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FOREWORD

BS ENV 1994: Eurocode 4: Part 1.1 Design of composite steel and concrete structures, general rules
and rules for building was published in 1994. It is intended that designers will become familiar with
all Eurocodes during their ENV (or ‘draft for development’) period, prior to achieving EN (or
‘standard’) status.

The Steel Construction Institute and other organisations are in the process of preparing design guides
to assist users of the Eurocodes during the ENV period, and this guide is the first to be published on
Eurocode 4, concentrating on the design of composite beams. It is a companion to the SCI publication
Design of composite slabs and beams with steel decking which refers to BS 5950: Part 3: Section 3.1
(published in 1990).

In order to assist familiarity, Eurocode 4 terminology and symbols have been used wherever possible.
Comparable symbols in BS 5950: Part 3 are given in the Notation (page vii).

The publication was prepared by Dr R M Lawson and Dr K F Chung of the SCI with the assistance
of members of BSI Committee 525/4 and BCSA Ltd. The design example (Appendix A) was prepared
by Mr D M Osafo and the Design Tables by Dr K F Chung. Comments on the draft document were
made by:

Dr C N Hampton Richard Lees Ltd
Mr K Leah Henry Brooks Ltd
Dr D Anderson University of Warwick

The work leading to the publication was funded by The Department of Trade & Industry through
Eureka Project 130A and from the Eureka CIMsteel project. Information concerning the
manufacturers of decking and shear connectors is given in Appendix B.

References to the Code Clauses of Eurocode 4: Part 1.1 have been made with permission of BSI.
Complete copies of the Standard can be obtained by post from BSI Standards, Linford Wood,
Milton Keynes MKI14 6LE.

This publication forms one of the deliverables of the CIMsteel project.
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SUMMARY

This publication reviews the method of design of composite slabs and beams to BS ENV 1994
Eurocode 4: Part 1.1. Design Tables are presented to aid rapid selection of the steel beams,
depending on the span and the loading, the depth of the concrete slab and the shape of the deck profile
used. Because of the number of variables, a total of 64 Design Tables for both uniform and point load
cases are included. Generic deck profiles are used to cover the main design cases and these are
typical of the principal deck profiles used in the UK. The mode of failure of the beams, as given by
the relevant requirement of Eurocode 4, is also indicated in the Design Tables.

The design method of Eurocode 4 is based on plastic section analysis principles for Class 1 and 2
sections. The scope of this publication is restricted to simply supported beams. Checks are made on
both the ultimate limit state and the serviceability behaviour of the composite beams. Design is often
controlled by the deflection limits or by the minimum degree of shear connection permitted in
Eurocode 4. A worked example is also included to illustrate the design of a typical composite beam
to Eurocode 4.

Berechnung von Verbundtrigern nach Eurocode 4.
Zusammenfassung

Diese Verdffentlichung gibt einen Uberblick iiber die Berechnung von Verbunddecken und - trigern
nach BS ENV 1994 Eurocode 4, Teil 1.1. Bemessungstabellen werden vorgestellt, die eine schnelle
Auswahl von Stahitrigern in Abhdngigkeit der Spannweite, Belastung, Dicke der Betondecke und des
verwendeten Deckenprofils erlauben. Aufgrund der Anzahl der Variablen gibt es insgesamt 64
Tabellen, sowohl fiir Gleichstreckenlasten als auch fiir Punktlasten. Die hier verwendeten
Deckenprofile decken die wichtigsten Berechnungsfille ab und sind gleichzeitig die am hdufigsten
verwendeten Profile in GB. Die Versagensart der Trdger, entsprechend Eurocode 4, ist in den
Tabellen ebenfalls angegeben.

Die Berechniingsmethode nach Eurocode 4 beruht auf der plastischen Bemessung der Querschnitte der
Klassen 1 und 2. Der Anwendungsbereich dieser Verdffentlichung ist beschréinkt auf Einfeldtréiger.
Nachweise werden im Grenzzustand der Tragfihigkeit und der Gebrauchsfihigkeit gefiihrt.
MaBgebend wird hierbei oft die Durchbiegungsbeschrinkung oder der Mindest-Verdiibelungsgrad nach

Eurocode 4. Ein Berechnungsbeispiel illustriert die Berechnung eines Verbundirigres nach
Eurocode 4.

Dimensionnement des poutres mixtes selon 1'Eurocode 4
Résumé

La publication est consacrée a la méthode de dimensionnement des poutres et dalles mixtes préconisée
dans la BS ENV 1994 Eurocode 4 - Partie 1.1. Des tables de dimensionnement permettant un choix
rapide des poutres en acier en fonction de la portée, du chargement, de l'épaisseur de la dalle en
béton et du type de profil en acier utilisé, sont proposées. La publication contient, au total, 64 tables
de dimensionnement, tenant compte des diverses variables du probléme. Les types de profils en acier
couverts par les tables sont ceux généralement utilisés au Royaume-Uni. Le mode de ruine des
poutres est également donné dans les tables, comme indiqué par les régles de I'Eurocode 4.

La méthode de dimensionnement proposée dans |'Eurocode 4 est basée sur le principe d'une analyse
plastique pour les sections des classes 1 et 2. Cette publication ne couvre que le cas des poutres
simplement appuyées. Les vérifications portent tant sur les états limites que sur le comportement en
service des poutres mixtes. Le dimensionnement est souvent controlé par les fléches limites ou par
le degré minimal de liaison en cisaillement autorisé par !'Eurocode 4. Un exemple de
dimensionnement est proposé pour illustrer l'utilisation de la méthode.



Disefio de vigas mixtas de acuerdo con el Eurocédigo 4

Resumen

Esta publicacion repasa el método de disefio de acuerdo con la norma BS ENV 1994 Eurocédigo 4
Parte 1.1. Se incluyen tablas para facilitar la rdpida seleccién de las vigas de acero, dependiendo
de la luz y la carga, el espesor de la capa de hormigén y la forma de la chapa a usar. Debido al
niimero de variables, se presentan un total de 64 tablas de diserio tanto para cargas puntuales como
para cargas repartidas uniformemente. Se han empleado perfiles de chapas genéricos para cubrir los
casos de disefio mds comunes, siendo éstos muy habituales en Gran Bretafia. El tipo de fallo de la
viga, tal como se describe en el Eurocédigo 4, también se indica en las tablas de disefio. El método
de disefio del Eurocédigo 4 se basa en los principios de andlisis de secciones pldsticas de las clases
1y 2. El alcance de esta publicacion abarca unicamente las vigas simplemente apoyadas. Se ha
comprobado tanto los estados limites ultimos como los estados de servicio de las vigas compuestas.
El disefio estd dominado normalmente por las flechas limites o por el grado minimo de unién a
cortante permitido en el Eurocédigo 4. Para ilustrar el disefio de una viga mixta segin el Eurocodigo
4 se ha incluido un ejemplo resuelto.

Progettazione di travi composte in accordo con 1'Eurocodice 4
Sommario

Questa pubblicazione esamina il metodo di progetto di travi e solette composte secondo la norma
BS ENV 1994 Eurocodice 4, Parte 1.1. Gli abachi progettuali riportati rendono possibile una rapida
selezione sia della trave in acciaio, in funzione della luce e del tipo di carico, sia dell'altezza della
soletta in conglomerato e del profilo di lamiera grecata. A causa del gran numero di parametri in
gioco nella progettazione di questi elementi composti sono state incluse 64 tabelle riferite alle
condizioni di carico uniformemente distribuito e di carico concentrato. Profili di lamiera di tipo
generico sono utilizzati per le principali applicazioni progettuali; le sezioni considerate sono comunque
tipiche dei piu’ comuni profili di lamiera usati nel Regno Unito. Anche le modalita’ di collasso delle
travi, in accordo con i principali requisiti dell'Eurocodice 4, sono indicate nelle tabelle progettuali.

Il metodo di progetto dell'Eurocodice 4 e' basato sui principi del calcolo plastico per le sezioni in
classi 1 e 2. Lo scopo di questa pubblicazione e’ limitato alle travi in semplice appoggio. Le
verifiche sulle travi composte sono condotte riferendosi sia allo stato limite ultimo sia al
comportamento in condizioni di esercizio. La progettazione risulta spesso governata dai limiti di
deformabilita’ o dal minimo grado di interazione a taglio del collegamento trave-soletta consentito
dall'Eurocodice 4. Un esempio completo e' anche riportato allo scopo di illustrare il progetto di una
tipica trave composta in accordo con l'Eurocodice 4.

Utformning och dimensionering av samverkansbalk enligt Eurocode 4

Sammanfattning

Denna publikation beskriver dimensioneringsmetoden for samverkansbalkar enligt BS ENV 1994
Eurocode 4: Part 1.1. Dimensioneringstabeller presenteras for att underldtta ett snabbt val av
stélprofil, beroende pa spinnvidd, last, tjocklek pa betongplattan samt vilken typ av samverkansplat
som anvinds. Pa grund av det stora antalet variabler redovisas totalt 64 tabeller for lastfallen jamnt
utbredd belastning och punktlast. De vanligaste pldtprofilerna i Storbritannien har tagits med for att
ticka in de flesta dimensioneringsfallen. Balkarnas brottyp, baserad pa foreskrifterna i Eurocode 4,
anges ocksa i dimensioneringstabellerna.

Dimensioneringsmetoden i Eurococde 4 dr baserad pa plastisk tvarsnittsanalys i tvdrsnittsklass 1 och
2. Denna publikation omfattar endast fritt upplagda balkar. Kontroll av bade brottstadier och
bruksstadiet dr utford pa samverkansbalkarna. Nedbdjningsbegransningar eller minsta grad av
skjuvforbingning enligt Eurocode 4 dr ofta avgorande vid dimensioneringen. Ett berdkningsexempel
dr inkluderat for att illustrera dimensioneringen av en typisk samverkansbalk enligt Eurocode 4.
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NOTATION
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Definition

cross-sectional area

effective breadth of slab

average trough width

diameter of shear connector

elastic modulus

cylinder strength of concrete

cube strength of concrete

ultimate tensile strength of steel

nominal tensile strength of steel

action or force (general)

permanent load

height of steel section

height of shear connector (note, also used as above)
height of concrete slab above deck profile
height of deck profile

second moment of area

length of beam or slab

design value of moment resistance

design value of applied moment

modular ratio of steel to concrete

number of shear connectors

number of shear connectors for full shear connection
resistance of a shear connector

variable load

resistance of element

ratio of cross-sectional area of the steel section relative
to the concrete section

thickness

shear force

section modulus

partial safety factor on loads

partial safety factor on materials
\l(235/fy)

dry density of concrete

The subscripts to the above symbols in EC4 are as follows:

a
c
s
pe
Rd
Sd

It should also be noted that the member axes in all Eurocodes are:

EC
X

y
z

steel (“acier” in french)
concrete

reinforcement

plastic resistance of section
design value of resistance
design value of action or force

axis along member
major axis bending
minor axis bending

* Equivalent symbol in BS 5950: Part 3, Section 3.1.
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1. INTRODUCTION

Eurocode 4: Part 1.1 Design of composite steel and concrete structuresV deals with the design of
composite beams, slabs, and columns. The term ‘composite’ in this context means the structural
action between concrete and steel sections or decking in which the concrete resists compression and
the steel is largely in tension. Composite action serves to increase the strength and stiffness of the
member.

1.1 Scope of publication

This publication concentrates on the design of composite beams and slabs as used in modern buildi
construction. A current SCI publication Design of composite slabs and beams with steel decking(
deals with design to BS 5950: Part 3. It is not the intention of this new publication to cover the
same aspects in detail, but to review the design principles of Eurocode 4, and, importantly, to present
design tables for composite beams in accordance with this Code.

A decision was made in this publication to concentrate on the design of simgly supported composite
beams in braced frames. Steel sections are effectively Class 1 to Eurocode 3® (or plastic to BS 5950:
Part 1) by their attachment to concrete or composite slabs, thereby reducing the complexity of
design. Continuous composite beams and partially encased steel beams are used in some parts of
Europe, and are treated in Eurocode 4, but are not covered in this publication.

In summary, the publication addresses the following aspects in detail:

Composite beams with composite or solid slabs
Composite slabs using steel decks available in the UK
Simply supported beams

Unpropped construction of the beams and slabs
Normal and lightweight concrete

Universal Beam and Column steel sections

IPE, HEA and HEB continental sections

Grade S 275 or S 355 steel (or S 235 for continental sections)
Welded stud shear connectors

‘Shot fixed’ shear connector

Full or partial shear connection

Fire resistance aspects.

The publication does not cover:

Continuous composite beams
Use of precast concrete slabs
Sway frames

Partial strength connections
Propped construction

Other forms of welded shear connector
Class 3 or 4 sections

Lateral torsional buckling
Concrete encased sections
Cracking of concrete slabs
Composite columns.



1.2 Partial safety factors

The partial safety factors on loads and materials are specified by the UK National Application
Document (NAD)®. For consistency with the other structural materials, the following partial safety
factors are used for design of composite beams and slabs at the ultimate and serviceability limit states.

Table 1 Partial safety factors

Partial safety factors on: Limit State
Ultimate | Serviceability Fire
Loads, v, Imposed (variable) load 1,6 1,0 0,5
Dead (permanent) load 1,356 1,0 1,0
Materials, y | Structural steel Ya_ 1,05 1,0 0,9
Concrete y, 1,5 1,3 1,0
Shear connectors vy, 1,25 1,0 1,0
Shear bond v, ¢ 1,25 1,0 0]
Reinforcement v 1,15 1,0 1,0

Other partial factors are specified in Eurocodes 2 and 3. It follows that applied loads are multiplied
by 7 and material strengths are reduced by v,, v, etc. The multiple y, y, represents the
a?}))roximate overall factor of safety which is broadly consistent with the values used in BS 5950: Parts
1

and 39,

The Design Tables for composite beams have been prepared in accordance with the above partial
safety factors. Eventually it is intended that a Eurocode dealing with im‘Posed loads will be published,
but currently designers in the UK are obliged to use BS 6399: Part 19,

1.3 Cross-referencing

This publication is to be read as a self standing document. To aid cross-referencing to Eurocode 4
or other standards, the relevant clauses from the source document are indicated at the edge of each
page. All references are listed in full at page 112. Eurocode terminology and symbols are used
throughout (see Notation).



2. MATERIAL PROPERTIES

2.1 Structural steel

Two grades of steel can be used in composite beam design. S 275 and S 355 are
commonly specified in the UK, the higher grade often being preferred for composite
construction. The properties of these steels are presented in Table 2(a), and are in
accordance with BS EN 10 025® (which replaces BS 4360 for these grades).

Table 2(a) Steel properties in Eurocode 3™ and BS EN 10 025'®

Nominal thickness of element, t (mm)

Nominal
steel t<40 mm 40 mm < t< 100 mm

grade | £ (N/mm?) | £, INfmm?) | £, (N/mm?) | £, (N/mm?)

S 235 235 360 215 340
S 275 275 430 255 410
S 3565 355 510 335 490

The nominal values in Table 2(a) may be adopted as characteristic values in
calculations.

The nomenclature for strength grades used in BS EN 10 025: 1993 differs from the
nomenclature given in both BS EN 10 025: 1990 and BS 4360 until 1990.

Details of the corresponding grades are shown in Table 2(b):

Table 2(b) Designations of steel grades

BS 4360 BS EN10025:1990 BS EN 10027
BS EN 10025:1993
BSEN 10113
BS EN 10210
- Fe 360 S 235
43 Fe 430 S 275
50 Fe 5610 S 3556

2.2 Profiled steel decking

Grades of steel for proﬁled steel sheeting or decking are specified in BS EN 10 1479
(replacing BS 208901 ) The grade is characterxzed in terms of the yield strength of
the steel (Fe E 280 G meaning 280 N/mm? yield strength as designated by the prefix
E). Yield strengths of 280 and 350 N/mm? are the common grades for sheet steel in
the UK. (These are known as Z28 and Z35 in BS 2989).

