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The article presents the results of experimental studies on the treatment metal surface chemical treatment; industrial
with Praestol flocculants of actual sludges of industrial wastewater gen- wastewater; sludges; flocculants; thickening
erated during the chemical treatment of a metal surface. The technologi- Date of receipt in edition: 15.05.19
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been established: the optimal dose of flocculant Praestol 2500 for the
treatment of industrial wastewater sludges is 0.1 g/kg; the specific pro-
ductivity of gravitational thickeners on the dry matter of the sludge is
20-30 kg/(h -m?).
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This study is a general review of composite floor system, the element of a composite beam,steet deck,shear studs,-
composite beam, some advantages in the use of composite floor with steel failue mode of composite beam.

sheet in construction industry, the type of deck for composite floor, the Vicropus cratbu:

main mode of failure of composite beam and review of some research works Jlata DHOCTymIeHMs B  pefaKIMIo:
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hear connector, the slab with steel decking can be placed perpendicular or

parallel.

The mode of failure of composite beam in this paper where devided in 3 main mode of failure (1), flexure failure (2), shear
failure (3), logitudianl failure and will be explained in detail in this paper. Some overview of researches was done on the
composite beam analysing the behaviour of the composite floor, the influence of the shear studs span,the used of the pair
studs compared to the use of single stud. Another review was conducted on the comparisom of the normal concrete slab
and the composite floor made of steel beam ,steel deck but the shear connectors were not placed.The overview from pre-
vious researches show that the composite floor system analysis takes more emphasis on the behaviour of composite action
between steel and concrete. The choice of the steel sheet, the span of shear connector, the choice to use a pair or single shear
connector and the orientation of the steel sheet on beam need to be understood by the engineers for a safe design of com-

posite structures (composite beam with steel deck).
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Nowadays the construction industry is growing up using different type of composite material and composite
structures system. The composite structure systems are now used in many projects due to their advantages such as
height capacity of load carrying, effective strength, cost reduction comparing to the non-composite structure, possi-
bility of long spanning.

From the above quality of the composite system, many study was conducted to analyse and study the behaviour
of composite structure system. A composite system consists of two structural members connect to each other to act as
one member and will deflect as one unit. One of the composite structure system is a composite floor.

A composite floor system also known as a composite beam is made of steel beam, steel sheeting with in situ rein-
forced concrete, and shear connectors which will have a very important role is making the concrete and steel sheet act

as composition floor system.

Introduction to composite floor

Composite member are structural members made from two or more materials. In construction area the most used
material to form composite structure are steel and concrete in the past years. Composite floor is a floor made of steel
beam, shear studs and concrete, in some case the use of steel sheeting (steel decking).

The composite floor is also called composite beam. In the composite behaviour the strength is provided by the

steel and rigidity by concrete.

Composite beam behaviour

In composite beam, the concrete takes all the compression force and steel sheet take all the tension force.; The
shear connectors play important role by making a bond between steel and concrete. The figure 1 show the composite
beam element on site construction made of 5 main elements:

(1) Steel beam supporting the floor

(2) Composite steel deck (steel deck)

(3) Shear connectors

(4) welding wire mesh

(5) Concrete which will be filled on top

Welded
Wire Fabric

Shear
J/ Connectors

Fig. 1. Composite beam element

Composite
Steel Deck

Example of composite floor

Figure 2, It is a multi-story building with composite floor which illustrate the structure member from foundation,
columns, primary beams, secondary beams, slab span between secondary beam orientated perpendicular to the sec-
ondary beam.

The composite floor can span 10 ft to 15 ft, which make the composite beam with steel deck more interesting and

when a composite beam is in shored construction it can reach 30 ft. [1]
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Slab span between
secondary beams

Fig. 2. Multi story building with composite floor system

Advantages of composite floor with steel sheet Using the concrete and steel have many advantages:

Speed up the construction period.

The composite floor with steel sheet will reduce the self-weight of the building as the concrete used will reduce com-
pared to the one of concrete only, this will influence the dimension of foundation size and the cost of the building.
The profile sheet will serve as formwork and will reduce the cost of the project in overall cost.

The composite floor has a good the flexibility to have long span

As the steel sheeting are manufactured and brought to site ready to be used, it makes a good quality in construction
and accuracy.[2]

The use of steel decking will not delay the construction period caused by the weather condition as, the steel decking
aca be erected in a very bad weather, and it can also be used in roofing.

