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Abstract - Composite beam is a system made of steel and
concrete elements, a combination which takes adgenof
each material, structural steel sections, concsktbs and
shear connectors, in structural terms as well as iThe pedagogical program was created according tbITAB

THE PROGRAM

constructive terms.This work presents the design and (Technical Standards Brazilian Association) NBR @86 to

constructive aspects of composite beams summaiizexd
computational system made in Visual Basic langudde
objective is to show pedagogical purposes of themleand

calculate composite beams simply supported. Tha dat
shown below and the screens are in Portuguese.
The initial screen is shown in picture 1.

practical learning of the calculations of steel ammhcrete
composite beams, simply supported, according tonate-
strength-limit state, supported, unsupported, vidtial or
full interaction, and subjected to uniformly dibtited load,
and presenting comments and quotations from the ABN [
(Technical Standards Brazilian Association) NBR @86. -
This work provides knowledge about this subject to
undergraduate and graduate students, as well darg to
any professional in need of this information. Tudtware
interface is in Portuguese.

Index Terms - composite beams, pedagogical computationa
environment.

INTRODUCTION

Composite beams have long been recognized as tls¢ me
economical elements for floor systems built of aaete
slab and supporting steel sections. It is a peniset of the
principal virtues of component materials: the tenstrength

of steel and the compressive strength of concrete.

Their ease of construction, superior strength difithess-to-
weight ratios, and favorable fireproofing charastes
make them the preferred system components in apiolics
where the floor is required to carry primarily gitsgMoads.

The program was devised to facilitate the learrdng with
educational objectives, describes in a practical simple
way, explaining all the steps to follow a complesdculation
and analyses the composite beams in pedagogical
computational environment that provides structaraineers
with a unique guide towards an early adoption o th
innovative technology that will enable them to fsmtheir
clients with better more economical structures.

PICTURE 1
INITIAL SCREEN OF THEPROGRAM

The program allows choosing or inputting data:

The profile in the wide-flange sections table otreenvith
dimensions manually — picture 2.

The kind of slab, steel deck or normal concretd sla
picture 3 and picture 4.

The beam spacing — picture 5.

The length of beam — picture 5.

Various others parameters of building, like supgdror
unsupported building — picture 5.

The interaction, full or partial (in that case thegree of
interaction), — picture 6 and picture 7.

The direction the slab if is parallel to ribs ofihed deck
or perpendicular to the ribs — picture 5.

The kind of shear connectors, stud bolt or profile-
picture 6 and picture 7.

And gives complete calculation and analyses thepomite
beams in reports:
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* A detailed report is calculated by the program simaiws,
in the screen 9, the items 1 to 8 described below
1- Materials properties
1.1- Steel beams
1.2- Connectors
1.3- Concrete slab
2- Geometric Properties
2.1- Steel profile of composite beam
2.2- Connectors stud bolt or profile U
2.3- Steel deck slab
3- Loadings
3.1- Effective width definition
3.2- Loadings before the concrete has cured
3.3- Loadings after the concrete has cured
3.4- Over weight loads
3.5- Loadings composition
4- Design steel beam alone
4.1- Local slenderness of flange
4.2- Local slenderness of table
4.3- Local slenderness torsion parameters
4.4- Moment bending
5- Composite beam calculation
5.1- Effective width calculation
5.2- Profile class definition
5.3- Neutral axis verifying
5.4- Interactions beam considerations
5.5-Transformed section calculation
5.6- Supported beam considerations
6- Deflection verify
7- Shear strength in the profile flange
8- Shear connectors
8.1- Connectors number calculation
8.2- Connectors building dispositions
* A resume report is calculated by the program amdvsh
in the screen 10, the items 1 to 5 described below:
1- Design steel beam alone
1.1- Local slenderness of flange
1.2- Local slenderness of table
1.3- Local slenderness torsion parameters
1.4- Moment bending
2- Composite beam calculation
2.1- Effective width calculation
2.2- Profile class definition
2.3- Neutral axis verifying
2.4- Interactions beam considerations
2.5-Transformed section calculation
2.6- Supported beam considerations
3- Deflection verify
4- Shear strength in the profile flange
5- Shear connectors
5.1- Connectors number calculation
5.2- Connectors building dispositions
e Screens with theory resume about composite beams.