EC4 Clause

33

2a

Table 3.3

2a

3.4



EC4 Clause

2.3 Concrete 3.1

Concrete grade is specified in terms of the cylinder strength, f, in Eurocodes 24D
and 4, instead of the cube strength £, in BS 8110%? and BS 5950: Part 3®). The
approximate conversion is:

fck ~ O’Sfcu

Hence C30 concrete based on cylinder strength is 37 N/mm? cube strength. The
designation of concrete grade is therefore C30/37 defining the cylinder/cube strength.
Relevant data on the mean tensile strength, fa, and elastic moduli of concrete, E_,
are presented in Table 3.

Table 3 Concrete properties in Eurocode 4 Table 3.1
and 3.2
Properties Strength class of concrete
Conc;frete C20 | C25 | C30 | C35 | C40 | C45 | C50
fok 20 25 30 35 | 40 | 45 | BO
., 25 30 | 37 45 50 55 | 60
ot 22126129 32]35]38]41
E, 29 |30,5| 32 (33,6| 35 36 | 37

Note: All values in N/mmz, except elastic modulus E, which is in kN/mm?.

The use of lightweight concrete is permitted by Eurocode 4, and the key parameter
for use in calculating its properties is the dry density, p. For examgle, the elastic
modulus of lightweight concrete is assumed to vary as (p/2400)°, where p is
expressed in kg/m3.

Data on the free shrinkage strain of concrete is also given, but specific calculations 3.1.3
are only required for this effect in exceptional circumstances.

2.4 Reinforcement 3.2

Reinforcement grades are covered by BS 4449: 1988 for bars and BS 4483: 1985 for
welded fabric. These will be replaced by BS EN 10 080 which is under
preparation and not yet available. The commonly used tensile grade of 460 N/mm?
will be superseded, it is envisaged, by 500 N/mm? with the publication of
BS EN 10 080. However it is important to recognise that the elongation of the
reinforcement at failure must exceed the 15% minimum value specified in BS 4449

if account is to be taken of its effect in continuous beam or slab design.



2.5 Shear connectors

The properties and proportions of headed stud shear connectors are defined in
BS 5950: Part 3 and EC4. Normally, the steel used is of 450 N/mm? ultimate tensile
strength. The dimensions of the head of the stud are important in preventing
separation of the beam and slab.

Other forms of shear connectors are permitted provided that they achieve adequate
deformation capacity as justified by tests. The Hilti HVB shear connector, which is
fixed by powder actuated pins, may be used where the forces to be transferred are
relatively modest.

EC4 Clause

35.2



3. BASIS OF DESIGN - COMPOSITE SLABS

3.1 Definition

Composite slabs comprise profiled steel decking (or sheeting) as the permanent
formwork to the underside of in situ concrete slabs. The decking acts compositely
with the concrete under imposed loading. It supports the loads which are present
before the concrete has gained adequate strength and is usually designed to be
unpropped during construction. A light mesh reinforcement is placed in the concrete
to act as ‘fire reinforcement’ and to reduce the severity of cracking at the supports.

In principle, any profiled decking may be used if the slab is designed to act
non-compositely under imposed loads by provision of additional reinforcing bars.
However, most modern decks achieve a suitable degree of shear connection with the
concrete by embossments or indentations around the profile. Assessment of this
so-called ‘shear-bond’ action is covered by Eurocode 4 and BS 5950: Part 4 (revised
in 1994, but first published in 1982)14,

3.2 Construction condition

Modern deck profiles are in the range of 45 to 80 mm height and 150 to 300 mm
trough spacing. There are two well known types: the dovetail (re-entrant) profile,
and the trapezoidal profile with web indentations. Over the last 7 years a number of
new deck profiles have been marketed in the UK and those commonly available are
illustrated in Figure 1. A special deep deck profile, marketed by PMF Limited is
available for use in long span applications but is not generally used in conjunction
with composite beams.

RS
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Figure 1 Typical re-entrant and trapezoidal deck profiles used in composite
slabs. (Other profiles are available and may be used)

EC4 Clause

7.1

7.1.2.2

7.2



3.2.1 Steel grades and thicknesses

Galvanised steel for this application is typically 0,9 to 1,5 mm thick. Steel yield
strengths of 280 or 350 N/mm? are generally specified, the higher strength steel often
being used for longer span deeper profiles. The thickness of galvanising is specified
as G275 (275 g/m") equivalent to approximately 0,02 mm for each face.

3.2.2 Slab spans and depths

The most efficient use of composite slabs is for spans between 2,7 and 3,6 m, but
some of the deeper profiles can achieve spans of up to 4,5 m without propping during
construction. Decks are usually loaded continuously over a number of spans, and if
so, the maximum span to depth ratio for the deck will normally be 60.

Slab depths largely depend on fire insulation requirements and are usually between
100 and 150 mm. For most designs, the slab span to depth ratio should not exceed
the limits given in Section 3.3.3 for adequate serviceability performance.

3.2.3 Concrete type and grade

Normal weight (NWC) and lightweight (LWC) concrete are both used (see Section
2.3). The modern method of placement is by pump. In the UK, lightweight concrete
is generally ‘Lytag’ with sand aggregate and is of 1750 to 1850 kg/m3 dry density.
The wet density is used when determining the loads on the decking in the construction
stage and is typically 100 kg/m3 greater than the dry density. The concrete grade
may be specified in terms of cylinder or cube strength. For example C25/30 is the
grade for 25 N/mm? cylinder strength and 30 N/mm? cube strength. The concrete
type affects the stiffness of the section and the strength of the shear connectors.

3.2.4 Construction loading for decking design

The decking supports the weight of the concrete in the finished slab, the excess
concrete arising from the deflection of the decking (due to ‘ponding’), the weight of
the operatives and any impact loads. The construction load, taken to act in addition
to the self-weight of the slab and beam, is specified in the UK NAD of Eurocode 4
as equivalent to:

. an intensity of load of 1,5 kN/m? acting over aplanareaof 3 m X 3 m
. elsewhere, a reduced load of 0,5 kN/m".

The construction loads take account of the sequential nature of the concreting the
operation on the decking. Therefore, design cases to be considered are:

(@) single span loaded to 1,5 kN/m? plus self-weight; adjacent spans loaded to
0,5 kN/m? plus self-weight, or

b) single span loaded to 1,5 kN/m? plus self-weight; adjacent spans not loaded.
gle sp P

Case a therefore corresponds to the maximum elastic moment at the supports,
whereas Case b corresponds to the maximum elastic moment in mid-span. Loads
exceeding these limits should not be applied until the slab has gained adequate
strength. These requirements are similar to those of BS 5950: Part 4 except for the
use of partial factors of 1,5 on construction loads and 1,35 on self weight in
Eurocode 4.

EC4 Clause

34

7.3.2.1(2)

UK NAD



3.2.5 Strength design of decking

The design of steel decking is to be covered by Eurocode 3: Part 1.3%%) which relates
to the design of thin steel sections, decking and roof sheeting. It is similar in
approach to BS 5950: Parts 5U16) 3nd 617, The elastic moment resistance of the
section is established taking account of the effective breadth of the thin steel elements
in compression. Stiffeners (in the form of folds) are often introduced to reduce the
width of the compression elements and to increase the effectiveness of the section.

The design of continuous decking is based, according to Eurocode 4, on an elastic
distribution of moment for the load cases given in Section 3.2.4. No moment
redistribution is permitted and the support (negative moment) conditions would
normally be the controlling case. This condition represents a safe underestimate to
the collapse load of the decking. Manufacturers often carry out full scale load tests
to justify the use of higher load than given by Codes.

3.2.6 Deflection limits

No deflection limits are specified in Eurocode 4 for the deflection of the deck after
concreting. It is therefore suggested that the deflection limit of span/180 is used as
given in BS 5950: Part 44 Increased deflections (up to span/130) are permitted if
the additional weight of concrete due to the deflection of the decking is included in
the design of the decking.

3.3 Composite condition

Composite slabs are usually designed as simply supported members with failure
normally occurring by slip between the decking and the concrete before the plastic
moment resistance of the composite section is reached.

Eurocode 4 permits the design of continuous composite slabs by the provision of
reinforcement in the negative moment region. A method is presented for provision
of end anchors, but not for reinforcement in the positive moment region, acting in
combination with the composite action of the decking.

Two methods of design of composite slabs are permitted by Eurocode 4. Both use
test information on the ‘shear bond’ resistance of the slabs as a means of interpolating
to other design cases. The preferred method is that which has been traditionally used
(the so-called ‘m’ and ‘k’ method), and an alternative method based on the principles
of partial shear connection is presented in Annex E of Eurocode 4.

3.3.1 Modes of failure

The ultimate moment resistance of composite slabs is determined by the breakdown
of bond and mechanical interlock between the decking and the concrete, known as
shear bond. This often occurs when slips (relative displacements) of 2-3 mm have
occurred at the ends of the span. The load resistance of the slab is considerably
greater than that given by initial slip, due to the performance of the embossments or
indentations in the deck which cause the concrete to ‘ride-over’ these points. Re-
entrant profiles restrict separation of the two materials giving improved shear bond
performance.
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If the slab is unpropped during construction then the deck resists the self-weight loads
and subsequent loads are applied to the composite section. If the slab is propped then
all the loads are applied to the composite section, leading to a reduction in the
imposed load that the slab can support. Even so, this shear bond action leads to
imposed load resistances well in excess of that required in most buildings.

The vertical shear and punchin§ shear resistance of the composite slab are assessed
in accordance with Eurocode 217

3.3.2 Design by testing

The performance of a particular deck profile used in a composite slab can only
readily be assessed by testing. According to Eurocode 4 and BS 5950: Part 4, a
minimum of 6 tests are required covering the key design parameters (usually depth
and span). The slabs are first subject to dynamic load between 50 and 150% of the
target working load and later the load is increased statically to failure. The objective
of the dynamic part of the test is to identify those cases where there is an inherently
brittle bond between the concrete and the steel.

The test requirements are such that it is normally assumed that all loads are applied
to the composite section. The test information is then presented in terms of empirical
constants (m and k) that broadly define the mechanical interlock and chemical bond
components of the resistance, respectively. The resistances are divided by a partial
safety factor of 1,25 for shear bond action. Because of the empirical nature of the
design of composite slabs, manufacturers normally present direct load-span design
tables.

It should be noted that, because of slight differences in the interpretation of the values
of m and k, the values for these two empirical constants are not directly transferable
between Codes.

The alternative method in EC4 Annex E treats the shear bond resistance as analogous
to the shear connection in a composite beam. A characteristic longitudinal shear
resistance is defined, based on tests, which is then used in a modified partial shear
connection analysis. Both methods give similar results within the range of test
parameters used.

3.3.3 Serviceability aspects

Calculations of deflections in reinforced concrete slabs are notoriously conservative
and designers often use simple rules to ensure that the serviceability performance is
acceptable. The same approach may be adopted for composite slabs and the
following general rules are proposed for the maximum span to depth ratio of the slabs
using NWC and LWC.

NWC LWC
Simply supported slabs with mesh reinforcement 35 30
Continuous slabs - end bay 38 33
- internal bay 40 35

The depth is the overall depth of the slab. Deflections should be calculated for
designs outside these limits. No check need be made on the vibration of composite
slabs.
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3.4 Fire resistance

The fire resistance of composite slabs is covered in the forthcoming Eurocode 4:
Part 1.2% In principle, this Code follows BS 5950: Part 819, The minimum slab
depth is controlled by the fire insulation requirements and the amount of
reinforcement is determined from the load to be supported at the fire limit state.

Eurocode 4: Part 1.2 presents the minimum slab depths in terms of an ‘average’
dimension depth, which leads to a slight reduction in slab depth in comparison to the
requirements of BS 5950: Part 8!%. A further 10% reduction in slab depth is
permitted for lightweight concrete slabs because of the better insulating properties of
the aggregate.

The use of Simplified Design Tables®® is still permitted in the UK. Calculation
procedures are presented in Eurocode 4: Part 1.2 for design cases outside the limits
of test data®V upon which the Simplified Tables were prepared.

For Scheme Design it may be assumed that a 130 mm slab depth will be adequate for

up to 90 minutes fire resistance. Standard A142 or A193 mesh reinforcement may
be used depending on the span and loading configuration.
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4. BASIS OF DESIGN - COMPOSITE BEAMS

The structural system of a composite beam is essentially one of a series of parallel
T beams with thin wide flanges. The concrete flange is in compression and the steel
section is largely in tension. The forces between the two materials are transferred
by shear connectors. The benefits of composite action are increased strength and
stiffness, leading to economy in the size of steel beam used.

4.1 Construction condition

In unpropped construction, the steel beam is sized first to support the self weight of
the concrete slab and other construction loads before the concrete has gained adequate
strength for composite action. No specific guidance is given in Eurocode 4 regarding
the magnitude of this constructlon load used in the design of the steel beam.
However, a load of 0,75 kN/m? is assumed to be applied to the entire area of steel
decking and it would be logical to take this same load as applied to the beam. This
load is treated as an imposed load. The comparable figure in BS 5950: Part 3 js
0,5 kN/m?, which is the value recommended in the UK NAD.

The steel beam is then designed in accordance with Eurocode 3. Beams are assumed
to be laterally restrained by the steel decking in cases where the decking spans
perpendicular to the beam and is directly attached to them. Such beams can develop
their full moment resistances. In cases where the decking spans parallel to the beam,
lateral restraint is provided only by the beam to beam connections and the buckling
resistance of the beam is based on the effective length of the beam between these
points.

4.2 Effective breadth of slab

In a T beam the contribution of the concrete flange is limited by the influence of
‘shear lag’ associated with in-plane strains across the slab. The effective breadth of
the slab takes this effect into account and is the notional width of slab acting at the
compressive strength of the concrete. It is not a precise figure as it depends on the
form of loading and position in the span.

b b
¢ ot 5 off / Mesh

C jf////ggi’?/ﬁﬂ? S : H.

4 /‘— \
Shear T

connector

Y- \ Secondary ' \

beam Secondary beam

=4
‘é
/

(a) Deck perpendicular to (b) Deck parallel to
secondary beam primary beam

Figure 2 Effective breadth of slab used in determining properties of
composite section
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For compatibility between designs at the ultimate and serviceability limit state, the
effective breadth is taken as span/8 on each side of the beam (see Figure 2). This
results in an effective breadth of span/4 for simply supported internal beams, but not
exceeding the actual slab width acting with each beam (as in BS 5950: Part 3). No
allowance is made for combined stress effects in the slab and beam.

The treatment of continuous beams is similar in Eurocode 4 and BS 5950: Part 3 (but
is not considered in this publication).

4.3 Plastic analysis of composite section
The moment resistance of a composite section is determined using plastic analysis
principles. It is assumed that the strains across the section are sufficiently high that
the steel stresses are at their yield values throughout the section and that the concrete
has reached its design compressive strength. Plastic stress blocks are rectangular,
unlike elastic stress blocks which are triangular.
The plastic moment resistance is independent of the sequence of loading (i.e. propped
or unpropped construction). The moment resistance of the section is then compared
to the total factored moment applied to the beam.
The material strengths to be used are:
Concrete: 0,85 f; /.

which may be taken as 0,57 f, or 0,45 f_,
Steel: j; M,

which may be taken as 0,95 fy
The compressive resistance of the concrete slab is therefore:
R, =0,45f, bghe
where h_ is the depth of the concrete slab above the profiled decking

beﬁ is the effective breadth of the slab (see Section 4.2)

Account may be taken of the concrete contained within the ribs of the profile in cases
where the ribs run parallel to the beam (this benefit is usually neglected).

The tensile resistance of the steel section is:

R, = 0,95 fy A,

The moment resistance of the cross-section may be evaluated by equating compression
and tension across the section, the concrete being assumed to resist no tension. Three

cases are illustrated in Figure 3. The following formulae are appropriate for
symmetric sections.
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Figure 3  Plastic analysis of composite sections under sagging (positive)
moment

4.3.1 Plastic neutral axis in the concrete slab

Where R, > R, it follows that the plastic neutral axis lies in the concrete in order
that the compressive force in the slab is reduced to be equivalent to the tensile
resistance of the beam. It is not necessary to calculate the plastic neutral axis depth,
¥, explicitly, if the following formula for the moment resistance is used:

RS hC

R, 2

c

Mp!.Rd =R

£

@

h
5 +hc +hp -

where £ is the depth of the steel section
h, is the height of concrete slab above the deck profile, and
hp is the depth of the profiled decking.