The steel deck have been used for more than 60 years and have proven to have a good durability and strength for a

good composite floor system.[3]

The shear stud for in composite floor

In composite beam we need the shear stud called again shear connectors, are very important as they transfer force be-

tween steel section and concrete slab.

Shear connectors are placed on steel beam by welding passing through the steel deck, will allow the concrete slab to

perform as a top flange to the steel composite beam, while the concrete get its strength and make a strong section to carry the

load which will be subjected to the designed composite floor sys- tem.[4]
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The number of shear stud will determine if the composite beam will act as full composite or partially composite. [5]

Figure 3: show the studs connections

Fig. 2. Example of shear studs used in composite floor
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Type of deck for composite beam

There are three different type of slab construction in composite beam

1.  Slab with non-steel decking but shear connectors are present.

2. Slab with steel decking oriented parallel to the steel beam, shear connectors are present

3. Slab with steel decking align perpendicular to the steel beam, shear connectors are present.

The steel decking with rib placed perpendicular to the steel beam is the most used in composite beam/

Figure 4: shows different type of deck for composite beam
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Rieh 'I: :t fib height

Parallel Deck:

Slabll

BUILDING

I rib height
L—L— rib width

(average)

Fig. 4. Type of desk for composite floor

Failure mode of composite floor

There are three different types of failure of composite beam;

Flexure failure: this failure occurs when the slab is taken to the ultimate by bending and resulting the crashing of
the concrete and loss of the most of moment capacity. This failure can be considered as the best as it permits the cross
section to gain all its resistance, and the failure will appear after a big deflection and cracking.

Shear failure (or stud breakdown): The shear failure of the composite beam occurs when the shear connection
was inadequate. When this failure occurs the slab separate and slip appear, this result in reduction of moment capacity
due to the composite action which is no longer present. After the shear connector broken, beam, the steel sheeting and
concrete separate, and failure is visible and dangerous, they are no longer acting as composite beam. [6]

Longitudinal failure: is failure occurs when there is no convenient connection between the steel decking and the
concrete placed on top of it. This failure mode depends on the degree of connection between the steel and concrete
when the slab is subjected to vertical load. Longitudinal failure mode is characterised by the development of an ap-
proximate diagonal crack under or near the concentrated loads, followed by an obvious visible end slip between the
steel and concrete.

Figure 5 (a),5(b) [4] and 5(c) [7] show different types of composite beam failure .

Fig. 5 (a) Flexire failure Fig. 5 (b) shear failure of stud  Fig. 5 (c) Longitudial failure
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Some research on composite floor

Namdeo et el.., conducted to study the behaviour and the carrying capacity of composite concrete slab with profile
sheet with realist geometries and material characteristics. The result show that the behaviour and stability of composite slab
depends most on the span of shear, the deflection increase with the increment of the shear distance from one to another. [8]

Jawed Quresh et el (2011), make an experimental study and FE analysis on the behaviour of composite floor using a
pair of shear stud and single stud, the results show that the use of pair stud in favourable place increase the strength more
than the single stud. [9]

R. Amuthaselvakumar etel. (2016), An experimental investigation was conducting to seethe behaviour of composite
slab with steel decking without shear connector and a normal conventional slab. The results on this experimental show that
the strength in carrying capacity of the composite steel concrete slab without shear connector is the same as the convectional
concrete slab, the stiffness of the composite steel concrete slab without shear connector and the conventional slab found to
be almost the same. The material used in composite steel concrete without shear connector is 30 % less than the one needed

for conventional slab. [10]

Conclusion

The composite floor system is growing in construction industry, structural engineers need to be familiar with the design
and get a good understanding of it. The conclusion of the overview from previous researches show that:

The composite floor system is mainly governed by the interface between steel and concrete.

The choice of the steel sheet need to be selected from the design manufactured and the selection of it will be according
to the project and specification.

The shear connector span plays an important role on the strength of the composite action, the more shear span is the
less the strength capacity.

