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D. DESIGN
COMPOSITE SLABS
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1. INTRODUCTION

The sizing of the composite slabs includes testing in the construction phase of the composite slab
and testing in the composite phase after the concrete has set.

In the construction phase, the steel plates act as a formwork for the fresh concrete and the
reinforcement of the slab. Sometimes it is necessary to use temporary shoring, which is taken into
account in the design as intermediate support. In this case the steel plate is designed to carry its
own weight, the weight of the fresh concrete and the temporary loads associated with the slab
construction process.

In SCADA Pro | choose to view the operator by level.

‘ BGO® - dubails1s2 - Scada Pro 18 328it - o X
Baowo Movtehomoinon Eppavion Epyadeia MAdkeg Doptia Avéluon Anoteheopata AooTaoio; Adynon ZuloTumot NpooBeta Bauotonoinan Style ~ @ =-0

CCE x & ¢ Ellgs ¥un v

Napauetpot Evpen mux i | e Exavaciouron Movisicroinon Avtietogtr Iventes g Eusumes | Efouyi ey e[ Bevios
mevpwv ImipEncT v
Ewcaywyi Tpononoinon Topiig

(L AALOBOX 27 X Enf XS ARRRAL [V AT QEI £V« %

AzSopéva Epyou a2 x
..
/ Toappéc
- (v Toka
{5 Koot
-9 Aokoi
-l Zrodou
- M
- A KopBou
=~ Méhn Sokeov
@] Mén orodwy
» Empaveiaxa 2D
O Empaveiaxa 3D
- Mhdkeg

[Anapéperpor .. T acsopiva k.| [ < >

Emiégre zuBeia yia napodniia e Topr WCS  22554,1826.1,3000 OPOOT. osnaP BHMA  KANABOE METOMH  ENTOE |

By selecting the Tab "Plates", field "Intersections", button "Insert" and selecting command "By X",
the position of the intersection on the plate.
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The cut cuts the plate into two openings. To open the Composite Slabs Editor, | select the
"Dimensioning" tab, "Slabs - Grids" field, "Flat Slabs" button and "Composite Slabs" command.
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Then | select the line of the intersection and with a right click the Editor of the composite plates
opens with the display of plate 2 openings P1 and P2.
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2. GENERAL PARAMETERS

In the first form, general parameters are entered such as
modifying the number of openings, overlap of the
ApBGC AvoiypdTay reinforcement and selecting that the type of steel plate

and the thickness of the concrete slab is common to each
Enmedhupn {mm) EI opening. The method of concreting is also specified to be
either Facial or Staged.

Fevikd  Tewpstpia  Onliopoi (mm)

Dha Ta avolypara
Thio ¥ahuBddpuiho
[+] 1810 naxoc

Eifioc Zkupodzmmnanc
DOTVPOTIER A
Frafiaokr
3 (m)
0,75 (kN/m?) o 3m
OO 0,75 (kN/m2)
ECIEIEOIIETmors (ym) .
Ge (kN/m2) Gyfki/m
- L, a L a L r 8
3 (m)
0,75(kN/m") 3 fm)
OO 075 (kNjm?) 0.75(kN/m?)
Syt S K COITTTLIETI LTI LI 6rs foym) C50s (V™)
V- L, a L a L r S
L
—3m ! 2 3
0,75 (k/m’) P [, E—
EEEEEEEE[EE’\":\\ZED] 0.75 (kN/m)
0,75 (kN/n¥') CCLLLLITIIITIIITIIID)
p(4/m) G. (kN/m?) OO
- \ - L r L r S

3(m

3(m)
0,75 (kN/m”)

OO LTI LTI LI I TTLLITITITTLT 0,75 (kN/m?)
O T T T T LT T T T Ge (kij‘) G (kty/m
BRI L L T L

- L, r L, - L -

3(m)
0,75 (kN/m”)

s PR E—

[Essssssssmsnnnn)
(kN/m?) OO O O O L O T GGy (RN/m?) 075 (k/m?
Gy (kN/m) 075 (kN/m?)