The pictures 2 to 12 show the program screens rieeagent
these stages.
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PICTURE 2
PROFILE IN THE WIDE-FLANGE DEFINITION SCREEN
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PICTURE 3
SLAB PARAMETERS DEFINITIONS NORMAL CONCRETE SCREEN
I Curso de Viga Mista [NEX]
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PICTURE 4
STEEL DECK SLAB PARAMETERS DEFINITIONS SCREEN
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& Nervuras longiudingis
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1- Propriedades dos materiais

1.1- Vigas de ago

0 ago utilizado € ASTM-36, e suas propriedades s&o:
E = 20.500 ki/cm? = 205.000 MPa

£y = 25 kN/cm? = 250 MPa

fu = 40 KN/cm? = 400 MPa

1.2- Conectores

0 aco utilizado € ASTM-36, e suas propriedades s&o:
E = 20.500 ki/cm? = 205.000 MPa

fy = 25 kN/cm? = 250 MPa

fu = 40 KkN/cm? = 400 MPa

1.3- Laje de concreto

fox = 2,5 kN/cm? = 25 MPa
Y = 24,00 kn/m?

Ee = 42 % yelS ok £alf2
Ec = 42 * 24,0015 * 251/2
[Ec = 2.469,09 kN/m? = 24.690,86 MPa

2- Propriedades geométricas

PICTURE 5
INPUT SCREEN BUILDING DEFINITION, BEAM SPACING, BEM

LENGTH, SUPPORTED OR UNSUPPORTED, FULL OR PARTIAL

INTERACTION

PICTURE 8
DETAILED REPORT SCREEN

[ curso de Viga Mista

N)x]

[iZ Curso de Viga Mista

el

I ST

T | Feowm | Fem

For Y e A R Toorm L )

@ Peiil I =
© StudBok ——
& Interago complet

" InteagBoparcial '

PICTURE 6
PROFILE U - SHEAR CONNECTORS DEFINITIONS SCREEN

[RESUMO DO DIMENSIONAMENTO ol
4- Dimensionamento como viga de ago isolada

Como a laje no & escorada, entéo & necessério também dimensiona-la como viga de aco isolada

4.1- Flambagem local da alma (FLA)

A = 96,20

% = 100,22

A= = 160,36

M = 25.500,00 kN*cm
M = 22.600,00 kN*cm

Muza = 25.500,00 kN*cm

4.2- Flambagem local da mesa (FLM)

A - 14,21
% — 10,88
A — 24,16

Mp = 25.500 kN*om
b = 12.204 kN*om

Murrx = 22.166,69 kN*cm

4.3- Flambagem lateral por torgao (FLT) v

PICTURE 9
RESUME REPORT SCREEN
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PICTURE 7
STUD BOLT - SHEAR CONNECTORS DEFINITIONS SCREEN
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PICTURE 10
THEORY RESUME ABOUT COMPOSITE BEAMS SCREEN 1/3
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Vigas Mistas - Quanto ao escoramento
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PICTURE 11
THEORY RESUME ABOUT COMPOSITE BEAMS SCREEN 2/3

Quanto a classe

h E
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PICTURE 12
THEORY RESUME ABOUT COMPOSITE BEAMS SCREEN 3/3

CONCLUSIONS

The program was devised to facilitate the learrdng with
educational objectives, describes in a practical aimple
way, explaining all the steps to follow a completdculation

and analyses the composite beams in pedagogical
computational environment that provides structeraineers
with a unique guide towards an early adoption o th
innovative technology that will enable them to fsimtheir
clients with better more economical structures.
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