The composite floor is more economic compare to the convention slab.
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OB30P CUCTEMbI KOMITO3UTHBIX ITEPEKPBITUN

lanumnuxosa B. B., Oxonbauxkosa I. 9., Hatete Cangpune, lllamcenbaun M.A., Ipumun ILE., Hypxonos P.X.
Poccuiicknii yauBepcuter apy:x6s1 Hapogos (PYITH), Mocksa, Poccus

JlemapTaMeHT CTPOUTENbCTBA

AHHOTaIMSA KmioueBbie cmoBa:

ITo MccnefoBaHme IpecTaBIAeT co60it 00T 0630p CUCTEMBI KOMIIO- KOMNO3UMHAA ~ 0ankd, — CMAnbHAs
3UTHBIX IIEPeKPBITUI, 9IEMEHTOB KOMIIO3UTHBIX 0aJIOK, HEKOTOPBIE TIpe- onanybka, cpe3Hvle WNUTLKU, PENUM
MMYIIeCTBA MCIIONb30BAaHMA KOMIO3UTHBIX IE€PeKPBITUI CO CTaTbHBIM PAa3pyuieHUs KOMNO3UMHOU 6anKu
JIICTOM B CTPOUTENBHOI IMPOMBIIIZIEHHOCTY, TUIIBI HACTUJIOB JIJI1 KOM- Date of receipt in edition: 11.04.19
HO3UTHOTO IEPeKPBITIA, OCHOBHBIE BUJbI PaspyIUeHNA KOMIO3UTHOI Date of acceptance for printing:
6ankn. O630p HEKOTOPBIX MCCIENOBATENBCKIX PAbOT, BBITIOTHEHHBIX 110 13.04.19

U3YYEHUIO PabOThI CHICTEeM KOMITO3UTHBIX IEPEKPBITHIL.

B nepexppITyy IUITa MOYXKET MMETh CTA/IbHYIO OIIaTyOKY ¢ COeNMHUTEIeM COBITA, @ IVINTA PYTOro THUIIA MOXKET ObITh
0eTOHHOII IUTUTOM C COeAMHNTE/IEM HAK/IOHA, IUIUTA CO CTAIbHBIM HACTIIOM MOXKeT OBITb PACIIONO)KeHa IepIIeH/IN-
KY/IIPHO WU Tapa/UleNbHO. Paspyliennsa coctaBHOI O6alky MOIyT OBITh 3 BUEOB: 1- paspyuleHue mpu usrube , 2-
paspylleHe Iy CABUTeE, 3- PaspyLIEHNs IPOJOIbHOI HeCyIell KOHCTPYKINY, BCe BUJBI PaspyLIEHNUs TOFPOOHO
PaccMOTpEHBI B 9TOM CTaThe.

B uccnenoBaHmsax, pacCMOTPEHHBIX B CTaThe, M3y4eHNue paboTbl KOMIIO3UTHBIX 6a/IOK HePeKPbITHA IIPOBOAUIOCH C
y4eToM C/Iefylomux (GaKkTOPOB: IOBEIEHNA KOMIIO3UTHOTO IIMTa HACTVJIA, B/VMAHNA IIPOJIeTa CPe3HbIX LINIIEK, Kpe-
IJIeHMe KOMITO3UTHOTO LIMTA HACTI/IA OMHOYHBIMY MM TApHBIMIM IIINMIbKaMI. BT IpoBesieH Apyroit 0630p cpas-
HeHMsZ OOBIYHOV O@TOHHOI IUINTBI ¥ KOMIIO3UTHOTO IIePeKPBITIA, M3TOTOBICHHOIO U3 CTA/IbHOM OajIKIi, CTaIbHON
omanyoku, Ho 6e3 puKcaTopoB CABUTA.

O630p MpOBENEHHbIX MCCTENOBAHNIT IIOKAa3bIBALT, YTO IIPYU aHa/IM3e CUCTEeMbl KOMIIO3UTHOTO HEPEeKPLITYA GO/IbIIOe
BHMMaHIe HeOOXOIUMO Y/Ie/IATD MOBEfIeHII0 COBMECTHOI pabOThI MY CTasIbio 1 6eToHOM. BB1GOp cTa/mbHOTO /Ti-
CTa, BUJ] COETVHNTEIA CABUTA, BBIOOP VICIIOTIb30BAHYISA ITAPHOTO VIV OBMHOYHOIO COEAVHUTEIA CABUIA Y OpPMEHTALN
CTaJIbHOTO JIMCTA Ha 6a/iKe TO/DKHBI OBIT TIOHATHBI MH>KeHepaM JL CO3TaHNs 6e30MacHOI KOHCTPYKIINY KOMIIO3UT-

HBIX IIepeKpBITII (KOMIO3UTHBIX Oa/IKa CO CTa/IbHON OIaITyOKOIT).
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