P ~ L A L r L a

Faceted concreting Gradual concreting

The rest of the form is used to enter information about the materials of the plate, such as the
concrete, the structural steel of the steel plate and the reinforcing steel.



SCADA Pro 25"

Structural Analysis & Design

CHAPTER D 'DESIGN OF COMPOSITE PANELS'

EFrupdAzpa ¥ahuBSopuiho
Noérnra | C20/25 e MoigTrra | 5355 w
Eifiko Bapog (Snpd) ye,d (N/m3) 23 Eificd Bapoc ym (kNjm3) | 78.30
Eidict Bapog (Mwnd) yo,w (kM/m3) 26 Taon fapponc fypk (MPa) | 500
NukvéTmra p (Kagfm3) | 2549 MéTpo EAaomkéTnrac Ep (GPa) | 200
Armmen Avroyr fok (MPa) | 20 )
QnAopoc
Agrurmikn Avtoyn fotm (MPa) | 2.2 MoidTrra | 5500 W
Mzrpo EAaomiéTmra Eam (GPa) | 30 Eificd Bapog ys (kjm3) | 752

Taon &iappong fy,k (MPa) 500

MéTpo EAaomkéTmrac Es (GPa) 200

In the last field of the form, the safety factors for the actions and strengths in the construction and
composite phase as well as the safety factors of the materials are entered.

EuvTehzoTEC Aopahaiacg
thapTigewy - Daom Karamesunc BvToyin
AgToyiac ASmoupyiK, yMD |1 w1 |1
yia 1.35 e 1
yis 1.25
yid 1.5 ¥ 1
topTigzwy - Gaan Azmoupyiac Y Mk
Aoroyiac AZIToupYIK, TRUPOBELA Y 1.5
¥ 1.35 v 1 XahuPBoquiho ys 1.15
yQ [ 1.5 yQ |1 Onhapdc ys 1.15
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3. STEEL SHEET CROSS-SECTIONS

The types of steel plates used for construction of composite slabs are re-entrant steel plates with
or without reinforcement, trapezoidal steel plates with projections or reinforcement, and so-called

'deep decking'. A library of 240 sub-slab and trapezoidal steel plates with and without projections
or reinforcements has been integrated into SCADA Pro.

Trapezoidal steel sheet Steel sheet in the form of an
undermining

In the Geometry form, the steel sheet is selected from the library by opening and the geometric
dimensions are modified if necessary. Specifically, in the first field of the form the dimensions of
the steel plates are entered as shown in the figures below for each type of steel plate, also the
thickness of the concrete slab hc and the parameters m, k, turo given by the manufacturers are

used in the longitudinal shear check of the composite plate and are characteristic for each steel
plate.

Fevica  TEWRETPIO  OnMopoi (mm)  ®opria  Maypdppara - EAsyyol
Mewperpikes IGdmmreg (mm - Nfmm2)

Tunog Tpanslpaidols poppng ~
Buttonl
Erapsia | Tegral ~
Evioylosic - Aves Mihpa Ko Nihua Koppog
Ovopa ComFlor 70-0,90 ~
ApiBuag |0 2 0

bs [300 | br [112 | e [74 [ bo [182 | 1 [03 ] bs |0 20 hsa |0

bl | 0 esa |0
bb o [0 | bl Info Button1

hs |n | |s.1 | ha |0
wie ] ml e[ ] E vk

bs1 |0 32 hb
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re-entrant trough profile open through profile

Trunk reinforcement dimensions Dimensions of tread compound

ZmipiEn ApioTzpd Rvoryo Zripin Ak In the field of the Geometry form the support
Tonog |Zkupddzua | Mo (m) Tonoc |Zwpdaa ¥ conditions and the width of the supports
: a o : i ] ~ H
E'Tg :‘p)w”“ Mhdroctm) E'TC :p )m” shall be entered according to paragraph 9.2.3
MAa 2.2 Mg 25

st [262 e [ ] of EN 1994-1-1.

