arrangement
[ 3. Deck details
(] 4 slab details
u 5. Beams details
= u 6. Loading details
é Mormal (Cold)
é Fire (Hot)
B[] 7. Fire & Analysis
é Standard temperature-time curve
B0 Output details
é 8. Summary output
u 9. Default mesh direction

=N 10. Graphical output

Detailed report

Fire resistance peried: 60 min

8. Summary output

» Default mesh direction

Maximum unity factor: 1.38  Floor slab fails
Factored load in fire: 5.98 kN/m=2

Fire curve: Standard temperature-time curve
9. Default mesh direction
10. Graphical output
1000

Temperature (°C)

ArcelorMittal

Time (min)
™ Slabtop ™ Slabbottom ™ Unprotected beam B Mesh @ Fire




30 00—~

| - =

T E

Floor zone B lgpp ~—
-y 25 " e — [

S X g

= A 450 %

Floor zone E = y lapp O
= w

215 S \ . B OH

5 | \ .

i \ -3 =z

U o

: o 10 T¥E0 =
Construction c - Lo "
. = E
details & - +150 5
e 3 = — — —— 4o E

l-._,___‘_‘_-‘-‘-_-_ K

—— “ﬂ] E

=
wn
&=
i
&
o
&
o
&
&
&
A
3

Time {min)

- Slab - Unprotected beam - Total Factored n Maximum allowable
capadty capadty capadty load deflection




¢ Mesh from ST 15C (142 mm?/m) to ST 25C (257 mm?/m):
complies with uc =0.93

Floor zone B Longitudinal mesh area: 257 mm32fm Bar size: 7 mm
Transverse mesh area: 257 mma‘m Bar zize: 7 mm
Factored load in fire: 5.98 kM/m=

* Tabular rezults

Maximum

Floor zone E Time | Beam | Mesh |S18E| Slab | Beam |00 o | Slab |Enhance-| Slab Total | Unity
top | bottom | capacity deflection yield ment |capacity |capacity |factor
mins| °C °C | =C eC kM m2 mm kM m= kMSm2 | kM/m2

0 20 20 20 20| 26.79 254 0.79 2.94 2.34 29.12 0.21

. 5 158 24| 20 147 26.79 321 0.79 3.48 2.76 28.55 0.20
Construction

10 378 37 22 348 26.72 423 0.79 4.531 3.42 30.14 0.20

details 15| s578| 53| 28| 491| 15.88 501 0.7%|  4.89 3.88 | 12.76 | 0.30

20 708 74| 36 592 6.70 550 0.79 5.28 4.19 10.89 0.55

25 779 102 48 663 4.13 582 0.79 5.53 4.39 8.52 0.70

30 821 120 62 716 3.06 603 0.79 5.69 4.52 7.58 0.79

35 850 125 71 758 2.62 620 0.79 5.83 4.63 7.25 0.83

40 873 163 83 791 2.27 631 0.79 5.92 4.70 6.96 0.86

45 893 190 89 820 1.97 odd 0.79 6.01 4.77 5.74 0.89

50 910( 214| 103 gdd 1.79 549 0.79 6.06 4.81 6.60 0.91

55 925 238| 119 865 1.70 652 0.79 6.08 4.82 6.52 0.92

60 939 263| 131 384 1.61 655 0.79 6.10 4.85 6.46 -

Maximum unity factor:  0.83  Floor slab adequate




Floor zone B

Floor zone E

Construction

details

* Beam checks

The degree of shear connection of unprotected beam(s) does not satisfy the minimum limit specified by EN1594-1-1

The degree of shear connection of internal beam(s) does not satisfy the minimum limit specified by EN1594-1-1

* Perimeter beam check

Side A

Beam type:
Section size:

Required moment resistance in fire situation:

Line load in fire situation:
Shear connection:
Degree of utilization:
Critical temperature:
Beam type:

Section size:

