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1. INTRODUCTION

The design of composite slabs includes the design of the composite slab in the construction
stage and the design of the composite slab in the operation stage after the concrete
coagulation.

In the construction phase, the profiled steel sheeting act as a metal-type for the wet concrete
and reinforcement of the slab. Sometimes it is necessary to use temporary support (propping),
which is considered in the design as intermediate support. In this case, the profiled steel
sheeting is designed to bear its own weight, the weight of the wet concrete and the
construction loads associated with the slab manufacturing process.

In SCADA Pro, choose to view the project by level.
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Select Tab “Slabs”, field “Strips”, button “Insert” and select the command “Insert Along X» and
then draw the section cut of the slab.
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The section cut cuts the slab into two spans. To open the Composite Slab Editor, select the Tab
"Members Design", "Slabs", "Flat Slabs", and "Composite Slabs".
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Then select the section cut and right click to open the Composite Slab Editor with 2-span display
Mland N2.
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2. GENERAL PARAMETERS

General Geometry sSteelRebary The first form introduces general parameters such as the
modification of the number of spans, the concrete cover and the

Number of Spans choice that the type of profiled steel sheeting and the thickness

Cover (mm) of the concrete slab is common to each span. The way of

concreting “Per Span” or “Progressive” is also specified.
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In the rest form, the input is information about the materials used for the composite slab, such
as wet and dry concrete, the structural steel of profiled steel sheeting and reinforcing steel.
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Concrete

Spedfic Weight (Dry) yo,w (kMN/m3)

Compressive Resistance fok

Module of Elasticity Ecm (GPa) 3

Class | C20/25 w

Spedfic Weight (Wet) ye,d 25

Density p (Kg/m3) 2549

Shear Resistance fctm (MPa) | 2.2

NERCHE

Safety factor
Loads - Construction Stage
itimate Serviceability
¥iE ¥G

Loads - Composite Stage
Llitimate Serviceability

Steel Sheeting

Class 5355

SCADA Pro”
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ot

Spedfic Weight ym (kMN/m3)
Yield Strength fyp,k (MPa)
Modulus of Elasticity Ep (GPa)

Steel rebar

Class 5500

e

Spedfic Weight ys (N/m3)

Yield Strength fy, k (MPa)
Modulus of Elasticity Es (GPa)

Resistance
¥WVs 1.25
Material

1.5
Concrete yc
Sheeting vs 115
Steel Rebar ys 1.15

3. PROFILED STEEL SHEETING CROSS-SECTIONS

The last field of the form introduces the safety factors for actions and strengths in the
construction stage and the composite stage as well as the safety factors of the materials.

The types of profiled steel sheeting used for composite slabs are re-entrant sheetings with or
without stiffeners, trapezoidal sheeting with embossments or stiffeners and deep decking
sheeitngs. In the SCADA Pro, a library of 240 re-entrant and trapezoidal profiled steel sheetings
has been integrated with and without embossments or stiffeners.
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Trapezoidal Profile Re-entrant Profile

In the Geometry, form select the profiled steel sheeting from the library per span and modify
the geometry if necessary. In particular, in the first field of the form, the dimensions of the
profiled steel sheeting are introduced, as shown in the following figures for each type of steel
sheeting, also the thickness of the concrete slab hc. Parameters m, k, tu, ro was given by the
manufacturers are used in the longitudinal shear check of the composite slab and are
characteristic of each steel sheeting.

General | GEometry |Stee| Rebar (mm) Loads  Diagrams - Chedks

Geometric Properties (mm - M/mm2)

Type Trapezoidal w

Buttonl
Compan | Tegral W
Mame ComFlor 100-1.00 w

bs |233.3| br [109 | hc [74 | b0 (937 |
bb hp [100 | b [1703] Info
i ] ] [o]

Stiffeners  Upper Lawer Web
ApBpac |2 1 1
bs | 2p 13 hsa | 3

bsD EI IZI ssa | 6.7

hs ha | 63.1
bs1 ho | 2

o

~
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re-gntrant trough profile
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open through profile

3."5

Q‘S eft.6

Dimensions of stiffeners in web

Left Support Span Right Support

Type | Concrete e Length Type | Concrete e
Kind | PFinned ~ Width{m) Kind | Pinned ~
Width {mm) Width (mm)

he
h
hﬂ‘
| bu0/2 . |
— Bsu ‘ |
”J—t—( 5 |
bgyo/2 |
| |
I I
| bp |
I I
| |
i ; bgyo/2
| /- j hsy
\ i bey2
| bs/2 b2 !
\

Dimensions of stiffeners in upper and
lower flange

In the Geometry form, also, the support
conditions and the width of the supports
values are defined based on paragraph

9.2.3 of EN 1994-1-1.
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Pinned

4. COMPOSITE SLAB STEEL REINFORCEMENT

In the Steel Rebar (mm) form, two structural meshes are defined in the concrete slab and the
steel reinforcement per rib od the steel sheeting. Bar diameters and static heights are also
specified.