ApBpwan ApiaTepd ApBpwan Aekia
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4. COMPOSITE PLATE REINFORCEMENT

In the Steel Rebar form, two reinforcement meshes are inserted into the concrete slab and the
reinforcement is inserted into the ribs of the steel plate. The bar diameters and static heights are
also determined.

levikd Tewperpia OnAiopoi (nm)  @opria  Alaypappara - EAeyxol

Avolypa MAdka OnAiopog ava velpwaon
o 12 v ZTanko Uwog ds3 (mm) | 84.00

Aopika nAgéypara
ZTATIKO UYOg

: z OplovnecPaBdo  KaberecPaBdor =, ey
Ot | e oI/ ] offE] /[
\ / P“B}‘:;J’;.:;?,"“ 3 ~. / memim ofs ]/ [ ofs ]/ [ ]
p ey

K yadl

Aopika nAéyparta \

- - s cg. ‘e . ge i Wy s :a - o PP -

AuTOLATOG UNOAOYIOUOG STATIKMY YWV

Srozia Hhou In the Stud Data field, the type and dimensions of the
. studs, if any, are entered and are involved in the
fugperpoc, {mm) longitudinal shear control.

ApiBpoc Siarprmkmy Ohow EI
avd veupwan

Yoo paf] pz Tnv Kepahn

Avmown) XaduBa (Mmm2) 500

[ ]TOnoc EdvEizonc pe Onéc

5. SHELTERS

In the Loads form, the loads imposed in the construction phase and in the combined operation
phase are entered.

Fevikd  Tewpstpia Onkiopei (mm)  ®opTia  Agypappara - Ehsyyol
haomn Karamezung
e [ -
velvka - Mavipa
MAdia Thio Papoc vunol okupodiparoc Go,w (kN/m2)
Toio Bapoc yahupdogmuidou Gp (kM/m2)

. B 5
YnoaTuhigec ponding gp (kM/m2) IZI
ApBuoc EI Kivrra
Edoc |Apfwom v EvToe Enpavaias spyaciag 3x3m Qa (kN/m2)

Errac emepdvaias gpyamag Qb (kMN/m2)
Midroc {mm)
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In the above field of the form the number of columns is entered (Propping field)
and introduction of the fixed and mobile construction loads Qa, Qb, Qc (EN 1991-1-6, §4.11.2).

Case Loaded area Load in kN/m’
(a) Inside the working area3 m x3 m 10% of the self-weight of the concrete but not
(or the span length if less) less than 0,75 and not more than 1,5
(b) Outside the working area 0,75
(c) Actual area Self-weight of the formwork, load-bearing ele-
ment and the weight of the fresh concrete

(b) {a) (e} (b) (b) a) i) (b)

-

3000 frun 3000 trun

Also the ponding load gp (kN/m2) is to be filled in after the slab has been dimensioned and a
problem with the arrow developed according to EN 1994-1-1 paragraph 9.3.2(2). In the remaining
fields of the Loads form, the fixed and mobile loads of the slab, distributed trapezoidally, uniformly
and concentrated in the combined phase, shall be entered according to its use and the designer's
judgement.

Paan Asmoupyiag Tpanziozidn QopTia
Mdvipa bépman Mavipa ~ | |Mdwipa

Toio Bépog Enpou owupodiparog Ge,d (/m2) wopTio Apic (K jm) D E

Tio Papoc yohuPddgpuihou Gp (kMN/m2) opTio T2houc (k/m)
Emraiuyn Gk (kMN/m2Z) EI Andaramm Apynic (cm) | 0 0
Kivrmd Anooraan Tedoug {cm) |0 ]
K: Spedific uze w Eywdpma Midrog {an) | 0 0
gl (kM/m2) EI EuykevTpwpEva DopTia
tdgmon Mawvipa ~ | |Mdvipa

oprio (&) [0 ] E
Andaoraan Apynig {cm) EI EI
Eykapmo Midroc (cm) EI EI

10
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6. ANALYSIS

In the construction and composite phase, elastic analysis without redistribution is applied. The
static system of the plate is determined by the support conditions defined in the General form. The
results of the analysis include the moment and shear diagrams, the bending arrow diagram and the
angular deflection diagram and are graphically displayed in the Diagrams/Checks form.

