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Predesign charts Angelina ArcelorMittal

The Angelina section is obtained from cutting and re-welding of a
common hot-rolled profile.

The length of the beam is usually set by the overall architectural layout
of the project, whereas the other geometrical parameters which define
uniquely the shape of the opening, are governed by functional
requirements and are verified by the designer.

The aim of the predesign charts is to allow the designer to get a quick
and easy answer concerning the possible Angelina sections to use in his

project.
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Geometrical parameters

o
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Where
ao  height of the opening
£ length of the sinusoid
L, total length of the opening
W length of the intermediate web post
Wena  length of the end web post
h, remaining web height
H;  total beam height
L+ total beam length
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Opening configuration used in the charts ArcelorMittal
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Height of the opening an:

Length of the sinusoid IS;

Hole shape ratio Lol_aO;

Web post width w:
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taken from Cellular Beams Abacs in order to have a direct
comparison;

taken between 1 and 1.5 times ag in order to optimise the
resistance (exception for HD profiles in Cofradal configuration);

results between 2 and 3 (exception for HD profiles in Cofradal
configuration where it results about 3.9);

taken 200 mm for small profiles and 250 for larger sections.
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Use of t

ne predesign charts
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|dentify the maximum span
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Design load ArcelorMittal

The design load, q,, required in the project has to be compared with the ultimate
load g, given in the charts. This ultimate load takes into account all criteria required for
Ultimate Limit States (ULS) and deflection at Serviceability Limit States (SLS). As a
consequence, the design load could be directly compared to the ultimate load.

}

The design load, q,,, expressed in KN/m in the charts, should be calculated using
following ULS load combination:

Qaim IN KN/m

Jaim = (1,35G + 1,5Q) B
B = beam spacing [m],

G = permanent load per square meter [kN/m?],
Q = variable load per square meter [kN/m?].
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Design charts available

Non-composite beams:

- IPE 300 ... 750x147 in S355

B
“HEA 300 ... 900 in S355 and HISTAR460 e N\ | e
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Design charts available _
ArcelorMittal

Composite beams with steel decking:

- IPE 270 ... 600 in S355

Taal lced canying capedity [KNIq
N [N » a
o <] [}

- HEA 300 ... 600 in S355 and HISTAR460

- HEB 300 ... 600 in S355 and HISTAR460 B I

160.00
—e— HEB 300 S355 (a=315, b=315, m=200, H=457,5)
150.00 4 — -

- HD 260 ... 400 in S355 and HISTAR460 S . L t B T e e e

130.00 A —a—HEB 340 S355 (a=355, b=355, m=200, H=517,5)

120.00 4 ‘ HEB 360 S355 (a=380, b=380, m=250, H=550)

110.00 A

= —e—HEB 400 S355 (a=420, b=420, m=250, H=610)

E 100.00 A

-g 90.00 4 _ 4 — — ——
80.00 4 —_— _ Y - —

570.00-— <

E

S e S
B R S8
Y O EE s S S B S BT S
10.00-7r7j>7ﬁ7‘

0.00

Esch-sur-Alzette - 27 May 2009 Design Charts Angelina 7




N

Design charts available _
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HD S355 Cofradal
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the Predesign Charts
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Initial Assumptions — Non composite Angelina . E '
ArcelorMittal

The initial assumptions are taken from the charts provided by CTICM for the Cellular
Beams (Brochure ACB), in order to have a direct reference to well-known solutions.

Non-composite beams:

- Deflection limit of L / 250 applied only on the VARIABLE LOADS
(it is assumed that the deflection due to dead loads can be compensated by the precambering)

- The openings proportions are fixed such that ay=I

- The web post length w is set to 200 mm.
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Initial Assumptions — Composite Angelina

3000 mm

& »
< »

180 mm
«—>
% 60 mm
60 mm

Steel decking

——

Composite beams with trapezoidal steel decking:

- Composite slab of 120 mm (with shallow trapezoidal decking, max. rib height 60 mm; min.
concrete class C25/30) with self weight of 2 kN/mq

- Permanent loading of 0.75 kN/mq
- Beam distance of 3 meters
- Full shear connection

- Deflection limit of L / 350 applied only on the VARIABLE LOADS
(it is assumed that the deflection due to dead loads can be compensated by the precambering)

Esch-sur-Alzette - 27 May 2009 Design Charts Angelina 11




N

Initial Assumptions — Composite Angelina ArcelorMittal

1000 mm

600 mm

Composite beams with Cofradal 200:

- Composite slab Cofradal 200 (min. concrete class C25/30) with self weight of 2 kN/mq
- Permanent loading of 0.75 kN/mq

- Beam distance of 6 meters

- Full shear connection

- Deflection limit of L / 350 only on the VARIABLE LOADS
(it is assumed that the deflection due to dead loads can be compensated by the precambering)
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Possibility of other Openings configuration . E '
ArcelorMittal

The charts were realised only with a normal opening configuration. Nevertheless other
openings configuration are possible; it should be however noticed that in general bigger
openings lead to a decrease of the beam resistance.

Example: IPE 400

Configuration chosen for the charts Configuration with bigger openings

Opening height a = 420 mm Opening height a = 540 mm
Sinusoid length b = 420 mm Sinusoid length b = 920 mm
Shaperatio L/a =2.48 Shape ratio L /a =3.87
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Possibility of other Openings configuration

IPE 400 non-composite
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N
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Possibility of other Openings configuration . E '

HEB 400
composite
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Current design procedure of an Angelina beam ArcelorMittal

Design of a cellular beam with the software ACB, checking ultimate and
serviceability limit design criteria.

« Transformation » of the cellular beam in the Angelina beam, taking the same
opening height.
Ia

Check of the first sinusoidal opening with the Excel worksheet DesignAngelina.xis.
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Future design procedure of an Angelina beam

A complete Angelina design software, equivalent to the one existing for
cellular beams, is under preparation by CTICM.

It will be available internally in summer 2009.
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