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Advantages for the
building contractor

client and the

high degree of industrial

prefabrication
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Independence from exposure

Low area requirement for
construction equipment and
erection

Low construction time and

reduction of building costs &

High bearing capacity of
beams and columns
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Simple solutions for
strengthening in case of

later requirements for the
use of the building

high flexibility for the
user due to longer span
length of beams and
small dimension of
members

high fire resistance

high dimensional
accuracy for finish
and service work
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Composite slabs and
composite slim floor
systems
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Steel sheeting can be assembled by hand.

Steel sheeting can be used as work platform.

Steel sheeting acts as formwork for casting of
concrete.

Steel sheeting acts together with concrete as a
composite member in the final stage.

Sheeting can be used to prevent lateral
torsional buckling of the composite beam
during erection.

Steel sheeting allows simple solutions for
fixing of service equipment

High fire resistance




Composite slabs

In-situ
concrete

Headed studs for end
anchorage of the slab
and shear connection
for the composite

beams welded mesh for

transverse load
distribution and
fire resistance
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Composite slabs consist of thin profiled steel
sheeting with zinc coating. For casting the
sheeting is acting as formwork and after
hardening of concrete the sheeting and the
concrete act together as a composite
member.

open profile |z
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Composite slabs
Longitudinal shear resistance

mechanical interlock provided by
deformations in the profile (indentations or

embossments) ;

frictional interlock for profiles shaped
in a re-entrant form

end anchorage provided by welded |
studs or by deformation of the ribs
at the end of the sheeting or by
another type of local connection
between the concrete and the steel
sheet
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Composite action due to mechanical Assistant Professor
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mechanical frictional
interlock interlock Indentations or

embossments cause
friction in the interface
between steel and
concrete in addition to the
mechanical interlock.

Friction due to vertical
deformation of the top flange of
the sheeting
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=~ | Friction due to lateral strain of the
sheeting (effect of Poisson's ratio)




“'G“ch“ .
4

. (o . : Cenk Ustiindag, Ph.D.
Pa - Temperature distribution in Assistant Professor
-BEn(nh 3 . , . Department of Architecture
MR composite slabs in case of fire

Istanbul Technical University

.

//
/

/
/
p
v
v

/.

> :
40 60 80 100 120 140 [min]




Cenk Ustiindag, Ph.D.
Assistant Professor

Composite slim floor systems Department of Architecture

Istanbul Technical University

H small depth of the cross-section

B high bending resistance
B high fire resistance

B no danger of punching shear

B no formwork

B high degree of industrial " 6
prefabrication
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in-situ concrete

in-situ concrete in combination with
partially prefabricated concrete
elements

in-situ concrete in
combination with profiled
steel sheeting
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composite beam with solid slab partially concrete encased beams

composite beam with composite slab

structural steel sections are rolled or welded
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s | ongitudinal reinforcement for normal
\ temperature situations and for increasing
ST fire resistance

Temperature distribution in case of fire

Advantages:
high flexural stiffness

high fire resistance (classes R30 —
R120)

longitudinal reinforcement can be
used instead of additional flange
plates or altering flange thickness
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parnally prefabrlcated slabs

Prefabricated slabs
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Load transfer by
P, — weld collar
= : Pz — bending of the shank
'{ P, - inclination of the stud

weld collar Py - friction
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thermical analysis

gas temperature 6

temperature of the structure
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mechanical analysis
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hollow sections with
additional inner
profiles

partially concrete
encased sections
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advantages:
high bearing resistance

high fire resistance

economical solution with regard to
material costs

disadvantages:

" high costs for formwork

B difficult solutions for connections
—_ j-r ;“'I* with beams
;] o e o fad usts

difficulties in case of later
strengthening of the column

in special case edge protection is
necessary




Cenk Ustiindag, Ph.D.
Assistant Professor
Department of Architecture
Istanbul Technical University

advantages:

high bearing resistance, especially in case
of welded steel sections

no formwork

simple solution for joints and load
introduction

easy solution for later strengthening and
additional later joints

- no edge protection
disadvantages:

" lower fire resistance in comparison with
concrete encased sections.
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reinforcing pocket 1

casting pocket 1

turning the steel profile

reinforcing pocket 2

casting pocket 2
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advantages:

® high resistance and slender columns
® advantages in case of biaxial bending

" no edge protection

disadvantages :
high material costs for profiles
difficult casting

additional reinforcement is needed for fire
resistance
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hole for vent

/

pumping in incIinec{position

Casting from
the top

Pumping in
vertical
direction
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Concrete filled hollow sections with Assistant Professor
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advantages:

" extreme high bearing resistance in
combination with slender columns

constant cross section for all stories is
possible in high rise buildings

high fire resistance and no additional
reinforcement

no edge protection

disadvantages:
" high material costs
= difficult casting
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Connections for
composite structures
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My peam -Plastic
bending resistance of
the beam

contact plate

rotation ¢ simple connection
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beam to beam connection
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Load introduction with
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Examples of
composite buildings
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Composite columns
with inner core
profiles
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Full strength and rigid
frame joint
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Connection of the

trusses with the
composite columns
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