Required moment resistance in fire situation:

Line load in fire situation:
Shear connection:
Degree of utilization:
Critical temperature:
Beam type:

Section size:

Required moment resistance in fire situation:

Line load in fire situation:
Shear connection:
Degree of utilization:
Critical temperature:
Beam type:

Section size:

Loading Fire ysi Detailed report

Solid beam Composite Edge beam
IPE 400

379.4 kNm

37.47 kN/m

51 %

0.58

613 °C

Solid beam Composite Internal beam
IPE 750x137

6528.51 kNm

34.92 kN/m

71 %

0.24

718 °C

Solid beam Composite Internal beam
IFE 400

379.4 kNm

37.47 kN/m

51 % This does not satisfy the minimum limit specified by EN1994-1-1

0.52

822 °C

Solid beam MNon composite Edge beam
IPE 600




 Results & Output

W Slab top ™ Slab bottorn M Unprotected beam B Mesh & Fire

Floor zone B |

Floor zone E

13 - "

-
-
-

Construction

details

Bending capacity (kN/m2)
T
BEEaENEBEE8E8E g
Maximum allowable deflection (mm)

Time {min)
B Slab capadty M Unprotected beam capacity ™ Total capadty  © Factoredload  © Maximum allowable deflection




Floor zone B

Floor zone E

Construction

details

9 x 12 m floor design zone
with cellular beams
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Floor zone B

Floor zone E

Construction

details

Options  Languag

BEE -5

Sections and steel grade

Beam type: Coldarbean |
Families: [European sections ]
Steel grade: ﬂ

Unprotected
["] symmetrical cross-section
Upper member: IPE 300 ]

Lower member: IPE 300 ﬂ
Cell dizmeter:

Side A i beam

Available sections

IPE (European I Beams)
["] HE (European Wide Flange Beams)
[ HL {European Wide Flange Beams)
[7] HD (European Wide Flange Columns)

Degree of shear

connection: %
Depth of upper member: mm
Depth of lower member: mm

mm

Sections and steel grade

Beam type: Fodbean [N
Families: [European sections ]
Steel grade: u
Side A

Beam location: u
Secton sie: P

Side B peril beam

Available sections

IPE (European I Beams)
["] HE (European Wide Flange Beams)
[ HL (European Wide Flange Beams)
["] HD (European Wide Flange Columns)

Constructon types  [Compeste [

Degree of shear
connection: %

Sections and steel grade

Beam type: Solid beam ﬂ

Available sections
IPE (European I Beams)

Side D
IPE 750x137

Unprotected
IPE 300+IPE 300

Side B
IPE 750x137




 Results & Output: uc = 1.26 after 25 minutes
9. Default mesh direction
Longitudinal mesh area: 257 mm2fm Bar =ize: 7 mm
Transverse mesh area: 257 mmz/m Ear =size: 7 mm
Floor zone B Factored load in fire: 5.98 kN/m?2
* Tabular rezults
rime Beamesh 28| S | B |slowabie | Ssb Enhancer| Sp | Total |y
Floor zone E deflection
mins| °C °C | °C °C kM2 mm kM2 kM/mz2 | kM/m=
0 20 56| 30 508 13.52 509 0.79 4.95 3.93 17.45 0.54
5 147 74| 38 416( 13.52 455 0.79 4.52 3.59 17.11 0.35
Construction 10 354 g0| 49 a04| 11.31 495 0.79 4.83 3.85 15.16 0.39 |
15 5352| 110| &0 585 4.10 534 0.79 5.15 4.05 3.19 0.73
details 20| s&91| 117| s9| 650| 0.48 | S84 0.79| 538 | 4.27 | 4.75 | 1.26
25 JAL| 124 76 702 0.33 588 0.79 5.57 4.42 4.75 -
30 817| 157 &7 743 0.28 604 0.79 5.70 4.52 4.80 1.25
35 g48| 182( =0 77T 0.24 620 0.79 5.83 4.63 4.87 1.23
40 a72) 203| 101 306 0.21 630 0.79 3.9 4.65 4.30 1.22
45 392 227 118 331 0.13 634 0.79 5.94 4.72 4.90 1.22
50 909 251 128 353 0.17 641 0.79 5.99 4.75 4.92 1.22
a5 925 27V3| 143 872 0.16 043 0.79 6.01 4.77 4.93 1.21
&0 938 294( 165 390 0.15 541 0.79 5.99 4.73 4.90 1.22
Maximum unity factor: 1.26  Floor slab fails