4.3.2 Plastic neutral axis in the top flange of the beam

Where R, < Rs, it follows that the full compressive resistance of the slab is
developed, and the plastic neutral axis falls into the steel beam. Normally, it is
sufficient to assume that the plastic neutral axis lies within the top flange. This is the
case when R. > R, where R is the tensile resistance of the web of the beam.
Taking moments around the centre of the top flange gives, conservatively:

M, rs =R k *R, [—C +h] (3)
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4.3.3 Plastic neutral axis in the web of the beam

There are extreme cases of design with very heavy beams or edge beams where the
plastic neutral axis lies in the web of the beam, such that R. <R, This leads to:

C)

>

M, ra =My ra * R.

h +2h, +h
2

R

R,

where M aptRd is the moment resistance of the steel section alone.
R, = 0,95fy t, (h- th), and

t, and tcare the web and flange thickness respectively.

The depth of the web in compression should not exceed 38 7, € in order for it to be
treated as ‘Class 2';

where ¢ = \J(235/fy)

4.4 Shear resistance
4.4.1 Pure shear

In Eurocodes 3 and 4, the shear resistance of a web is taken as:

5
V3 1,

where A, is the shear area of the section

Voerd = LA, =058f A, A, ©)

The shear strength of steel compares to 0,6 fy in BS 5950: Parts 1 and 3. The
definition of 4, is the same as in BS 5950: Part 1.

4.4.2 Combined bending and shear

Where high shear and moment co-exist at one point in the span (i.e. the beam is
subject to point loads), vertical shear can cause a reduction in the moment resistance
of the beam. The interaction equation is the same as that used in BS 5950: Part 3,
although presented rather differently:

Mg, < Mf.Rd + Mgy 'Mf.xd) 1-@2Vgy /Vpe.Rd ’1)2) (6)
where M p, is the moment resistance of the section ignoring the web

Mg, and Vg,  are the applied moment and the shear force respectively at
the point considered.

This relationship is presented in Figure 4. It follows that if Vg, < 0,5 Vp ¢Rd>
no reduction to the moment resistance is made.
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4.5 Shear connection

4.5.1 Forms of shear connector

The modern form of welded shear connection is the headed stud. The most popular
size is 19 mm diameter and 100 mm height. Studs are often welded through the
decking using a hand tool connected via a control unit to a power generator (see
Figure 5).

Figure 5 Through-deck welding of shear connector
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There are, however, some limitations to through-deck welding: firstly, the top flange
of the beam should not be painted or, alternatively, the paint removed from the zone
where the shear connectors are to be welded; secondly, the galvanized steel should
be less than 1,25 mm thick, be clean and free from moisture.

As an alternative construction procedure, the shear connectors can be pre-welded to
the beam and either, holes cut in the decking, or single sheet spans used that butt up
against the shear connectors. Both these techniques have buildability limitations.

The “shot-fired' shear connector shown in Figure 6 is often used in smaller projects
where site power may be a problem. In this case, the shear connectors are attached
by powder actuated pins. There are other forms of shear connectors, but most lack
practical application. All shear connectors should be capable of resisting uplift forces
caused by the tendency of the slab to separate from the beam. Hence headed rather
than plain studs are used.

4.5.2 Resistance of stud shear connectors

The resistance of headed stud shear connectors is defined by two design equations,
the first representing failure of the concrete, and the second corresponding to shear
failure of the stud (at its weld collar). The smaller of the two values is used in
design.

Ppy=029ad [f, E, /v, )
n &

Pg; = 0,81, ®)
Ty

Concrete properties f, and E_ are defined in Section 2.3. The ultimate tensile
strength of the steel, f,, used in the studs is normally 450 N/mm? and should not
exceed 500 N/mm?.

Figure 6 Hilti HVB shot-fired shear connectors attached to steel beam
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a takes into account the height of the stud and is given by 0,2 (b/d + 1) < 1,0
where:

h is the overall height of the stud
d is the diameter of the stud

The partial safety factor v, is taken as 1,25 at the ultimate limit state. This is the
inverse of the 0,8 factor used to modify the basic resistances of shear connectors in
BS 5950: Part 3.

These formulae apply for stud diameters not exceeding 22 mm. The design
resistances of the common range of stud shear connectors are presented in Table 4.
These resistances are up to 10% lower than the equivalent values in BS 5950: Part 3,

Table 5. However, in BS 5950 Part 3, no data are presented for concrete cube
strengths exceeding 40 N/mm? because of the potentially less ductile behaviour of the
shear connectors. The cut-off in resistance in Equation (8) is an attempt to overcome
this problem.

Table 4 Design resistances (kN) of stud shear connectors

Stud diameter and height Concrete cube strength (N/mm?)
(mm) 25 30 35 | >40
19 mm dia x 100 mm 63,8 73,4 81,1 83,4
22 mm dia x 100 mm 85,56 98,4 | 108,7 | 111,8
16 mm dia x 75 mm 45,2 52,0 57,5 59,1

For lightweight concrete, Eurocode 4 assumes that the design resistance in Equation
(7), varies as p/2400 due to influence of E,. This approach is considerably more
conservative than in BS 5950: Part 3 where a strength reduction of 10% is permitted
for concrete densities of 1700 to 2000 kg/m>. The UK NAD recognizes this
difference and states that the resistance of shear connectors in lightweight concrete
(of this density range) may be taken as 90% of the resistance of shear connectors for
the equivalent grade of normal weight concrete.

4.6 Full and partial shear connection

In simply supported composite beams subject to uniform load, the elastic shear flow
defining the shear transfer between the slab and the beam is linear, increasing to a
maximum at the ends of the beam. Beyond the elastic limit of the shear connectors,
there is a transfer of force along the beam such that, at failure, each of the shear
connectors is assumed to resist equal force. This implies that the shear connectors
possess adequate deformation capacity.

In the plastic design of composite beams, the longitudinal shear force to be
transferred between the points of zero and maximum moment should be the smaller
of R, or R, (see Section 4.3). If so, full shear connection is provided.

EC4 Clause
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4.6.1 Degree of shear connection

In cases where fewer shear connectors than the number required for full shear
connection are provided it is not possible to develop the full plastic moment resistance
of the composite section.

The degree of shear connection may be defined as:

R
N .24 for <R ©
N, R
R
o N _ ¢ xR <R (10)
C 1)
N R

where R is the total shear force transferred by the shear connectors between the
points of zero and maximum moment

Nf is the number of shear connectors required for full shear connection.

N is the number of shear connectors provided over the relevant part of the
span.

4.6.2 Linear interaction method

There are two methods of determining the moment resistance of a composite section
with partial shear connection. The simplest method is the so-called
‘linear-interaction’ approach in which the moment resistance is defined by:

N

Mg, = My,epa + N M, ord - Maperd 1)
f

where Mp ¢Rd is the moment resistance of the composite section for full

shear connection
M apeRd is the moment resistance of the steel section.

For adequate design, Mg, < My, where Mg, is the applied ultimate moment. The
check may be repeated at point load positions by redefining N as the number of shear
connectors from the support to the point considered.

This approach is conservative and may be preferred for ‘hand’ checks.

4.6.3 Stress block method

The second approach is ‘exact’ in that the equilibrium of the section is solved by
equating the force in the concrete to the force transferred by the shear connectors, R .
No design formulae are given in Eurocode 4, but the formulae in Appendix B of
BS 5950: Part 3> are based on the same principle.

The stress block method leads to significantly higher moment resistance than the

linear interaction method for degrees of shear connection between 0,4 and 0,7. This
is confirmed by recent tests on composite beams with low degrees of shear

18
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connection®?. The behaviour of a typical composite beam with variable shear

connection is illustrated in Figure 7.

‘Ductile’ shear-connectors
MplRdf - ————— - “R————=
5
£ (a) Stress-block
§ method )
[
: ‘Rigid' shear-
I connectors
I
M (b) Linear |
apl.Rd interaction |
method I
I
I
)
(Lower [imit on N/Ng¢
:(EC4)
!
0,4 1,0

Degree of shear-connection, N/Nj

Figure 7 Interaction between moment resistance and degree of shear
connection in composite beams

Calibration studies carried out during the preparation of Eurocode 4 indicate that the
stress block method gives similar results to the method in BS 5950: Part 3 for partial
shear connection when the partial safety factor for steel is 1,05 - as in the UK NAD.
UK NAD

4.6.4 Minimum degree of shear connection 6.1.2

In using the above methods, a minimum degree of shear connection is specified in
Eurocode 4, based on research by Johnson and Molenstra®. The minimum limit
is introduced in order to ensure adequate deformation capacity of the shear
connectors. In principle, the use of the stress block method imposes greater
deformations on the shear connectors at failure and, therefore, any general limit is
conservative for the linear interaction method.

The general limit on the degree of shear connection is defined in Clause 6.1.2 as:

L <5m N/Nf > 0,4
5 £ L<25m N/Nf > 0,25 +0,03L (12)
L >25m N/Nf > 1,0

where L is the beam span in metres.
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A relaxation of the lower limit is permitted when all the following four conditions are
met:

through-deck welding of stud shear connectors of 19 mm diameter is used.
there is one stud per rib.

the rib is of proportions b /) > 2 and h, < 60 mm

the linear interaction method, described in Section 4.6.2, is used.

In this case:

0,4
0,04 L (13)
1,0

10 m N/Nf
25m N/N;

L
10 < L
L >25m N/N;

VvV IA A
vV vV IV

These limits are compared in Figure 8. Equation (13) is similar to the requirements
of BS 5950: Part 3, but gives some improvement for longer spans. It reflects the fact
that the linear interaction method is conservative in comparison to the stress block
method and, therefore, the shear connectors are not stressed to the same extent.

>

=
o
T

P Limit for composite slabs
(subject to certain requirements)

e
rs

Minimum degree of shear connection N/N;

5,0 10,0 25,0
Span (m)

Figure 8 Variation of minimum degree of shear connection with the span
of a composite beam

4.6.5 Spacing of shear connectors

Other limits may influence the maximum or minimum degree of shear connection that
may be used in practice.

The minimum spacing of the shear connectors is:
5d longitudinally and  4d laterally.

The maximum spacing is the smaller of:

6 X slab depth or 800 mm.

Limits are also placed on the edge distance and the minimum flange thickness for
adequate welding.
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4.6.6 Other checks

Partial shear connection is not permitted for beams subject to heavy non-symmetric
point loads due to columns etc. A further requirement is that the moment resistance
of beams subject to point loads should be adequate at all locations along the beam.
It may be necessary to check the shear connection provided at intermediate points or,
alternatively, distribute the total number of shear connectors in proportion to the shear
force distribution along the beam.

4.7 Influence of deck shape

The efficiency of the shear connection between the composite slab and the composite
beam may be reduced as a result of the shape of the deck. This is analogous to the
behaviour of haunched slabs where the strength of the shear connectors is highly
dependent on the area of concrete around them. The behaviour is illustrated in
Figure 9.

Concrete

Force \

Weld Crushing Stud force

distribution
(a) Shear connector in plain slab

Moment on head \ Crushing
Cracking ~ T XK 2
Centre:?\. ny / L. -l
resistance E ’/// o
s .‘bo N " .‘
- hp \\"-
\ A

Force
(b) Shear connector fixed through profiled sheeting

Figure 9 Shear connector forces in solid and composite slabs

According to Eurocode 4, the strength reduction factor, k,, for shear connectors
(relative to a solid slab) is determined from:

) 0,7 by (b —h)

TN B b

A

1,0 forN, =1 (14)

IA

0,8 for N, =2

EC4 Clause

6.3.3

6.3.3.2

21



EC4 Clause

where b, is the average trough width (or minimum width for re-entrant profiles)
h s the stud height
N_ is the number of studs per trough N, < 3).

This formula applies to the strength of the shear connectors when the steel decking
crosses the beams and where the shear connectors project at least 35 mm above the
top of the decking. A further limit is that 2 < hp + 75 mm in evaluating «,.

The coefficient of 0,7 has been established on the basis of recent test evidence®¥.
It is a reduction from the coefficient of 0,85 used in previous guidance. It is also
recognised that the formula may be unconservative for shear connectors in pairs and
therefore the upper limit on k, is 0,8 (as it is in BS 5950: Part 3).

Where the decking is placed parallel to the beams, the constant in the above equation 6.3.3.1
is reduced from 0,7 to 0,6. However, no further reduction is made for the number
of shear connectors in this case and the limit on k, is 1,0 for N = 1or2.

Many modern deck profiles have a central stiffening fold in the trough which requires
the shear connector to be welded off-centre. The preferred position of attachment is
where the shear connectors are located on the side of the trough closest to the end of
the nearest support (see Figure 10). This requires a change in orientation at
mid-span. If this arrangement cannot be assured on site, then a conservative view of
the strength reduction factor is to be taken.

Crushing

End of

ot =

Non-beneficial side Beneficial side

Force applied to slab

Figure 10 /nfluence of off-centre shear connector forces

No guidance is given in Eurocode 4 but BS 5950: Part 3 may be used in this case.

The important dimension is e, the distance from the centre of the shear connector to

the mid-height of the adjacent deck (see Figure 10). In using the above equation b,

should be taken as 2e where the shear connectors are welded in the non-beneficial

location. This only applies to cases where the deck crosses the beams, as illustrated.

Alternatively, manufacturers’ test information, as obtained from standard ‘push out' 10.2.2
tests may be used. This should be divided by the appropriate safety factor.
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4.8 Transverse reinforcement

The longitudinal shear strength of the concrete slab should be checked in order to
ensure transfer of force from the shear connectors into the slab without splitting the
concrete. This may require provision of transverse reinforcement (perpendicular to
the beam). Potential shear planes through the slab lie on either side of the shear
connectors (Figure 11).

. Cover width of _
decking

Reinforcement l

a a
~ ;. ﬂ‘ -I
————— ———H - — =

! !

a a

(a) Deck perpendicular (b) Deck parallel
to beam to beam

Figure 11 Potential failure planes through composite slab in longitudinal
shear

The shear resistance per unit length of shear plane along the beam is:
Vra = 5 A Mg, + A fy /v, < 024, ,nfi /v, (15)
where A, is the cross-sectional area of concrete per unit length in any shear plane
Tgq 18 the basic shear strength of concrete, presented in Table 5
A, is the amount of the reinforcement crossing each shear plane
So is the yield strength of the reinforcement

n is taken as 1,0 for normal weight concrete and 0,3 + 0,7 (5)/2400) for
lightweight concrete, where p is the concrete density (kg/m"°).

Table 5 Table of Trq @S a function of fou

Strength class| C20/25 | C25/30 | C30/37 | C35/45 C40/50|C45/55 | C50/60
of concrete

f 25 30 37 45 50 55 60

cu

TRd 0,25 0,30 0,33 0,37 0,42 0,45 0,48
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To this longitudinal shear resistance may be added a component arising from the
tensile strength of the deck. Its full strength can be used when the deck crosses the
beams (i.e. secondary beams), and is continuous. There are situations, however,
where the deck is discontinuous. In such cases, the anchorage force developed by the
shear connectors may be included, provided both ends of the deck are properly
attached (see Figure 12). The anchorage force per unit length of the beam is given
both in BS 5950: Part 3 and EC4, as:

N,
Ved = T’ 4d 1. f,,) Map (16)

where N, is the number of shear connectors in each group on the beam flange

d is the stud diameter
t, is the sheet thickness
P is the design strength of the sheet steel used to form the profiled decking
s is the shear connector spacing.
d
Butt joint in deckin ‘)‘ <
1 Butt o g
I
‘ * ‘ :‘I ¢ ‘ ¢ Reaction .
il in slab ____NI______
I |
I
||4_@/Y’\ y - ” -
I ' =
:: Force applied
Anchorage ll by shear
force in Hz’zdl connectors Beam
decking “
PLAN ELEVATION

Figure 12 /llustration of action of decking as transverse reinforcement

The coefficient of 4 should be replaced by (1 + a/(1,1d)) where a is the distance of
the edge of the sheet from the centre of the stud. Recent test information indicates
that this approach is very conservative and full end anchorage is achieved when the
edge distance, a, exceeds 2d. In practice, the edge distance should exceed 40 mm.