General Geometry SteelRebar (nm) |pads Diagrams - Chedks

Span Slab Rebar per rib
© |12 v Static height ds3 (mm) | 138.00

Structural meshes
Static height

P P . N L S Longitudinal Transversal ds2,3 (mm)
O TR S -_-_;II... Lo erles lstlayer ©8 s~ /|120 oy jm 34.00
AT [ ] ofa | [ ] [
et ar reinforcemen e TR

Nl \
—
Automatic Static Height Calculation

Mesh reinforcement
N,

T o Na e e e a s - T

Stud Data

Diameter (mm)
Mumber of shear studs per IZI
rib

Height along with the head
Steel Resistance 500

[ connection Type with Hole

In the Stud Data field, the type and dimensions of the studs entered if they exist and are
involved in the longitudinal shear check (i.e. with end anchorage) of the composite slab.
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5. LOADS

The Loads form introduces the loads in the construction and composite stage.

General Geometry Steel Rebar {mm) Loads  Diagrams - Chedks
< I:I Concstruction stage
Ran Permanent
Slah I:I Spedfic weight of wet concrete Ge,w (kM/mZ)
Self-weigth of sheeting Gp (kMN/m2)
Pondi 2
Propping onding gp (kNfmZ} EI

Mumber EI Variable
i Pinned - Inside working area 3x3 m Qa (kM/m2)

Qutside warking area Qb (kM/m2) m
Width (mm) 075 |

In the above field of the form is entered the number of temporary supports (Propping field), as
well as, the permanent and variable construction loads Qa, Qb, Qc (EN 1991-1-6, §4.11.2).

Case Loaded area Load in KN/m?
(a) Inside the working area3 mx3 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 CYIINY (b {b) {a) e (b

| ¥ | | ¥ l

“ S - r...N

3000 min 3000 trun

Also, the load value Ponding gp (kN / m?) is entered after the slab design and if a problem with
the deflection developed in accordance with paragraph 9.3.2 (2) of EN 1994-1-1 is encountered.
In the other fields of the Loads form, the permanent and variable loads of the slab, distributed
trapezoid, uniform and concentrated in the composite stage depending on its use and the
judgment of the designer.

10
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Composite stage Trapezoidal loads
Permanent Load Permanent | |Permanent

Specific weight of dry concrete Ge,d (kN/m2) Start Load (ki) EI EI
a a

Self-weigth of sheeting Gp (kh/m2) End Load (ki)
Cover Gk (kN/m2) EI Start distance (am) 0 0
Variahle End distance (tm) 0 0
K: Specific use W Transversal Width 0 0
gk (kMjm2) EI Concentrated Loads
Load Permanent | Permanent
oxd (00 L ][]
Start distance (cm) EI EI
Transversal Width EI EI
6. ANALYSIS

Ztn ¢Aon KATAOKEUNG KOl CUMMLKTNG Asttoupylag epappoletao €AAOTIK avAAUCNH YWPIG
ovakotavoun. To otatiké cuotnua Thg MAAkag Kabopiletal amd TI¢ cuvOnKeg oTAPLENG TTOU
opilovtat otn ¢opua General. Ta oamoteAéopata NG avaluong mepltAapBavouv To
SlLoypAppOTA POTIWV KL TEUVOUCWY, To Staypappa tou BEAoug KAUWNG Kal TNG YWVLOKAG
napapopdwong kot amekovifovrat ypadkd otn ¢oppa Diagrams/Checks.

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

11
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Moment Diagram

Shear Diagram

Deflection

Rotation

General Geometry SteelRebar (mm) Loads Diagrams - Checks

Diagrams

Construction Stage ~ | Ultimate ~ 00L=0.00
M=0.00 V=24,25 w=0.0000 B=2.7665

ni:7i-32 -

H mpoBoAn twv amoteAeopdtwy yivetal yia tn ¢Aacn KOTACKEUNRG Kal TN ¢Aacn oUUULKTNG
Aettoupylag, ylo kKaBe dvolypa kot os popdn meplBaAAouocag yla TI¢ SUGUEVESTEPN EVTATLKNA
KOTAOTOON, YL OPLAKK) KATAOTOON OoToxiag Kol oplakn Katdotaon Asltoupylkotntag. H
erhoyn “Ultimate Simply-supported” adopd TNV EVIATIKA KATAOTOON TN TAGKAC LOVO YLa TOV
€\eyxo dlapnkoug SLATUNoNG otn GAcn KATAOKEUNG OTNV OPLOKN KOTACTACH AoTOXLOG.