Floor zone B

Floor zone E

Construction

details

Bending capacity (kMN/m2)

13

12

\

—

B Slab capacty M Unprotected beam capacty ™ Total capacity © Factoredload  © Maximum allowable deflection

0 3 10 13 20

25 3 15

Time (min)

4

45

0

55

S EEBEBEBEHL BB
Maximum allowable deflection {(mm




Floor zone B

Floor zone E

Construction

details

Option 1: axis distance from 30 to 40 mm (temperature just
below 400 ° C, so ca. 100% sterngth)

uc of 1.,26 after 25 minutes
improved to
uc of 1.19 after 25 minutes

Span 1=9m

Span 2=12m

7 I——

L =t

£
7
Transverse mesh J LLungimdinaI mesh

¢4D i

I N

130 mm

Internal beam

Span 1
- pal

O




e Option 2: heavier mesh from ST 25C (257 mm?/m) to ST 40C
385 mm?/m): complies with uc = 0.88
Fl B Longitudinal mesh area: 385 mm2m Bar =ize: 7 mm
oor zone Transverse mesh area: 385 mmam Bar =ize: 7 mm
Factored load in fire: 5.98 kN/m=2
* Tabular rezultz
Maximurm .
. Slab| Slab | Beam Slab |Enhance-| Slab Total | Unity
Floor zone E SE EE e top | bottom | capacity ggﬁ:;?;ﬁ vield ment |capacity |capacity |factor
mins| °C °C | °C °C kM= mm kM= kMN/m=2 | kMN/m=
0 20 76 30 508| 13.52 509 1.56 3.72 5.82 19.34 0.31
. 5 147 101 39 416( 13.52 455 1.56 3.42 5.36 18.87 0.32
Construction 10 304 121 49 5041 11.31 496 1.56 3.65 3.71 17.02 0.35
details 15| 552| 148| e0| 585  4.10 534 1.56| 3.86 6.03 | 10.14 | 0.59
20 691 169 69 650 0.48 Sod 1.56 4.02 5.28 68.76 -
25 Fil| 187 76 Foz2 0.33 588 1.56 4,15 6.49 6.82 0.38
30 817 220 a7 743 0.28 o04 1.56 4,24 6.63 .90 0.87
35 848 250 S0 777 0.24 620 1.56 4,33 6.76 7.00 0.85
40 872 276| 101 806 0.21 630 1.56 4,38 6.85 7.06 0.85
45 892 302] 118 831 0.18 o34 1.56 4.41 5.89 7.07 0.85
a0 909 328| 128 853 0.17 641 1.54 4,55 7.00 717 0.83
55 Q25| 352| 143 872 0.16 643 1.52 4.66 7.08 7.24 0.83
&0 938 375| 165 890 0.15 o4l 1.50 4,74 7.12 7.27 D.82
Maximum unity factor:  0.88  Floor slab adequate




Floor zone B

Floor zone E

Construction

details

* Beam checks

The degree of shear connection of internal beam(s) does not satisfy the minimum limit specified by EN1994-1-1

* Perimeter beam check

Side A

Beam type:
Section size:

Required moment resistance in fire situation:

Line load in fire situation:
Shear connection:
Degree of utilization:
Critical temperature:
Beam type:

Section size:

Required moment resistance in fire situation:

Line load in fire situation:
Shear connection:
Degree of utilization:
Critical temperature:
Beam type:

Section size:

Required moment resistance in fire situation:

Line load in fire situation:
Shear connection:
Degree of utilization:
Critical temperature:
Beam type:

Section size:

Required moment resistance in fire situation:

Loading | Fire Detailed report

Solid beam Internal beam
IPE 400

434.51 kNm

42,91 kN/m

51 % This does not =satisfy the minimum limit specified by EN1954-1-1

0.59

95 °C
Solid beam
IPE 750%x137
618.53 kNm
34.36 kN/m
71 %

0.24

J22°C
Solid beam
IFE 400
434.51 kNm
42,91 kN/m
51 % This does not satisfy the minimum limit specified by EN1994-1-1
0.59

o895 °C
Solid beam
IPE 750%x137
618.53 kNm

Composite

Internal beam

Composite

Internal beam

Composite

Composite Internal beam




Floor zone B

Floor zone E

Construction

details
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Maximum allowable deflection (mm)

N

0 3 10 15 20 25 30 35 47 45 0 35 L]

Time (min)
B Slab capacty M Unprotected beam capacity ™ Total capacity ™ Factoredload @ Maximum allowable deflection



Floor zone B

Floor zone E

Construction

details
Crade 500 Bar of | Ribbed 50d |40d |47d |[38d |44d |[35d
6 mm wires Ribbed 300 |[250 [300 [250 |275 250
7 mm wires Ribbed 350 [300 [350 |[275 |325 |250
8 mm wires Ribbed 400 |[325 [400 |[325 |350 |300
10 mmwires | Ribbed 500 |400 |475 |400 |50 350




Mesh reinforcement Restraint strats at
600 mm c/c approx.
P VA

| - - -

Edge details of the
composite slab

Minimum 114 mm

(for 19 mm studs)
75mm

Additional U-bars required to
resist longitudinal splitting
Maximum 600 mm
cantilever (or 1/4 of
adjacent span, if less)

e—

a) Typical end cantilever

Floor zone B
(decking ribs transverse to beam)
Additional U-bars required to

resist longitudinal splitting

Floor zone E
U-bars required to prevent
longitudinal splitting
i Restraint straps at
Fixing to top
i 600 mm c/c approx.
| ‘ qfv:adge trim \ » ]
e . ; “ ) ,4"./*’v : "',q B e q.A- s 7%
o a. 3 o o 1 L R : v,'A." 3 |‘- '1
Eestraint straps at
Stub cantilever
Steel deck cut on site
to suit edge detail

600 mm c/c approx.
specified by

Max. 200 mm
<> structural designer
> 200 mm
(—)‘
—

c) Side cantilever with stub bracket
(decking ribs parallel to beam)

Construction

details

—

b) Typical edge detail
(decking ribs parallel to beam)




Beam-beam connection

Floor zone B I * i/ STISC— |
130 Cofraplus 60 <
I 60 / \<T  decking
' J | 50
i [CX I N
Floor zone E < gmm +} o o280 x150
Weld 3 X70 Y x 8thic
- + K+
I T S M
g1 90
Construction ‘
details
|




Floor zone B

Floor zone E

Construction

details

Beam-column connection

Cofraplus 60 30

decki
L ecking “ST 15C L

Cofraplus 60
decking

ST 15C

130 I? Y

A

8
<
/\/

6mm —
fillet
weld

5x70

430 x 200 x 10 thick —j
end plate

140

emm—
fillet
weld

+++¢,+

7777777777777 777777777

90




Floor zone B

Floor zone E

Construction

details

- , 4 @

7‘+ 1
Bolt cleats/
do not require .
orotection Protection to

underside of
floor slab



Floor zone B

Floor zone E

Construction

details

Demonstration: C:\Users\Gebruiker\Desktop\MACS+ vbeta 2.06.11.Ink