For an internal beam, the total longitudinal shear resistance per unit length of the
beam is determined by shear failure along two shear planes and is therefore

2(vgy + Vs »- This resistance should exceed the equivalent shear force transferred
by the shear connectors at the ultimate limit state.

“The contribution of the decking should be neglected where it is not properly anchored

(i.e. at discontinuities or at edge beams), or where longitudinal sheet overlaps are
close to the beam. This is generally the case in primary beams subject to point loads
where the deck is placed parallel to the beams. In such cases additional transverse
reinforcement is required in the slab in the high shear zone. It is usually found that
mesh reinforcement provides adequate transverse reinforcement in the design of
secondary beams.
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5. SERVICEABILITY LIMIT STATES

5.1 General criteria

The serviceability requirements for composite beams concern the control of
deflections, cracking of concrete and, in some cases, vibration response. Deflections
are important in order to prevent cracking or deformation of the partitions and
cladding, or to avoid noticeable deviations of floors or ceilings. Floor vibrations may
be important in long span applications, but these calculations are outside the scope of
the Code (see Section 5.4).

Most designers base assessments at the serviceability limit state on elastic behaviour
(with certain modifications for creep and cracking etc.). To avoid consideration of
post-elastic effects, limits are usually placed on the stresses existing in beams at the
serviceability limit state. However, no stress limits are given in Eurocode 4, because
it is argued that:

. slight yielding in the positive moment region has a limited effect on
deflections;
. the beneficial effects of continuity on deflection are ignored.

Deflection limits are not specified in Eurocode 4 and reference is made to Eurocode 3
for limits on deflections due to permanent and variable loads (see Table 6). Many
designers feel that ‘total’ deflections are less important than imposed load deflections,
for example, where a raised floor or suspended ceiling is used. It is justified to relax
the limit on total deflection to span/200 in such cases, or to consider precambering
or propping of long span beams.

5.2 Calculation of deflections

5.2.1 Second moment of area

Deflections are calculated using the second moment of area of the composite section
based on elastic properties (See Figure 13). Under positive moment the concrete may
be assumed to be uncracked, and the second moment of area of the composite section
(expressed as a transformed steel section) is:

2 3
_Ag (g +2h, + B bygh

-y (17)
¢ 4(1 +np 2n @
where:
n is the ratio of the elastic moduli of steel to concrete (see Section 5.2.2) taking

into account the creep of the concrete

r is the ratio of the cross-sectional area of the steel section relative to the
concrete section

1 is the second moment of area of the steel section

Note: other terms as defined previously.
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Table 6 Recommended limiting values for vertical deflections in Eurocode 3

Deflections 8 =

max
/ State 0

>3
J| 3,

L

lo ]
)
Il

sagging in the final
state relative to the

straight line joining the

supports.

due to G
(variation of the deflection
of the beam due to the
permanent loads)

(state 1)

due to Q
(variation of the deflection
of the beam due to the
variable loading)

beam in the unloaded state

5 3
{ \_...-/ %8:“ [ pre-camber (hogging) of the
5;}_ State 1 State 2 (state O)

L

(state 2)

Conditions Limits

8mix 82
roofs generally L/200* L/250
roofs frequently carrying personnel other than for L/250 L/300
maintenance
floors generally L/250* L/300
floors and roofs supporting brittle finish or non-flexible L/250 L/350
partitions
floors supporting columns (unless the deflection has been | L/400 L/350
included in the global analysis for the ultimate state)
* where 5, .. can impair the appearance of the building L/250 -

+ may be reduced to L/200 if a raised floor or suspended ceiling is used.

For cantilever: L = twice cantilever span
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Figure 13 FElastic behaviour of composite beam

The ratio I /I in Equation (7) therefore defines the improvement in the stiffness of the
composite section relative to the steel section. Typically, I /I is in the range of 2,5
to 4,0, indicating that one of the main benefits of composite action is in terms of
reduction of deflections.

5.2.2 Modular ratio

The values of elastic modulus of concrete under short term loads are given in
Table 3.2 of EC4. The elastic modulus under long term loads is affected by creep,
which causes a reduction in the stiffness of the concrete. The modular ratio, 7, is the
ratio of the elastic modulus of steel to the time-dependent modulus of concrete.
Typically modular ratios that may be used for normal weight concrete are 6,5 for
short term (variable) loading, and 20 for long term (permanent) loading in an internal
environment.

For buildings of normal usage, surveys have shown that the proportions of variable
and permanent imposed loads usually exceed 3:1. Although separate deflection
calculations may be needed for the variable and permanent deflections, a
representative modular ratio of 10 is usually appropriate for imposed load deflection
calculations.

5.2.3 Influence of partial shear connection

Deflections increase due to the effects of slip in the shear connectors. These effects
are ignored in composite beams designed for full shear connection. For cases of
partial shear connection using headed stud shear connectors, the deflection, 3, is
increased according to:

5
S c1scit =N |22 (18)
5, N, |3,
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N/Nf is the degree of shear connection at the ultimate limit state

3, is the deflection of the composite beam with full shear connection

3, is the deflection of the steel beam under the same loads

C is a coefficient, taken as 0,3 for unpropped construction and 0,5 for propped
construction.

The difference between these coefficients arises from the higher force in the shear
connectors at serviceability in propped construction.

An additional benefit of using Eurocode 4 is that no account of slip is taken in
unpropped beams when N/N.> 0,5 (i.e. 8 = 8, in the above equation). BS 5950
Part 3 does not make the relaxation. In EC4 it is argued that deflection calculations
are already conservative.

5.2.4 Shrinkage induced deflections

EC4 is ambiguous about deflections arising from shrinkage of the concrete slab. It
states that shrinkage deflections need only be calculated for simply supported beams
when the span to depth ratio of the beam exceeds 20, and when the free shrinkage
strain of the concrete exceeds 400 X 107, In practice, these deflections will only be
significant for spans greater than 12 m in exceptionally warm dry atmospheres.

The curvature, K, due to a free shrinkage strain, g, iS:

_ & (h, +2h, +h) 4,
s 2(1 +nn) I,

n is the modular ratio appropriate for shrinkage calculations (n ~ 20).
The deflection due to this curvature is:

_ 2
8 = 0,125K, L

This deflection formula ignores continuity effects at the supports and probably
over-estimates shrinkage deflections by a considerable margin.

5.3 Stress checks

No specific guidance on serviceability stress limits is given in Eurocode 4 and it may
be concluded that stress checks are not required at the serviceability limit state if
proper account is taken of the imposed and total load deflection limits. This
represents a considerable reduction in design effort relative to BS 5950: Part 3.
However, there may be cases where serviceability stress checks are prudent in order
to avoid inelastic deflections. Examples might be for beams supporting heavy
cladding or columns.
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5.4 Vibration check

This section is included because a check on the potential vibration response may be
necessa.r?' for long span beams designed for light imposed loads. A simple
measure®¥ of the natural frequency of a beam is:

f=

cycles/sec

o

where 8 is the instantaneous deflection ( in mm) caused by re-application of the self
weight of the floor and other permanent loads on to the composite beam.

A minimum limit on f is proposed as 4 cycles/sec for most building applications
except where there is vibrating machinery, or 3 cycles/sec for car parks. The limit
may be raised to 5 cycles/sec for special buildings such as sports halls.

5.5 Span to depth ratio

Adequate serviceability performance may be generally assumed when the composite
beams are less than a certain span to depth ratio. This precise limit depends on the
form of loading and steel grade. The following limits may be used for choosing
composite beam sizes at the Scheme Design stage:

Uniform loading: Span to depth ratio = 18 to 20
Two point loading: Span to depth ratio = 15 to 18

where the ‘depth’ is the combined slab and beam depth. Spans longer than these
limits will generally be controlled by serviceability criteria, as covered in this section.

5.6 Crack control

It is only necessary to control cracking of concrete in cases where the proper
functioning of the structure or its appearance would be impaired. Internally within
buildings, durability is not affected by cracking. Similarly when raised floors are
used, cracking is not visually important.

Where it is necessary to control cracking, the amount of reinforcement should exceed
a minimum value in order to distribute cracks uniformly in the negative moment
region. This minimum percentage, p, is given by:

A
p =— x100% =k, .k. i X 100%
(4 cs
where:
k. is a coefficient due to the bending stress distribution in the section with a
value between 0,4 and 0,9.
k is a coefficient accounting for the decrease in tension strength (X ~ 0,8).
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Jet is the effective tensile strength of concrete. A value of 3 N/mm? is the
minimum adopted.

o is the maximum permitted stress in the reinforcement.
A typical value of p is 0,4% to 0,6 % which is well in excess of the minimum of
0,2% necessary for shrinkage control and transverse load distribution. However,
these bars need only be placed in the negative moment region of the beams or slabs.
This reinforcement may also act as fire reinforcement or transverse reinforcement.

Steel decking plays an important role in preventing shrinkage cracking and, therefore,
additional reinforcement is not necessary where this is the only concern. Although
beneficial, the effect of the steel decking is neglected when the slab is subject to
negative moment and cracking may occur at the supports. In such cases, additional
reinforcement is required.

An additional criterion is that the bars should be of small diameter and should be
spaced relatively close together in order to be more effective in crack control.
Maximum bar spacings for a given steel stress are given in Table 7. Otherwise
checks on crack widths are made as in EC2.

Table 7 Maximumn bar spacing for high bond bars

Steel stress o (N/mm?) <160 | 200 | 240 | 280 | 320 | 360 | 400

Maximum | w, = 0,3 mm 250 | 200|160 | 110| use Table 5.1
bar spacing in EC4

MM |, =05mm | 250 |250 250250200140 80

where w, = design crack width
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6. FIRE RESISTANCE

The fire resistance of composite beams may be established in a manner similar to that for steel beams.
The important parameters in determining the required thickness of fire protection are the limiting
temperature of the section and the fire resistance period. Design values are presented in BS 5950:
Part 8" as a function of the load ratio of the beam at the fire limit state. This is defined as:

Load ratic = Applied moment at fire limit state

Moment resistance of composite beam at room temperature

The moment resistance at room temperature may be established by setting partial factors on materials
to unity (see Table 1). For most beams designed to their maximum resistance under normal
conditions, the load ratio is typically 0,6.

The limiting temperature of the composite section at this load ratio is 620°C. Most fire protection
materials available in the UK are assessed on a single limiting temperature of 550°C which is
therefore conservative. Hence, the data 2gresentcid in the ASFPCM/SCI/FTSG publication Fire
protection for structural steel in buildings( ) may be used for composite beams.

Recent research in the UK? has shown that in composite beams with steel decking, it is possible to
omit the void fillers above the top flange of the steel beam in cases of up to 60 minutes fire resistance.
This is particularly economic where board type fire protection is used in composite beams with
trapezoidal deck profiles.

Detailed guidance on calculation methods for the fire resistance of composite slabs and beams will be
presented in the forthcoming Eurocode 4: Part 1248,
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7.

COMMENTARY ON DESIGN TABLES FOR
COMPOSITE BEAMS

7.1 General information

The selection of the size of steel beam to be used as a composite beam depends upon a number of
variables: span, loading, beam spacing, slab depth, concrete characteristics, steel grade, deck profile
shape, etc. Some of these variables have been fixed for the purposes of preparing the Design Tables:

The steel beams considered are Universal Beam (UB) and Universal Column (UC) sections.
In addition, continental beams (IPE) and column (HE) sections are also considered for typical
cases that may be used in the wider European context.

The common span of composite slabs is 3,0 m, which determines the spacing of the secondary
beams. The practical range of the spans is 2,5 m to 4 m with different deck heights.

The depth of the composite slab is determined by the fire resistance requirements. For a
90 minute fire resistance, the typical depths are 120 mm to 140 mm. These depths are
obtained from Reference 20.

The concrete grade is typically grade 30 (concrete cube strength 30 N/mm?).

The steel grade is usually grade S 355 (characteristic yield strength 355 N/mm?).

Welded shear connectors are 19 mm diameter and 95 to 120 mm as-welded length.

The number of shear connectors fixed to secondary beams is a function of the spacing of the
deck troughs. Shear connectors are normally welded in every or alternate troughs (or in pairs
for wide-trough profiles).

The span of primary beams is a function of the number of secondary beams and the spacing
of the secondaries. The main variable is then the maximum span of the secondary beams in

the grillage, which determines the magnitude of the point loads on the primary beams.

The steel beams are unpropped during construction.

The tables refer to four ‘generic’ profiles as shown in Figure 14. These profiles are typical of the
broad range of modern steel decks that are marketed. The generic profiles are used in order to reduce
the number of Design Tables presented in Section 8. Their spanning capabilities are also indicated
in Figure 14.
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Figure 14 Deck profiles used in the Design Tables for composite beams

Two main design cases are considered: uniformly loaded beams (i.e. secondary beams loaded directly
by the composite slab) and point-loaded beams (i.e. primary beams loaded by secondary beams). For
uniformly loaded beams, the decking is taken as being laid perpendicular to the beams, so that shear
connectors can only be fixed in locations determined by the spacing of the troughs of the deck profile.
For point-loaded beams, the decking is laid parallel to the beams, so that the spacing of the shear
connectors is independent of the deck profile shape.

The Design Tables for the uniform load cases are presented in terms of permissible spans of beams
for the specified imposed load and selected beam size. Linear interpolation between different imposed
loads is permitted. The design follows the approach of Section 4, and the failure criterion
corresponding to the maximum beam span is also shown (see Section 7 .2). Spans are given for the
cases with shear connectors in every trough, alternate troughs or in pairs per trough; the difference
being the degree of shear connection provided. Also given is the imposed load deflection and that of
the unpropped beam in the construction stage.

The Design Tables for the point load cases are presented for single and double (equally spaced) point
loads. Because the spacing of these point loads is equal to the slab span, it follows that the beam span
is a multiple of the slab span (i.e. 2 times the slab span for the single point load case and 3 times the
slab span for the double point load case). Output is now in terms of the length of the secondary
beams in the grillage (i.e. the spacing of the primary beams). Because of the greater number of
variables in these Tables, the results are expressed in terms of the maximum span of the secondary
beams, and also the number of shear connectors required for the appropriate degree of shear
connection. Again, the failure criterion is also given for each case (see Section 7.2).
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Designs are carried out using normal weight (NWC) and lightweight (LWC) concrete. Slab depths
in LWC are approximately 10 mm less than in NWC for the same fire resistance period. In general,
the size of composite beams designed with LWC slabs will be comparable to those designed with
NWC slabs because the reduction in their composite strength is partly offset by the reduced weight
of the slab. The design of NWC slabs with S 275 grade steel beams was considered to be relatively
unusual and is not included for most of the tables. The tables are standardised on grade 30 concrete,
as higher grades demonstrate little benefit in cases where spans are controlled by serviceability.

Because of the potentially large number of Design Tables, the different cases considered in this
publication have been rationalized. The uniform load cases are more sensitive to the particular deck
profile used, since the degree of shear connection is a function of the trough spacing. This is not the
case for the point load cases, because the number of shear connectors can easily be varied. Therefore,
the Design Tables have been reduced to the two cases of the ‘re-entrant’ and the ‘medium height’
trapezoidal profile when considering point loads.

The design of edge beams is considered only for the above profiles as these designs can be applied
also to other profiles at the Scheme Design stage. For edge beams, the effective width of the slab and
its loading are half of those of the equivalent internal beams. However, an additional cladding load
of 10 kN/m is included. In order to minimize any potential deformation of the cladding, this load is
considered as an imposed load when calculating deflections and a relatively severe imposed load
deflection limit of span/500 is used in this case.

The effect of varying the beam spacing is considered for the medium height ‘generic’ profile only.
The cases considered are 3,0 m and 3,6 m spacing. A method of taking into account different beam
spacings is given in Section 7.4. The use of Hilti shear connectors is considered only for re-entrant
profiles where, for geometric reasons, this connector can be readily installed.

In general, increasing the slab depth increases the beam spans that may be used. This is because the
moment resistance and the elastic section properties of the beams increase more rapidly than the
increase in self weight. However, the degree of shear connection is influenced by the slab depth for
heavier beams (as R, < R, in Section 4.6). Increasing the slab depth can in some cases cause no span
to be output in the tables. This is because the minimum degree of shear connection can no longer be
achieved for a given spacing of shear connectors. For small increases in slab depth (up to 15 mm)
above those tabulated, the adverse effect on the degree of shear connection may be neglected.
Consequently, designs using thicker slabs can be used safely based on data for thinner slabs.