The results are displayed for the construction stage and the composite stage, for each span and
in the envelope format for the most adverse loading condition, for the ultimate and
serviceability limit state. The option "Ultimate Simply-supported" refers to the slab's loading
condition only for the longitudinal shear check in the composite stage in the ultimate limit state.

Llltimate e

Construction Stage

Serviceability
IItimate Simply-supported

12
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7. DESIGN

Na t™ OlactacoAdynon g mAdkag £dappoletal o Kavoviopog EN 1993-1-3 yua 1n
SlaotacloAdynon twv xaAuBSodUA WY oTn dACN KATOOKEUNG TNG CUMMULKTNG TIAAKAG. BAoel
tou EN 1993-1-3 yivetal uoAOyLoUOC TNG evepyol¢ Statopng tou XahuBdoduAlou katl OAwv
TWV UNXOVIKWVY LBLOTATWVY ava PETpo prkoug (§ 3.3, 4.2, 4.3.3, 4.3.4), kaBwg kat 6AoL oL EAeyxol
gnApKeLag mou adopouv tn Statopr tou xahuBdoduAlou.

For the slab design, EN 1993-1-3 applies to the profiled steel sheeting design in the construction
stage of the composite slab. According to EN 1993-1-3, the effective profiled steel sheeting and
all its properties per meter of length (§ 3.3, 4.2, 4.3.3, 4.3.4) are calculated, as well as, all design
checks about the cross section of the steel sheeting.

Design checks of the steel sheeting include:

e Bending moment resistance (§5.4)

e Shear force resistance (§5.8)

e Resistance against local transverse forces (§5.8)

e Combined bending moment and shear force resistance (§5.10)
e Combined bending moment and local transverse force (§5.11)
e Deflection Control (§7.3)

H dlaotacloAdynon tng cU KT G TTAAKAC yiveTal cUpdwva pe tov EN 1994-1-1 kattnv Section
9 nepAapBAVEL TOUG TAPAKATW EAEYXOUG EMAPKELAG:

The composite slab design applied according to EN 1994-1-1 and Section 9 includes the
following sufficiency checks:

e Bending moment resistance (§9.7.2)

e Longitudinal shear for slabs without end anchorage (§9.7.3)
e Longitudinal shear for slabs with end anchorage (§9.7.4)

e Vertical shear resistance (§9.7.5)

e Control of cracking of concrete (§9.8.1)

e Deflection Control (§9.8.2)

Checks form has the option to uncheck some design checks and not to implement them.

Checks
Construction stage Composite stage
Bending Resistance Bending Resistance 1 Deflection Control Checks
Vertical Shear Resistance check Vertical Shear Resistance chedk
Concentrated Load Resistance Longitudinal Shear Resistance check (m-+ meth EFIE0T
Bending + Concentrated Load Resistanc Longitudinal Shear Resistance check (partial shear connection method)
Deflection Contral Take into account the effective width (bm) Results

13
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| Take into t the effective width
The selection ake into account the effective width (om) is about paragraph 9.4.3 of EN 1994-1-1

for the calculation of the effective width bm of composite slab for concentrated point and line
loads, for the composite slab design check.

reinforcement

finishes
\ N

\

[

bem

8. REPORT / RESULTS

The results of the design are displayed either per span or per support. In the second and most
general case the structure of the report is as follows:
1. Page0,1,2: Input parameters
Type of steel sheeting, loads, steel reinforcing, materials.
2. Page 3: Effective cross section of the profiled steel sheeting
Effective cross section dimensions for the flanges, the web, and the mechanical
properties of the gross and effective cross-section.
3. Page 4: Profiled steel sheeting design - Construction stage (EN 1993-1-3)
Bending resistance check, vertical shear resistance check and deflection control per
span.
4. Page 5: Profiled steel sheeting design - Construction stage (EN 1993-1-3)
Design check in local transverse forces in each support, combined bending moment and
local transverse force per support.
5. Page 6, 7: Composite slab design - Composite stage (EN 1994-1-1)
Bending moment resistance check, vertical shear resistance check, deflection control,
longitudinal shear resistance check — method m-k, longitudinal shear resistance check
— partial connection method, per span.
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