Aaypappa Potrwv

Aldypappa TEgvougwv

Aigypappa Béhoug

Aiaypappa Fwviakic MNapapdppuwang

Fevika  Mewperpia Onhiopoi (mm)  ®opria  &iaypappara - Eheyxe

Naypappara

0441=3.79
M=-48,54 ¥=3,05 w=-21.6358 B=1.4803
ni:z1-32 ~

Daan Karaaxeurig v | AgTexiag v ‘
The results are projected for the construction phase and the composite , for each span and in
envelope form for the worst intensive condition, failure limit state and operational limit state. The
option "Failure Unconfined" applies to the intensive state of the slab only for the longitudinal shear
check in the construction phase in the failure limit state.

MNzpifaiouma W

30
Ml z1-z2
n2:x2-%3
Pdon Aomoupyiac Agroyiac ApmapBpuwTo ninz2:z2

11



SCADA Pro 25"

CHAPTER D 'DESIGN OF COMPOSITE PANELS' Structural Analysis & Design

7. DIMENSIONING

For the sizing of the slab, the regulation EN 1993-1-3 for the sizing of steel plates in the composite
slab construction phase shall be applied. On the basis of EN 1993-1-3, the active cross-section of
the steel plate and all the mechanical properties per metre of length are calculated (§ 3.3, 4.2,
4.3.3, 4.3.4), as well as all adequacy checks relating to the cross-section of the steel plate.

Inspections of the steel plate include:

Bending test (§5.4)

Vertical shear test (§5.8)

Transverse load test (§5.8)

Combined shear and bending test (§5.10)
Combined bending and transverse load test (§5.11)
Arrow control (§7.3)

The dimensioning of the composite slab shall be in accordance with EN 1994-1-1 and Section 9
includes the following proficiency checks:

Bending test (§9.7.2)

Longitudinal shear test on plates without end anchorage (§9.7.3)
Longitudinal shear test on plates with end anchorage (§9.7.4)
Vertical shear test (§9.7.5)

Concrete cracking control (§9.8.1)

Arrow control (§9.8.2)

In the Checks form there is the option to uncheck some checks and not implement them.

Ehzyyol

Ddaan Karaoksung Maan AZmoupyiag
Ehzyyoc oz Kapyn Ehzyyoc oz Kapyn Eheyyog Bihoug Ehevyor
Eheyyoc o Karakopugn Adrunon Eheyyoc oz Karakdpupn idrunan
Eheyyoc oz Eykapomo dopTio Eheyyoc oz Aaprkn Adrunon (pEBodoc m-k) Bucpesiveym)
Eheyyoc oz Kapwn + Eykapmo dopTio Eheyyoc oz Aaprkn Adrunon (pEBodoc pzpikng Siarunmknc ouvzong)
Eheyyoc BEhoug Ma AnpBei undwn To nAdrog emppong Twy @opTicy (bm) AnoTeAéopara

The choice Na Ang8i unoyn To nAdroc empponc Twv gopricav (bm) refers to paragraph 9.4.3 of EN

1994-1-1 for the calculation of the effective width of a composite slab for concentrated point and
linear loads during composite slab testing.

12
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8. ISSUE OF RESULTS

The sizing results are displayed either per span or per support. In the second and more general case,
the structure of the sheet is as follows:
1. Page0,1,2: Input data
Type of steel sheet, Loads, Reinforcement, Materials
2. Page 3: Active cross-section of steel plate
Active section dimensions detailed for the treads and torso and mechanical properties of the
clean and active sections
3. Page 4: Sizing of steel plate - Construction phase (EN 1993-1-3)
Bending check, vertical shear check and arrow check per opening.
4. Page 5: Sizing of steel plate - Construction phase (EN 1993-1-3)
Check on local transverse load on supports, check on bending & transverse load per support.
5. Page 6, 7: Sizing of composite slab - Composite phase (EN 1994-
1-1)
Bending test, vertical shear test and arrow test and longitudinal shear test - m-k method,
longitudinal shear test - partial shear connection method, per span.
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