It should be noted that the design of uniformly loaded beams is generally controlled by serviceability
criteria (g to i, see Section 7.2 for the definitions of the criteria). This means that the moment
resistance of the beam is satisfactory, except for beams with low degrees of shear connection. For
beams subject to point loads, strength or serviceability criteria may control the design.

7.2 Introduction to uniform load cases

Design Tables 1 to 28 in Section 8 present the maximum spans of uniformly loaded composite beams
as a function of the imposed loading on the floor and the beam size.

The results are tabulated for shear connectors in every trough and, if appropriate, for shear connectors
in alternate troughs, or for two shear connectors per trough (in pairs).

The user selects the beam size for a given slab configuration, which just satisfies the design criteria
of load and span. Linear interpolation between the load cases is permitted. Beam sizes can be
compared for two spacings of shear connectors in order to appraise the overall economy of the
structural design.
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The following additional points should be noted:

Loads:

The des1gn imposed loads should include 1 kN/m? for partitions (according to BS 6399:
Part 1€ ) They are presented as unfactored loads of 3,5, 4,5, 6 or 7,5 kN/m? which
correspond to typically specified imposed loads in BS 6399.

The tables include an allowance of 0,5 kN/m? for cellmg and services. The self weight of
the slab is calculated from a density of 2350 kg/m for normal weight (NWC) concrete and
1850 kg/m for lightweight (LWC) concrete. The deck weight is taken as 0,12 kN/m®. The
self weight of the steel beam is also included.

Shear connectors:

These are either:

Welded: 19 mm diameter stud shear connectors of 95 mm as-welded height (100 mm
nominal height) or 120 mm for the deep deck, or

Hilti: shot-fired shear connectors of 110 mm height (HVB 110).

Symbols:

LE maximum span (m) for shear connectors placed in every trough

LA maximum span (m) for shear connectors placed in alternate troughs

LP maximum span (m) for shear connectors placed in pairs per trough (if appropriate)
DE imposed load deflection (mm) for shear connectors placed in every trough (for span LE)

DA imposed load deflection (mm) for shear connectors placed in alternate troughs
(for span LA)

DP imposed load deflection (mm) for shear connectors placed in pairs per trough
(for span LP)

DS deflection (mm) of the beam due to self weight of the floor and the beam in unpropped
construction (for span of LE or LP, whichever is the greater)

Failure criteria (as noted in the tables) are:
a  moment resistance of the beam exceeded in the construction stage

b shear force in composite beam exceeds 0,5 V. peRd and the design continues by
calculating the reduced moment resistance of the SCCthl’l

¢ moment resistance of composite beam with full shear connection exceeded
d moment resistance of composite beam with partial shear connection exceeded

e limit on degree of partial shear connection not satisfied (see Section 4.6)
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f  serviceability stress in steel, i.e. fy is exceeded (not included in EC4, but considered here
only for edge beams)

g total deflection limit exceeded. This limit is taken as span/200.

h  imposed load deflection limit exceeded. This limit is taken as span/350 for internal
beams and span/500 for edge beams supporting cladding. The cladding load, if
supported by the edge beam, is included in this check.

i  natural frequency < 4 Hz

Long spans:

As the spans increase, the beam sizes are often controlled by failure criterion e or i. Criterion
e occurs because the minimum degree of shear connection (Section 4.6) increases more
rapidly with span than the shear connection provided. In such cases it is appropriate to reduce
the spacing of the shear connectors. Criterion i is strongly dependent on the relative
proportions of dead and imposed load. The method in Reference 25 may be used to justify
the use of longer spans.

Transverse reinforcement:

A check has been made on the need for additional transverse reinforcement. It is assumed
that A142 mesh is provided in all cases. If the deck is continuous over the beams, no
additional reinforcement is necessary. If the deck is discontinuous, additional reinforcement
may be required (see Section 4.8).

Positioning of shear connectors:

It is assumed that where there is a central stiffener in the trough of the deck, the shear
connectors are welded as suggested in alternate positions in the adjacent troughs. If not, the
strengths of the shear connectors may be less than those used to compute the Design Tables.
The strength reduction factors (k, in Section 4.7) as used in the Design Tables are presented
in Table 8.

Table 8 Reduction factors on shear connector strength due to deck shape as used in the

Design Tables

Welded studs Hilti
Deck profil 110mm height
eck profile [ T o e |Pairs of | Parallerx |1 O™ height
(see Figure 14) .
height | studs | studs
{mm) .
Strength reduction factor, k,
Re-entrant 95 1,0 0,8 1,0 1,0
Shallow 95 1,0 0,8 1,0 1,0
Medium height 95 0,9 0,8 1,0 1,0
Deep 120 0,9 0,7 1,0 N/A

* decking parallel to beam.
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7.3 Introduction to point load cases

Design Tables 29 to 64 in Section 8 present the beam sizes that may be used for primary beams
subject to point loads. In this case, the span of the primary beam and the imposed load on the floor
are defined and the tabulated data are expressed in terms of the maximum span of the secondary
beams in the grillage. This effectively defines the magnitude of each point load.

Two cases are considered:

. Single-point load: Secondary beams connected to the mid-span of the primary beam.
The spacing of the secondary beams is 3, 3,5 or 4 m, and therefore
the primary beam spans are 6, 7 or 8 m respectively.

. Double-point loads: ~ Secondary beams connected to the third-span points of the primary
beam. The spacing of the secondary beams is 2,5, 3 or 3,5 m, and
therefore the primary beam spans are 7,5, 9 or 10,5 m respectively.

The user identifies the load case and the length of primary beam under consideration. The user then
selects the beam size corresponding to the span of the secondary beams (i.e. spacing of the primary
beams). Linear interpolation between the load cases is permitted.

The following additional points should be noted:

. Loads:
The des1gn imposed loads should include 1 kN/m? for partitions (according to BS 6399:
Part 1¢ ) They are presented as unfactored loads of 3,5, 4,5, 6, or 7,5 kN/m®.

The Design Tables include an allowance of 0,5 kN/m? for cellmg and services. The self
weight of the slab is calculated from a density of 2350 kg/m for normal weight (NWC)
concrete and 1850 kg/m for lightweight (LWC) concrete. The deck we1§ht is taken as
0,12 kN/m?. The weight of the primary beam, and an allowance of 0,3 kN/m” for the weight
of the secondary beams are also included.

. Shear connectors:
These are either:
Welded: 19 mm diameter stud shear connectors of 95 mm as-welded height (100 mm

nominal height) or 120 mm for the deep deck, or

Hilti: shot-fired shear connectors of 110 mm height (HVB 110).

. Symbols:
L maximum span (m) of the secondary beam (or average spans of the secondary beams to
the left and right of the primary beam meeting at one point on the beam).

N number of shear connectors required in beam span subject to the minimum spacing noted
in Section 4.6.5. These should be distributed uniformly in the zone of high shear.
Additional shear connectors are required in the mid-span zone of the beams with two point
loads.
. Failure criteria:

As for uniform load case (see Section 7.2).

37



o Transverse reinforcement

It is assumed that the deck may be discontinuous or that sheet-sheet overlaps may be present
adjacent to the beams. Transverse reinforcement (in addition to A142 mesh) will be required
in most beams subject to point loads. This should be calculated from the guidance in Section
4.8.

7.4 Use of the tables for typical design cases

The following examples illustrate how the designer easily selects the size of steel section to be used
in the Scheme Design of a composite beam and floor system. The Design Tables only deal directly
with those cases appropriate to the tabulated design data. Interpolation between the tabulated spans
for different imposed loads is straightforward but judgement is required when dealing with different
beam spacings, slab depths, etc.

Consider an internal bay of a composite beam and slab gnllage with a column grid of 9 m X 6,5 m,
and with a specnﬁed imposed load (unfactored) of 3,5 kN/m?. The applied 1mposed load should also
include 1 kN/m? for partitions (as in BS 6399) giving a total of 4,5 kN/m?.

For efficient design, the secondary beams span 9 m and the primary beams 6,5 m. Alternate
secondary beams are connected to the mid-span point of each primary beam. Therefore, the
composite slab is designed to span 3,25 m between the secondary beams.

The slab is required to have 1'% hours fire resistance and is constructed of lightweight concrete. For
Scheme Design purposes, a 60 mm deep deck profile is selected which is intended to be unpropped
during construction (as a deeper profile may be more efficient for spans exceedmg 3,2m). The
generic deck profile to be used is the medium height profile of Figure 14. The minimum slab depth
for this period of fire resistance is 130 mm (see Reference 19). Design is to be carried out for grade
S 355 steel and welded (19 mm dia. X 95 mm long) shear connectors.

7.4.1 Secondary beams

The relevant cases for sizing of the secondary beams subject to uniform load are Tables 10 and 14
corresponding to beam spacings of 3 m and 3,6 m respectively. It is possible to interpolate linearly
between the tabulated spans for these beam spacings, using an imposed load of 4,5 kN/m?. Beams
that satisfy the design criteria are:

two shear connectors per trough (LP = 9 m)

305 X 165 X 54kg/m UB  }

[

- total deflection limit (criterion g) exceeded
356 X 171 X 45 kg/m UB }

shear connectors in every trough (LE > 9 m)

406 x 140 X 39 kg/m UB } - moment resistance with partial shear connection
(criterion d)

The Universal Beam 305 X 165 X 54 kg/m (grade S 355) with two shear connectors in every trough

is selected as the shallowest. The imposed load deflection (DP) is 17 mm (span/530) for this case,
and the self-weight deflection (DS) of the steel beam is approximately 27 mm.
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An alternative method of designing for a wider beam spacing b than that tabulated is to distribute the
excess load on width (b - 3) m as an equivalent uniform load. The additional unfactored imposed load
for equivalent beams at 3 m spacing is:

w; = w, % = 0,6 kN/m?

where w, is the total factored loading on the slab.

In the above case, the modified imposed load is 4,5 + 0,6 = 5,1 kN/m?. This imposed load may
be now used in Table 10 alone (for b = 3 m).

This approach is unconservative for closer beam spacings because the moment resistance of the beam
is affected by the slab breadth for beams longer than 4 times the beam spacing.

7.4.2 Primary beams

The relevant case for sizing of a primary beam subject to a central point load is Table 41. The beam
span is 6,5 m. Linear interpolation between the cases of 6 m and 7 m span is conservative.

The required spacing of primary beams (L > 9 m) for an imposed load of 4,5 kN/m? is achieved
for the following beam sizes:

305 X 165 X 54 kg/m UB }
356 X 171 X 45 kg/m UB } - moment resistance with full shear connection (criterion c)
406 X 140 X 46 kg/m UB }

The Universal Beam 305 X 165 X 54 kg/m (grade S 355) is selected as being of the same depth as
the secondary beams. The required number of shear connectors is 50 (i.e. at 130 mm spacing). It
is usually necessary to provide additional transverse reinforcement (see Section 4.8). Imposed load
deflections are not presented as they do not generally influence the design of beams subject to point
loads. Typically, these deflections will be less than span/400.

7.4.3 Design example for composite beam

The Design Tables are intended to be used for Scheme Design purposes. For Final Design it is
normally necessary to provide more detailed calculations, knowing that the selected beam will satisfy
the design criteria. A fully worked design example is presented in Appendix A for a typical 10 m
span composite beam subject to uniform load. For this case, the section size is first obtained from
Design Table 8. Also included is a check on the need for transverse reinforcement.

7.5 Comparison of designs to different codes

Modern codes for composite construction are based on the same general principles of design, but the
global safety factor is separated among the loads and materials that are used. Serviceability limits are
introduced in some Codes but not in others. Table 9 summarises the main design parameters used
in four major Codes.

Comparison of these parameters is only meaningful in terms of their effect on practical designs. The
load-span tables in Section 8 are expressed in terms of the maximum span that can be achieved for
a given load. Comparison may be made between the maximum span of the same beam designed to
Eurocode 4 or BS 5950: Part 3. The results are expressed in Figure 15 for the medium height generic
deck type with normal or lightweight concrete.
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In general, the introduction of the total deflection limit (criterion g in the Design Tables) leads to a
reduction in maximum span relative to the previously published Design Tables'” in accordance with
BS 5950: Part 3. The differences are greater for normal weight than for lightweight concrete due to
the influence of self weight deflections. For deeper beams using lightweight concrete, the difference
in maximum spans are less than 5% . This severe deflection limit avoids the need for a serviceability
stress check which often controls designs to BS 5950: Part 3. Beams designed for low partial shear
connection (i.e. single shear connectors per trough) achieve similar spans according to the two Codes.
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Figure 15 Comparison of maximum spans obtained from Eurocode 4 and BS 5950: Part 3
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8. DESIGN TABLES

This section contains Design Tables for both uniform and point load cases which may be used in the
Scheme Design of composite beams. For ease of use, a list of these Design Tables including their
design parameters is given below:

List of Tables for generic profiles - Uniform load case

Table| Deck profile Fire Slab | Steel | Concrete| Slab Shear Steel

No resistance | span | grade type depth | connectors |sections
(hrs) {m) {mm)

1 Re-entrant 1% 3 S 355 LWC 120 w uB/uUC
2 S 366 NWC 130 w "
3 S 275 LWcC 120 W "
4 S 275 NWC 130 W "
5 S 365 NWC 130 W IPE/HE
6 S 235 NWC 130 W "
7 | Shallow height 1% 3 S 355 LWC 125 w UB/UC
8 S 355 NWC 1356 w "
9 S 276 LWC 125 W "
10 | Medium height 1% 3 S 35656 LWC 130 W UB/UC
11 S 3656 NwC 140 W "
12 S 275 LWC 130 w "
13 S 3556 NWC 140 w IPE/HE
14 | Medium height 1% 3,6 | S3565 LWC 130 w UB/UC
15 S 3656 NWC 140 W "
16 S 275 LWC 130 w "
17 S 3566 NWC 140 w IPE/HE
18 Deep 1% 4 S 3556 LwWC 140 W UB/UC
19 S 355 NWC 150 W "
20 S 275 LWC 140 w "
21 | Medium height 1% 3E S 3565 LWC 130 w UB/UC
22 S 355 NwWC 140 w "
23 S 275 LWcC 130 w "
24 S 3656 NwWC 140 W IPE/HE
25 Re-entrant 1% 3 S 355 LWC 120 H UB/UC
26 S 355 NWC 130 H "
27 S 2756 LWC 120 H "
28 S 3556 NWC 130 H IPE/HE

W Welded shear connectors {19 mm dia.)

H Hilti shear connectors (110 mm high)

E Edge beam

All other cases are for internal beams.
Note: For construction in the UK, it is recommended that UB or UC sections in S275

or S3b5 steel are specified, because they are readily available.
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List of Tables - Point load cases

Table| Deck profile Fire Point Steel | Concrete | Slab Shear Steel

No resistance| load grade type |depth| connectors | sections
{(hrs) case {mm)

29 Re-entrant 1% S S 355 LtWC 120 w UB/UC
30 S 3565 NWC 130 w "
31 S 275 LWcC 120 w "
32 S 275 NwWC 130 w v
33 S 3bb NWC 130 w IPE/HE
34 S 235 NWC 130 w "
35 Re-entrant 1% T S 3565 LwWC 120 w UB/UC
36 S 3565 NWC 130 W "
37 S 275 LwWC 120 w "
38 S 275 NwWC 130 w "
39 S 355 NWC 130 w IPE/HE
40 S 235 NWC 130 w "
41 | Medium height 1% S S 365 LWC 130 w uUB/UC
42 S 355 NWC 140 w "
43 S 275 LWC 130 w "
44 S 365 NWC 140 w IPE/HE
45 | Medium height 1% T S 356 LWC 130 w UB/UC
46 S 355 NWC 140 w N
47 S 275 LwWcC 130 w "
48 S 355 NWC 140 w IPE/HE
49 | Medium height 1% SE S 3556 LWC 130 w uUB/UC
50 S 3565 NWC 140 w "
51 S 275 LwC 130 w "
52 S 3565 NWC 140 w IPE/HE
53 | Medium height 1% TE S 365 LwcC 130 W UB/UC
54 S 3b5 NWC 140 w "
55 S 275 LwcC 130 w "
56 S 365 NWC 140 W IPE/HE
57 Re-entrant 1% S S 366 LWC 120 H uB/UC
58 S 355 NWC 130 H "
59 S 275 LWC 120 H "
60 S 365 NWC 130 H IPE/HE
61 Re-entrant 1% T S 3565 LWC 120 H uUB/UC
62 S 355 NWC 130 H "
63 S 275 LWC 120 H N
64 S 355 NWC 130 H IPE/HE

S Single point load

T Two point loads (equally spaced)

E Edge beam

All other cases are for internal beams.
Note: For construction in the UK, it is recommended that UB or UC sections in S275

or S355 steel are specified , because they are readily available.




NOTES ON TABLES

Internal Beamn

Composite beam supporting a composite slab with equally spaced adjacent beams.

Edge beam

Composite beam supporting the edge of a composite slab. A line load of 10 kN/m is included to
represent the weight of cladding (e.g. brick and block wall).

Imposed load

The designer should include an allowance for partitions in the imposed load?.

Shear connectors

Welded stud (19 mm dia. X 95 mm) and Hilti shot-fired connectors (110 mm high) are included. For
decks deeper than 60 mm, 120 mm long studs are to be used.

Symbols

LE maximum span (m) for shear connectors placed in every trough

LA maximum span (m) for shear connectors placed in alternate troughs

LP maximum span (m) for shear connectors placed in pairs per trough (wide trough profiles)
L maximum spacing (m) of primary. beams

DE imposed load deflection (mm) for shear connectors placed in every trough (for span LE)
DA imposed load deflection corresponding to span LA

DP imposed load deflection corresponding to span LP

DS deflection (mm) of the beam due to self weight of the floor and the beam in unpropped
construction (for span of LE or LP, whichever is the greater)

N number of shear connectors in span of primary beam

Design criteria:
a moment resistance of the beam exceeded in the construction stage

b shear force in composite beam exceeds 0,5 Vp ¢Ra @nd the design continues by calculating the
reduced moment resistance of the section

moment resistance of the composite beam with full shear connection exceeded

a o

moment resistance of the composite beam with partial shear connection exceeded
limit on the degree of partial shear connection not satisfied (see Section 4.6)
serviceability stress in the steel exceeded (for edge beams only)

total deflection of span/200 exceeded

=0 - o

imposed load deflection of span/350 exceeded. This limit is increased to span/500 for edge
beams.

i natural frequency < 4 Hz

NB:  For some cases, the beam span corresponding to criterion e is output. This occurs in cases
where R, < R, and the minimum degree of shear connection is not achieved. This is not
strictly a ‘failure’ criterion but is a warning that the shear connection provided at greater
spans is less than the Code limit.

45



46



DESIGN TABLES
FOR COMPOSITE SLABS AND BEAMS
WITH STEEL DECKING
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Deck: RE-ENTRANT Table 1

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 120 mm
Beam spacing 30m Concrete Lw
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LE DE DS LA DA| LE DE DS LA DA| LE DE DS LA DA| LE DE DS LA DA
UB /UC m mmmm m mm|{ m mmmm m mm| m mmmm m mm| m mmmm m mm
203x133x 30]6,2 ¢ 8 22 62 g 8 |60:g: 920067 g 11|58 g 11 1788 ¢ 13167 ¢12:16 5319 14
254x102x 25|65 g 8 23 65 g 8 |64 g ’ g 9 62 g 12|57 d 10 13 56 d 10
x28|69 g 9 24 69 g 9 |67 ¢ g g [} d 1
| .254x146x 31] 7,1, g 10 .24 7,1..9.1016,9 g g Yo g dae]
: x37176. g 1126 7,3 g 1374 g g g @18
, x43]80 g t1:27 76914178 79 g g 919
305x102x 28] 7,6 g 10 26 76 g 10 (74 g g Td 1 d 11
x33}80 g 11 27 80 g 12|78 g g d 15|68 d 13 67 d 13
305x127x 37|82 g:12-28 82.g 12|80 g : g 75 yogag]
xa2l86 g 12 29 86 ¢ 12|83 g 14:26.:79"¢ g 20
x48]9,0 g 13 30 86 ¢ 15(87 g 15 27 83 g g 21
305x165x 40|86 g 13 29 86 g 13|84 g 15 26 84 g 15 g d 20
x46]9,1 g 14 30 87 g 16|88 g 16 27 84 g 18 g h 22
x54]95 g 14 31 92 g 17(93 g 17 28 88 g 19 g h 23
356x127x 33| 8,6 g-12 29 86 g 13:8,4:.g 1426 B4 g 14 sdd ..=:av__13>|
x30]9,2: ‘g 14 :31 9,2 g 14189 'g:16:27..89 g 16 d -d 19
356x171x45[9,7 g 15 32 97 g 15|94 g 17 28 9.4 g 17 a g d 20
x51]10,1 g 15 33 98 g 18|99 ¢ 18 29 9,4 g 20 g g d 24
x57]10,5 g 16 34 10,1 g 19 (10,2 g 19 30 9,8 g 21 g 9 h 25
x67]11,2 g 17 36 10,8 g 20 |10,9 g 20 32 104 g 23 g 9 h 27
406x140x 39} 9,8 g 15 .32 9,8 g 15(9,6:ig17.:29:9,6 ‘g 17 i g LiEEns
x46}10,5. g 16 34 10,5 g 16 [10,2:g 19 .31 10,2:g 19 Sl d ad22
406x178x 54}11,1 g 17 36 11,1 g 17 (10,8 g 20 32 10,3 g 22 g g d 25
x60l11,6 g 18 37 11,1 g 21 {11,2 g 21 33 10,8 g 24 g g d 27
x67]12.0 g 19 38 10,9 e 17 [11,6 g 22 34 10,9 e 22 9 g h 28
x74l12,4 g 20 33 10,9 e 16 (12,1 g 23 35 10,9 e 20 9 ® h 29
457x152x 52[11,6 g 18 38 11,6 g 18 [11,3 ¢:217734:11,3 g 21 d g di26
x60|12;2.:g 19.39 12,2 g 20°{11,9:¢:22 .35 11,4 g j j d 27
x67}12,7 'g 20 40 10,9 -e- 15 (12,39 2336 10,9 ¢ h 30
x7a}13,7 g 21 41 10,9 e 13}12,7:-9..24 37 10,9 ‘e 9128
i x82{13,5 g 22 43 10,9 e 12:{13,1 925 381098 ‘e 26
457x191x 67]12,7 g 21 40 10,9 e 15 |12,4 g 23 36 109 e h 30
x74]13.2 g 22 41 10,9 e 13 |12,8 g 25 37 109 e e 28
x82113,6 g 22 42 10,9 e 12 13,2 g 26 38 10,9 e e 26
x89|14,0 g 23 43 10,9 e 11 |136 g 27 39 10,9 e e 24
x98l14,3 i 23 43 10,9 e 10 (140 g 27 3% 109 e a 22
-633x210x 82[14,6 i 24 43 10,9-¢ 10 (14,3 9 28 40°:10,9-:¢ .. e 20
! x92]13.9 23 42 109 e 8 |14,8 129 41:109 e 11 a8
x101]15,2° i 23 41 10,9 e 8 (151712940 10,98 10 e 16|
x109{15,4 i 23 40 10,9 e 7 |153 i 29 .39 10,9 e O , 6 .15
) x122|15.7 i 23 39 10,9 e & [156-i 28 38:10,9 o:8:155 i | e 14
610x229x101|15,9 i 23 40 10,9 ¢ 6 [158 i 29 39 109 e 8 [157 i [ 9 e 14
x113}16,3 i 23 39 109 e 6 |16,2 i 29 38 109 e 7 [160 i 37 36 109 e 10[157 g 42 33 109 e 12
x125l16.6 i 23 38 109 e 5 |165 i 28 37 109 e 7 [163 i 36 35 109 e 9 {162 i 43 34 109 e 11
x140l17,0 i 22 37 109 e 5 |168 i 28 36 109 e 6 |16,7 i 36 34 109 e 8 |165 i 43 33 109 e 10
203x203x 46} 7,1 g 10 24 68 g 1269 g g
x52} 7.4 g 1026 7,1 g 13:72.9 T
x60]7,77:g1127 7,4 913759 g
x7118,3 9 12°'28 79 . g 1481 g g
“x86}88 g 1330 85 :g 15[86. 9 g g
254x254x 7319.4 g 14 31 90 g 16|91 g g h
x89l10,0 g 15 33 9,6 g 1897 ¢ g h
x107]10,6 g 16 34 10,2 g 19 {103 g g h
x132|11,4 g 18 37 109 e 19 11,1 g g h
x167]12,3 g 19 40 10,9 e 15 (12,0 g e h
- 305x306x 97}11,5 ¢ 18 36 10,8 ‘e 20 |111. g g i
x118]12,2 'g°20. 38 10,9 e 16 [11,8::g 34 e ho
x137112,8. g .21 40 10,9 ¢ 14 [12,4.g 24 35 10,8 ¢ 18|11
x158l13,.3:1 22 41 10,9 e 12[13,0.°9725: .37 10,9 ‘& 16|
x198]13,9. i 21 38 10,9 e .10:(13,8:i:27°38:110,9 o 13
x240l14,3 2037 °10,9° e 8.|14.2 {26 36 10,9 & 11 :
x283|14.8 i 20 3510976 7 14,7 i 2534109 ¢ 8 i 0,
356x368x129[13,5 i 23 40 109 e 12 13,2 g 26 37 109 e 15 g 109 e g e
xi53l13.9 i 22 39 109 e 10 (13,8 i 28 38 109 e 13 [13,3 g 32 32 109 e 1812,8 g 34 28 109 e 22
x177}14.2 i 22 37 109 e 9 |12 i 27 36 109 e 12139 g 33 33 10,9 e 15134 g 36 29 109 e 19
x202]14.6 i 21 36 10,9 e 8 [145 i 26 35 10,9 e 10143 i 34 34 109 e 14 [139 ¢ 37 30 109 e 17

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 2
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3.0m Concrete NW
Steel strength S 355 Strength 25/30
Shear connectors Welded (cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 7,5
DESIGNATION | LE DE DS LA DA| LE DE DS LA DA| LE DE DS LA DA
UB/UC m mm mm m mm| m mmmm m mm| m mm mm m mm
11611221 5,8 6 157 gi7:021 o g 9T B g
5 6 [6,0 22 9 g 18 56 d 10
7 |63 17 59 d 1
7165 18:.6,0 d:10
8169 20 8,2 g 15
10|7,3 21 65 ¢ 16
7 |69 18 63 d 11
8 |73 19 6,7 d 12
CHIYA 20 6,9 :

xag
305x165x 40] 8,1
x 46] 8,5
x 541 8,9
x 33} 8.0
x39le6
356x171x 45} 9,1

x 51]9,5

x 57| 9,9

o coodoooocooco oo

g
x74112,5 g 16
x82112,9 g 17
x 89I13,2 g 18
g

610x229x101]'
x113|15,6
x125]16,0
x140|16,3

QOO0 QOHOECOOooO0odonnoo Qoo oy

O 0O ® OB BDDDD DO M

o0 0 e O Ein 8 aa o oo CdocoonoBEoconetdreOdoooe

'co«:u:cnra.nmca«:n:‘.rn_dcn

DoconoBb Ao e cdBdoOOBY @O

® 0o 00 BB O

254x254x 73| 8,8
x 89] 9,4
x107}10,0
x132f10,8
x167|11,7

356x368x129]12,9
x153]13,4
x177]13,8
x202}14,1

@ ® ® ® DD

10
9
8
7

12,6 g

13,3 g 22 42
13,7 i 22 4
14,0 i 22 39

G oo oo ngain

g

13 112,2 g
11 12,8 g
10 |13.4 ¢

i

®c ® 0 0
L-IN -]

o o

22
19
17
15

® ® O 08

For further information see notes preceding Table 1.

49



Deck: RE-ENTRANT Table 3
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 120 mm
Beam spacing 3,0m Concrete LW
Steel strength S 275 Strength 25/30
Shear connectors Welded (cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5
DESIGNATION | LE DE DS LA DA| LE DE DS LA DA| LE DE DS LA DA| LE DE DS LA DA
UB/UC m mmmm m mm| m mm mm m mm| m mm mm m mm| m mm mm m mm
203x133x 30} 6,2 § 8:22:62 g 87]6,0:¢:9:20 60 g :
254x102x 25|66 g B8 23 66 g 9 |64 g 10 21 d
x28|69 g 9 24 69 g 9 [67 g 11 22 d
254x146x 31}7,1 g 10 24 7,1 g 107[6,9.¢.11:22:69 ¢ g
x37]7,6 g 11 .26 76.g 11|74 ‘g 1223 74 4
x43]8,0- 91127 8,0 ¢ 11[78:¢g 13 24 g
305x102x 28| 7,6 g 10 26 7,6 g 10(7.4 d 12 24 d
x33|80 g 11 27 80 g 12|78 d 13 25 d
305x127x 37} 8.2 912 ‘28 8,2 -g 12:[8,0/d 1325 e
x42]8,6 g 12 29 8,6 g 1283 914268 :
x48]9,0 g 1330 ‘9,0 g 13-|87 d 15 27 id
305x165x 40}8,6 g 13 29 86 g 13|84 d 15 25 d
xa6}9,1 g 14 30 9,1 g 1488 d 15 26 d
x54|95 g 14 31 95 g 15(9,2 d 16 27 d
3656x127x 33| 8,6 g 12 29 8,6 g 13 (83 d 14 25 il
x39)9,2 g 14 31 .92 g14/(88 d 14 26 d
356x171x 45]9,7 g 15 32 9,7 g 15(9,3 d 16 27 d
x51]10,1 g 15 33 10,1 g 16 (9,8 d 17 29 d
x57)10,5 g 16 34 10,5 g 17 [10,2 4 18 30 10,2 d
x67]11,2 g 17 36 11,2 g 17 [10,8 d 20 31 10,8 d
406x140x39]9,8 g 15 32 98 g 15[9,3 'd:15:26 d
x 46[10,5 g 16 34 10,5 g 16:(9,9 -d 16 27 ! d
406x178x 54|11, g 17 36 11,1 g 17 {105 d 18 29 10,4 d
x60j11,6 g 18 37 11,6 g 18 11,0 d 19 30 10,9 d
x67]12,0 g 19 38 12,0 g 19{11,5 d 21 32 11,5 d
x74f12,4 g 20 39 12,4 g 20 {120 d 22 34 12,0 d
457x152x 52|11,6:'g 18 38 11,6 g 18 {10,9°d:18:29:10,9".d
: x60f12,2 g 19 39.12,2 g 20 (11,5 d:20:31711,5 d
x67|12,7. g 20 40 12,7 g '20°{12,1d"21 34:12,0 .d 2
x74f13,1 g 21 41 13,1 g-227[12,3 d 21 '3212.3°d 2
x82}13,5 g 22143 13,5 g 22 [12,8 d:23.34 12,8:d
457x191x 67[12,7 g 21 40 12,7 g 21 (12,1 d 21 33 12,0 d
x74{13,2 g 22 41 13,2 g 22 (12,6 d 22 34 125 d
x82|13.6 g 22 42 10,9 e 12 {132 g 26 38 109 e
x89]14,0 g 23 43 10,9 e 11 (13,6 g 27 39 109 e
x98|14,3 i 23 43 10,9 e 10 (14,0 g 27 39 109 e
533x210x 82[14,6 124 .43 10,9 e 10 (14,3 g 28:40:10,9 ‘¢
x92f14,9 1 23 42 109-e 8 [14,8 i 29 41 109 6"
x101}15,2. i 2341 10,9 -8 |15,1::1:29. 40109 e
x109]15,4 i 23 40 10,9 e 7 [1537i 20:39:108 e
x122|15,7 i 23 39 10,9 e 6 (156.1,28:38:10,8 o
610x229x101J15,9 i 23 40 10,2 e 6 |158 i 29 39 109 e
x113]16,3 i 23 39 10,9 e 6 16,2 i 29 38 109 e
x1256f16,6 i 23 38 10,9 e 5 |16,5 i 28 37 109 e
x140017,0 i 22 37 10,9 e 5 [16,8 i 28 36 109 e
203x203x 46] 7.1 g 10 24 68 g 129[69:/g:11:22:/66 ¢
x62]7.4 g 10 26 71 137279712723 6,8 ‘g
x60]7,7 g .11 27 74 g 13 (75 g 13 24.7,2 9
x71]8.3-.g 12 28 7,9 g 14|81 g:14:25 77 g
x86]8,8 ¢ 13:30 .85 g 15[86 g 15:26 82 ig:
254x254x 73] 9,4 g 14 31 90 g 1691 g 16 27 87 g
x89)10,0 g 15 33 96 g 18(97 g 18 29 93 g
x107]10,6 g 16 34 10,2 g 19 (10,3 g 19 31 9,9
x132|11,4 g 18 37 10,9 e 19 |11,1 g 21 33 10,7 g
x167]12,3 g 19 40 10,9 e 15 (12,0 g 22 35 109 e
305x305x 97]11,5 @ 18 36:10,9 ‘e 20 {11,119 21132 :10,7 g
x118[12,2° g 20 38 10,9 16 11,819 122:34.10,9 o:
x137}12,8 .21 -40.10,9 "6 14 [12,4 'g 2435 10,9 o
x158]13,3 i 22 41 10,9 e 12413,0 g 25 37 10,9 &
x108]13,9: i :21. 38 10,9 e 10 |13,8 i+ 27 .38 10,9 e
x240[14,3. i 2037 10,9 e 8 [14,2:.1.26°:36:10,9 8
x283[14,8°i°20. 35 10,9 e 7 °|14,7 125.:34:10,9": & J. 8
356x368x129[13,5 i 23 40 10,9 e 12 13,2 g 26 37 109 e g 30 31 109 e g 10,9 e 26
x15313,9 i 22 39 10,9 e 10 (13,8 i 28 38 10,9 e 13 (13,3 g 32 32 10,9 o 18 (12,8 g 34 28 10,9 e 22
x177114,2 i 22 37 10,9 e 9 [142 i 27 36 10,9 e 12 (13,9 g 33 33 10,9 e 15 |13,4 g 36 29 109 e 19
x202[14,6 i 21 36 10,9 e 8 (145 i 26 35 10,9 e 10{14,3 i 34 34 10,9 e 14 1133 g 37 30 109 e 17
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Deck: RE-ENTRANT Table 4
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3.0m Concrete NW
Steel strength S 275 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 7.5
DESIGNATION | LE DS LA LE DE DS LA DA| LE DE DS LA DA
UB/UC m mm m m mmmm m mm| m mmmm m mm
0|5.8 9.6 2258 ¢ 6 (57 ¢ 72167 g g g d:. 7 50 d7
254x102x 25 6,1 23 61 g 6 {60 g 7 22 60 ¢ d d 7 52 d 7
x 28] 6,4 25 64 g 7 (63 g 8 23 63 g d d 8 55 d 8
3116 7 257660 7 [65 9 812365 g od d-8 ‘56 .d 8
. 27.74g°816,9 g 9..25:69 o d 1 d 9 60 d-9
. x43]75 7579 8 | 7,3 91026 73 a d.: d a9 83 49
305x102x 28] 7.1 71 g 7|69 g 9 25 69 g 9 |67 d d 49 60 d 8
x33}7.5 75 g 8 {73 g 10 26 7.3 g 1069 d d d 9 62 d 8
05X127x 37 7,759 97|75 g 7 A0 72 d 429 cd=8
X 80 g 9178 g d g d.10 d-10
84910182 g1 S 410 d:10
81 g 10 g d d 10 d 10
85 g g d d 10 d 10
89 g g d d 11 dn
80 g ¢ ‘g d:9 668:d 9
86 g g d 9 69 d 9
9,1 g g d 10 7,3 d 10
95 g a d 12 7,7 d 11
99 g g d 12 80 d 12
105 g g g 20 86 d 17
9,2 g~ g dU10 7.3.d.10
» 9,9 g g d11 7.9 d1t
406x178x 54[10,4 37 104 g g d 12 83 d 12
x 60[10,9 39 10,9 g 9 d 13 8,7 d 13
x67]11,3 40 11,3 ¢ 9 g 22 d
] g g 23 d
g a1 : .:::' g d424 d
g 2 d: ) d d 13 d
5 d 17 d d di g d
d 18 d d. 3
: 419 i d g 25
457x191x 67[12,0 42 12,0 g d 18 38 11,7 d 1 d d 14
x 74[12,5 44 125 ¢ d 19 39 12,1 d d g 25
x 82|12,9 45 12,9 g 020 41 126 g d g 26
x 89]13,2 46 13,2 g d 20 42 12,9 d d g 27
x 98]13,7 47 10,6 e g 21 43 106 e e g 28
533x210x 82]13;9: : g d 2143134 'd d: Tige28
. b e g°23.:45.106 o 6 ©gi30
e 1:23:46:110,6 8 e g 31
.23°44°90,6 ‘e ¢ g 32
1 23::43 10,606 34
610x229x10115 i 23 44 106 e e g 33
x113]15,6 i 23 42 10,6 e e c 34
x125(16,0 i 23 41 10,6 o e i 36
x140]16,3 i 23 40 10,6 e e i

x 89
x107j10,0
x132]10,8
x167]11,7

356x368x129}12,9
x153[13,4
x177[13,8
x202|14,1

44 10,6
42 10,6
40 10,6

- - -

oM O 000 o

®© ® ® o @

9
133 g
i
i

_h:umnn«:@vamaningp

P oo oconoocoBOOoB®R

8 1141
13 12,2

I
g
11 12,8 ¢
10 (134 ¢
i

R ot

COoDURODD 00000000 no.aan

For further information see notes preceding Table 1.



Deck: RE-ENTRANT Table 5

BEAM DATA SLAB DATA

Internal beam Fire resistance

Uniform load Slab depth

Beam spacing 3.0m Concrete

Steel strength S 355 Strength

Shear connectors Welded {cylinder/cube)
diameter 19 mm

[IMPOSED

LOAD kN/m? 3,5 4,5

DESIGNATION | LE DE DS LA DA| LE DE DS LA

m mm mm m mm m mm mm m

we 160 }4,0 9 3 1640 g 3 |39 ¢ 4 .16
180 |45 g 4 18 45 g 4 |44 g 5 17 g
200 |51 ¢ 5 20 51 g 5|50 g 6 19 g e
220 |57 9 6 22 57 g 6 (56 g 7 21 g g
240 63 g 6 24 63 g 6 (62 g 822, 629 g
270 |72 ¢ 8 27 72 g 8 {70 g 9 25 9 g
300 |81 g 9 30 81 g 9 |79 @11:27 79¢g g
330 {9.0 11 33 90 g 11|88 g 13 30 B4 g g
360 [10,0 g 12 36 9,6 g 15 (9.7 g 14:32 9.4 ¢ g
400 f11,1 g 14 40 10,8 g 17 10,8 g 16 36 104 g 9
450 12,5 g 16 44 10,6 e 11 |12,2 g 19 40 ‘106 & gt
500 [13,9 i 19 48 106 e B8 (13,6 g 22 43 106 e g
550 14,8 i 19 45 10,6 e 6 14,7 i 23 44'10.6:0: g 2
600 f15,8 i 18 42 10,6 e 5 [157 i 23 41 106 e i

HEA 100
120
140 |42 g 3 17 40 g 5 [41 g 4 16 - ¢
160 |49 g 4 20 46 g 6 |48 g 5 18 45 g
180 |55 g 5 22 53 g 7 |54 g 620519
200 |62 g 6 24 60 g 8 (61 g 7 22 58 g
220 |70 g 8 26 67 g 1069 g9 24 657
240 |78 g 9 29 75 g 11|76 g 11 26 73 g
260 |86 g .10 31 83 g 12(84 g 1228 809
280 19,3 g 11 34 90 g 14[91 g 13 31 87 g
300 10,2 g 13.36 9,9 g 1510,0: g 15:33 9.6:g
320 |109 g 14 39 10,6 e 16 [10,7 g 17 35 103 g
340 |11.6 g 15 41 10,6 e 14 |11,3 g .18 37 106 ®
360 12,2 g 16 43 10,6 e 12 |11,9 g 19 38 106 e
400 [13,4 i 18 45.10,6 e 9 [13,1 9:22.41:106 ¢,
450 [14,3 i 18 42 10,6 e 7 (142 i 23 41 106 e
500 [15,2 i 18 40.10,6 e 5 [151 i .23 39:10.6 e
550 [159 i 18 38 10,6 e 4 |159 i 22 37 106 e
600 16,7 i 1837 10,6 e 3 [16,6 122 36 10:6..0

HEB 100
120 |40 ¢ 3 17 - - -1]39 g 3 18 - - -
140 |47 g 4 19 45 g 6 {46 g 518 .44 g 7| 469
160 |55 g 5 22 53 g 7 |54 g 6 20 51 g 81539
180 |63 g 6 24 60 g 8 (62 g 7 23.59 01016049
200 |71 o9 8 27 68 g 10|70 g 9 25 67 g 12| 68 g
220 |79 g 9 30 78 g 11|77 g1 :27.:74.9 13 .76 0
240 |87 g 10 32 84 g 13|86 g 12 29 B2 g 15,83 ¢
260 |9.6 g 12 34 9,2 g 14|93 g 14731 9.0 g 16} 9.0 ¢
280 [10.3 43 37 10,0 g 15 [10,1 g 156 33 9.7 g 18| 98 g
300 |11,2 g 14 40 10,6 e 15{10,9 g 17, 36:10.6" e:20.[10:6: g-
320 |11,9 g 16 42 10,6 e 13 [11,6 g 18 38 106 e 17(11.2 g
340 [12,6 g 17 44 10,6 e 11 |12,3g 20 40:'106"e 14118 g
360 [13,2 g 18 45 106 e 10 (12,9 g 21 41 106 e 12 124 ¢
400 3.9 i 18 43 10,6 e 8 (13,8 i 2242 106 ¢ 10[13.5 ¢
450 l48 i 18 40 106 e 6 [14,7 i 22 39 106 e 7|146 i
s00 |157 i 17 38 10,6 e 4 {156 122 37:10:6:¢ %6 (155 i
550 16,5 i 17 37 106 e 4 [164 i 22 36 106 e 5162 i
600 [17,2 i 17 35 10,6 e 3 |17,1 i 2235 106 8 4]

52

For further information see

notes preceding Table 1.



Deck: RE-ENTRANT Table 6

BEAM DATA SLAB DATA
internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 30m Concrete NW
Steel strength S 235 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
[IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LE DE DS LA DA| LE DE DS LA DA| LE DE DS LA DA[ LE DE DS LA DA
m mm mm m mm m mm mm m mm m mm mm m mm m mm mm m mm
CIPETE0 : v LR T .
’ 180 |43 a 3 15 43 a 3 (43 a 4 15 43 a 4|43 a 65 15 43 a 6|40 d & 11 40 d 5
©,200 150 a4 18..50 2 4150 a5 18 50°%4 5|49 d. 7 172749 9 7 447 d 501 as d 5
220 156 a 5 21 56 a 5 656 g 7 21 56 g 7|54 d 8 18 54 d 8/49 d 6 12 48 d 6
o200 1E3 g 602463 g 66,2 g8 03 62 §iosl B E ey 1787 0 e CEZdh 6 100 8 d 6
270 [72 o9 8 27 72 g 8|70 g 9 25 70 g 9|64 d 8 17 63 d 8|57 d 7 11 57 d 7
1300.:48,1: ¢:930 81 g 9|78 d i1 22. 79d 1120 0 9 17 :69.d .91 63 ¢ 8 11 63.d B8
330 |90 g 11 33 90 g 11|87 d12 29 86 d 12| 78 d 10 19 79 d 10 70 d 9 12 69 d 9
1360 110:0°9° 12..36. 10,07 ¢’ 12°( 9,4 d-13 28 8&:d . 13185 d 11984 117 d 10012 7.6 d
400 11,1 g 14 40 11,1 g 14 (105 d 14 32 104 d 14|93 d 12 19 9.3 d 12| 85 d 11 14 85 d 11
450 12,5 g 1644 12,5 .9 16 11,6 d 16 33 116 'd 16104 d 1421104 d 1498 'd 1219 .98 d 13
500 1139 d 19 48 13,9 d 19 (12,9 d 18 35 129 d 18|116 d 16 23 116 d 16 122 ¢ 24 28 106 d 17
P80 14,8 i219-45°10,6:. e 6 (14,7 i 23 44108 e &[144:6 9940 10.6 ¢ 11]134 €127 30106 e 13
600 1158 i 18 42 10,6 e 5 (157 i 23 41 106 e 6155 i 30 40 106 a 8 148 ¢ 30 33 10.6 e 10
HEA 1001
120
S1405 042 ¢ 3017 42 9341 g 4 16 ANTIG A 4T g i1 4 g B
160 149 g 4 20 49 g 4 (48 g 5 18 48 g 5 4.7 g 6 17 47 g 6|44 d 6 13 43 d 6
L1800 F8.5 g 61022 5,6 9.5 |54 g 62064 g B 524 7120 7L a8d. 7 12 48 d 6
200 162 g 6 24 62 g 6 (61 g 7 22 61 g 8(68d 8 18 57 d 8|52 d 7 11 51 d 7
220 17,009 8 26 7.0 9.8 169ig 924 69 g 9lediaigs 63 d 986 g 12 200 87 d'M
240 178 9 9 29 78 g 9 |76 g 11 26 76 g 11|72 d 11 21 71 d 11| 72 g 14 21 63 d 12
260 18,6 .9.10 318,679 1084 912281847 12| 81 g 14 257777 ¢.46] 7.9 ¢.16732 6.9. d 14
280 19,3 g 11 34 93 g 12|91 g 13 31 88 g 16|88 g 16 27 83 d 17| 85 g 18 24 75 d 15
1300 10,2 gi13 36 9.9 9 15{10,01 g 15733796 g 18 1 9.6:9: 18291 9.0 ¢ 191798 gi20. 95 g3 d 17
320 J10.9 ¢ 14 39 10,6 g 17 [10,7 ¢ 17 35 103 g 19]10.3 g 20 30 97 d 20(10.0 g 22 27 89 d 19
3407 11,679 715741 11,3 g 18 [11,3 ¢ 187371094 20 105 ¢ 21.32:10:2:'d 2111069 23" 28° 9.4 'd 19
360 12,2 g 16 43 10,6 6 12 11,8 g 19 38 106 & 16116 g 22 34 106 e 21(11.2 g 25 29 99 d 20
400. 113,41 122187456 10,6. e 9. 113,1:7¢7°22 41 110.6/s 12142.6 925 861106 e 16123 ¢ 28 92 106820
450 114,3 i 18 42 106 e 7 [14,2 i 23 41 106 e 9 |14.0 g 29 39 106 e 12(136 g 32 34 106 e 15
500 15,2 .i:18°40°-10,6 e 5 151172339 10.6 & 7.[15:0:5i 3§38 108 ¢ g 148135 36:106 e 1
550 159 i 18 38 106 e 4 |159 i 22 37 106 e 5167 i 29 36 106 ¢ 7 |15.6 i 35 35 106 5 9
; 600 |16,7.118 37106 e 3. [16:6 i 92367106 ‘e 4 165 i 29735 106 06 [163 i 34 34 906 8 . 7
HEB! 0 100:5 T :
120 |40 g 3 17 40 g 3|39 g 3 16 - - .
140 147 9419 47 g 4.[46 g5 18 46:g 5 45 g 617 46 g 6143 d 613 .43.d ¢
160 155 g 5 22 55 g 5|54 g B 20 54 g 6|53 g 7 19 53 g 8|52 g 8 17 48 d 11
2180 16,3 g6 24861 g 8162 g 7723 59 g:iolgogie 20 5.7 911168971018 8.4 d. 12
200 |71 g 8 27 69 g 10|70 g 9 25 67 g 11| 68 g 11 22 64 g 13/66 g 12 20 6.0 ¢ 13
220 1179 9219030 7,619 1 17,70 g 127 7 g 1B L EE AR 241 71 g s g 142267 d 15
240 |87 g 10 32 84 g 13|86 g 12 29 82 g 15| 8.3 9 14 26 78 g 1781 g 16 23 7.4 d 16
5260 090679712 349,20 g 149,37 g 148100 g 16190 9:16 2786 g 19| 88:g 18 2680 d 18
"~ 280 10,3 g 13 37 10,0 g 15 (10,1 g 15 33 8.7 g 18| 9.8 g 18 29 9.3 g 20|95 g 20 26 8.6 d 19
300 1.2 g 14 40°10,6 ‘e 15(10,9::g 17 367 10/6 6 .20 1067 2031 10,1 ¢-22 110:2 g 22 27 '9%5°d22
320 [11,9 g 16 42 10,6 e 13 (11,6 g 18 38 10.6 6 17|11.2 g 22 33 10.6 e 22|10.9 g 24 29 101 d 23
3401 112,8 "g: 17 44 10,67 11[12,3 ¢ 20:7407:10:6 & 14 A18:g 23 34 106 & 191118 925 301687024
360 [13,2 g 18 45 10,6 e 10 (12,8 g 21 41 106 e 12 |12.4 9 24 36 106 e 17[121 g 27 32 106 e 21
400 113,9- 1181143 10,6 " -8 [13,8.122 42 110.6 010|135 g 27 38106 .0 13134 g, .30: 337106 o 16
450 1148 i 18 40 106 e 6 (14,7 i 22 39 106 e 7 (146 i 29 38 106 e 10|14.4 g 34 36 106 e 12
£:500 MB,7.0 17738106 ¢ 4 |15,6.°i-22 37 106 e 6155 {:28:36 10.6.¢ B [153 3435106 ¢ 9
550 1165 i 17 37 10,6 e 4 (164 i 22 36 106 e 5162 i 28 35 106 o 6 |161 i 34 34 106 e 8
800 17,20 1 1735 10,6 ‘e 3 17,17 1722:36 10,6 e 4 [17.01i 7834 10.:6:e [5[169 1 /34 33 106 ¢ 6
S — i

For further information see notes preceding Table 1.
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Deck: SHALLOW Table 7

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 125 mm
Beam spacing 3.0m Concrete Lw
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
UB/UC m mmmm m mm| m mmmm m mm| m mm mm m mm| m mm mm m mm
203x133x30}6,3 g 8 22 6,3 ¢ 8-|62 ¢10:20 62 91060 g 1. 18 o oziasl e
264x102x 25|67 ¢ 9 23 67 g 9 |65 g 10 21 65 g 1163 d 12 18 63 d 13|61 g 13 16 57 d
x28]70 g 9 24 70 g10(68 g 11 22 68 g 11 (66 ¢ d
254x146x 31 g 10725 7,27 ¢:10 17,09 12 22 7,0 :9:12 |68 g g
x 37 g 11 26 7,7 g 11|75 91323 "71.g 15 7.2 94 g
x 43 g 12 27 7.7 g 14|79 @14 .25 7,5 91676 "0 “h
305x102x 28, g 11 26 7,7 g 11|75 g 13 24 75 ¢ 13|72 d d
x 33 g 12 27 81 g 12|79 g 14 25 7.9 g 1476 g d
305x127x 37 g 12 28 B4 g 13|82 91472682 §14:47.9 g e
x 42 g 13 29 87 ¢ 1385915 26.:8,1::¢ 17782 g h g
x 48 g 13 30 87 ¢ 1689 g 16 27 84 ¢ 18186 9.1 Ch
305x165x 40 g 13 29 88 g 14 |86 g 15 26 86 g 15 8.2 9 d
x 46 g 14 30 89 g 17|90 g 16 27 85 g 19|86 ¢ h
x 54 g 15 31 93 g 18|94 g 17 28 89 g 20|97 g h
356x127x 33 g 13 29 88 g 13|85 ¢ 1526 .85 ¢g'18 814 d
x 39 g 14 31 94 g 14|81 g6 27 .8y g 16878 d
356x171x 45 g 156 32 9,9 g 15|96 g 18 29 96 g 18(9.2 g d
x 51 g 16 33 9,9 g 19100 g 19 30 96 g9 21|96 9 h
x57010,7 g 17 34 10,3 g 20 [10,4 g 19 30 9,9 g 22 /100 ¢ h
x67}11,4 g18 3 - - -|11,0g21 32 - - -)10609 - -
406x140x 39]10,0 g 1533 10,0 g 169,77 g 18 299,79 18 19,4 g2 d
<a6l10.7 g 17 34 10,7 g 17 [10,4 g 197311104 .9 20{10,0:g sl
406x178x 54[11,3 g 18 36 11,3 g 18 [10,9 g 20 32 105 23 10,5 g 2 d 2
x6ol11,8 g 19 37 11,3 g 22 |11,4 g 22 33 109 g 24 11,0 ¢ h
x671122 g 20 39 - - - |11.8 g23 34 - - -|14g - -
x7al126 g21 38 - - -[122 g23 3 - - -|118 g - -
as57x152x 52|11.8° g 19 38 11,8 g 19 |11,5 ¢ 22341156 ¢ 22 11,0.g 24 2 di2e
x60l12.4 g 20 39 12,4 g 20 [12,1 923 35,116 ¢ 26 (11,6 g o 4 28
x6712,9 g 21 40 - - <125 24 36. - - 12,0 9 3 LR
x74h33 g22 42 - - - 130 g2537 - - -124 90 1 -
x82113,8 g 23 43 - - - |13,4 g 2638 i ¢ '+ 112,8.9:80::32 a "
457x191x 670129 g 21 40 - - - 126 g 24 36 - - -[121 g 28 30 9 -
x74l134 g 22 a2 - - -|130 g 26 37 - - -[126 g 29 31 - - - 121 g 31 27 - - -
x820138 g 23 43 - - -|134 ¢ 26 38 - - - [129 g 30 32 - - - 12,4 g 32 28 - - -
«89f1a2 g 24 44 - - -l138 g27 3 - - -/182 g31 3 - - - 12,8 g 34 28 - - -
xosliae i 24 43 - - - 142 g28 39 - - - 136 g 3233 - - - 131 g 35 29 - - -
533x210x 82]14,8 + 25 44 - - - |14,5 g-29-40 - .00 o133 9. e 9 L i
x92l6.2 | 25 42 - - - [181 i 31741 - - - |145 g
xto1fiss i 24 41 - - - |154 i 30:40.. -is - 14,9 g:
x100l157 i 24 &1 - o - 15603040 - - 1163 g
«22li60 i 24 40 - - - 159 i 30 3 - - - [157:0 3
610x229x101[16,2 i 24 41 - - - (161 i 30 38 - - - 1159
x113l166 i 24 39 - - - 165 i 30 38 - - - |163
x125l169 i 24 a8 - - -[168 i 30 37 - - - |166
x1a0l17.3 i 23 37 - - -|171 i 29 3% - - - 1169
203x203x 46] 7.2 9 10.°25. 6,9 g 12|71 .9 12 2366 ¢ 14168
x52|76 g 11 26 72 g 13|74 912 23 69 gi1s|7a
«60]7.9 g 11 27 7.5 g 14|77 91324 72 g 1574
x71}84 g12 28 - .- - 182 1426 < 17,9 09516
x86l90 g 1330 - - - |87 :g 15270 - .o -B4
254x254x 73|95 g 15 31 - - -1l93 g¢g17 28 - - - |88
x89l102 g 16 33 - - -{99 g8 2 - - -195
x107li08 g 17 38 - - - {105 g19 31 - - - 101
x132116 g 1837 - - -[11,3 g21 3 - - - 108
x167|126 g 20 40 - - - [122 g 23 3 - - - L7
205x305x 97)11,7 ¢ 19 37 - - -3 gie2n3z, - -70- (108 g 25
x118[12,4 g 20 39 - - = |120.9:23 34 - om0e 11,5 7
«a3thso g 22 40 - - - 126925 36 - - - "2l @
«isglize g 23 42 - - - (132 g 26 37 - .- -|126 ’
xioslta1 i 22-39 - - - (1407028 38 - e - M35
x2aolias i 21 37 - S i|asiio2773e -l s 144
x283l15.0 i 21 3 - - - |149 126 35 - - - 48
356x368x129013,8 | 24 41 - - - 134 g 27 37 - - - 128 g
xis3fia2 i 23 40 - - - [141 i 29 38 - - - [135 g
«177l1a5 i 22 38 - - - [144 i 28 37 - - - |141 9
«202l1a8 i 22 37 - - -[|147 i28 3 - - - 1146 i 35 34 - - - 141 g 38 30 - - -

For further information see notes preceding Table 1.
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x125]16,2

Deck: SHALLOW Table 8
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 135 mm
Beam spacing 3.0m Concrete NwW
Steel strength S 3656 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
UB/uUC m mm mm m mm| m mmmm m mm| m mm mm m mm| m mm mm m mm
96|58 '¢.7.:21 58 g g8 912
9 6|61 g 7 22 61 g g d 10
g 7|64 g 8 23 64 g 9 d 1
97166 9.9 23669 g dit
98171 9 926 71 ¢ g Q15
911174 -9 1026 71 g g go1e
g 871 99 25 71 ¢ g d 12
g 9|75 g10 26 75 g g d 12
99 7,7 g 1127 177 gt d 13
199 80 g 112880 g g g 17
o 91284 ¢.12°29 80 g ig i g 18
g g 10|81 g 12 27 81 g g d 14
g g 1085 g 12 29 81 ¢ [+] g 19
g g 13/89 g 13 30 85 ¢ a g 20
gl @ 10:(8,0::g 1128 806" gl 7 K
o 01085512 29 .85 g Cda
g 9 1190 g 13 30 90 ¢ d 14
9 g 1295 g 14 32 95 ¢ g 21
9 g 15|99 g 15 33 95 ¢ g 22
[+] g 16 [10,5 g 16 35 10,0 ¢ g 23
- 406x140x 390 9.4 gy g 11091 91331 91 g d:14
e déhor g 1912198 g15:33 98 ¢ 416
406x178x 54[10,6 g g 137103 g 16 34 103 ¢ g 23
g g 14 10,8 g 17 35 10,4 ¢ g 24
[} g 18 (11,2 g 17 37 108 g g 25
g - -[116 g 18 38 - . - -
j -9:.14.410,87g g1 g
91511491 : g 25
918 111,8 g1 g g 27,
: -l 123 g g &
o xe2 - < h27 g o :
[ a57x191x67)12,2 ¢ 9 g 2
x7412,7 ¢ ['] ']
x 82]13,1 g g [}]
x8H13,56 g g [!]
x98]13,9 ¢ g [}
633x210x 821141 g 92 g
= " o
; :
B
T
1
1
i
|

x140|

x113]15,9
16,6

D03%203% 4

Conoooad

oo me oo ooendnoa

144
12,4

S o g O
- - - 135 g - - - 1130 g 26 36 - - - -
N 42 - - - |136 g 28 38 - - - -
- - - a3 i 40 - - . 141 i 29 39 . - - -

For further information see notes preceding Table 1.
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Deck: SHALLOW Table 9
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 125 mm
Beam spacing 3,0m Concrete Lw
Steel strength S 275 Strength 25/30
Shear connectors Welded {cylinder/cube}
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 45 6,0 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE | LP DP DS LE DE
uB/ UC m mm mm m mm| m mmmm m mm| m mm mm m mm| m mm mm m mm
203x133x 30]6.3 g 8 22 63 g. 8 |62 g 10720 6,2 10|68 d9 16 57 A0 6.8 gi13 1651 -d '8
254x102x2506,7 g 9 23 67 g 9 |65 g 10 21 65 g 11 /61 4 10 50 d 10|54 d ’ d 8
x28]7.0 g 9 24 70 g 10|68 g 11 22 68 g 11|63 d 10 d d d 8
254x146x3117.2 g 10 25 7,2 g 10 (7,0 -g 12:22:°7,0:° ¢ 12 |64 d 10" di ¢ 4.8
x3712,7 a 1126 7,7 g 11|75 g 13 23.756: 49 1317,2 915 _ g 410
xa3l81 g 12 27 81 g 12|79 ¢ 14 25 7991476 916 e g Ld 14
305x102x 28] 7.7 g 11 26 7.7 g 11 (75 g 13 24 75 g 13|68 d 11 d d ‘d 9
x33|81 g 12 27 81 g12]79 914 25 79 g 14|70 d N d d d 9
305x127x 3718.4 g 12 28 8,4 g 13 |82 ¢ 14 25 8,29 14734 12 16 sl e 910
xa2l87 g 13 29 87 g 13[85 915 26 85.9 15|82 ‘9 17 dr d Fod 1L
xaglo1 g 13 30 91 g 1389 g 16 27 88 g 1686 .¢-18 41 d 1 d. 16
305x165x 40}8,8 ¢ 13 29 88 ¢ 14|85 d 156 25 85 d 15|82 g 18 d c d 10
xa6l9.3 g 14 30 93 g 14|90 g 16 27 90 g €86 g 19 d d d 12
«54]97 g 15 31 97 g 15|94 g 17 28 94 g 18|91 g 20 24 84 d 1585 d 20 19 75 d 17
356x127x 33188 g 13 29 88 g 13 |85 .d 15 26 B85 d-16(75 ¢:12.16 F4 g2 67 ¢ 1010 8,6 .d 10
x30l94 g 14 31 9.4 ¢ 1490 d 16 26 90 d 16|80 d 1317 79 413180 ¢ 1717 71 e
356x171x 45099 g 15 32 93 g 1594 d 16 27 94 d 1692 9 20 24 83 d 14 (86 c 19 18 74 d N
x511103 g 16 33 10,3 g 16 9,9 d 18 28 9,9 d 18 9.6 g 21 26 87 d 15 9,0 d 20 19 79 d 13
x5710.7 ¢ 17 34 10,7 g 17 10,4 g 19 30 10,3 d 19 |10,0 g 22 26 91 d 16 9,3 d 21 19 82 d 17
x67l11.4 ¢ 18 36 11,4 g 18 [11,0 g 21 32 11,0 d 21 (106 g 24 27 98 d 2399 d 23 20 88 d 20
406x140x 39]10,0 g 15 33 10,0 g 16 (9,6 d-17 27.°9,6 d 17:[8,4 d 14 16 8,4 413 |75 d 1110074 d. 1
x46010.7 g 17 34 10,7 g 17 10,2 d 18 28 10,2 d 18 9,0 d 15 17 89 d 1591 ¢ 20 18 80 d12
406x178x 54]11,3 g 18 36 11,3 g 18 |10,8 d 19 30 10,7 d 191105 g 24 27 94 d 1519,6 d 21 19 85 d 13
x60l11.8 ¢ 19 37 11,8 ¢ 19 [11,4 g 22 33 11,1 d 20 11,0 g 25 28 9,8 d 17 10,0 d 22 19 89 d 19
«6712.2 ¢ 20 39 12,2 g 20{11,8 g 23 34 11,6 d 21 11,4 g 26 29 103 d 18 104 d 23 21 93 d 20
«74]12.6 g 21 39 12,6 ¢ 21 12,2 g 23 35 12,1 d 23 (11,8 g 27 30 108 d 25 10,8 d 24 21 98 d 22
457x152x 52l11,8 g 19 38 11,8 ¢ 19 [11,1 d 1929111 d 19:{11,0 ¢ 24 28 9,8::d 18 ¢ 22 ©d 13
x60l12,4 g 20 39 12,4 ¢ 20 11,7 ¢.20:31 11,7 d 20:(11.6° g 26 '30.10.3 d i d 14
x6712.9 9 21 40 129 g 21125 g.24 36 12,2 d-22 112,09 27 31108 d 420
x74013.3 g 22 42 13,3 ¢ 22 (13,0 g 2537 12,6 d 221124 9 28:31 11,1 .d° “d21
<82}13.8 g 23 43 13,8 g 23 {134 g 2638 130 d 23 (12,8:¢ 307 32 11,6 & 422
457x191x 67129 g 21 40 12,9 g 22 12,6 g 24 36 12,2 d 22 |12,1 g 28 30 105 d d 20
x74]13.4 g 22 42 13,4 g 23 (13,0 g 26 37 12,7 d 23125 g 29 31 114 d d 22
xs2l138 g 23 43 - - -[|134 g 26 38 - - - |129 g 30 32 - - - -
x8ol1a2 g 24 a4 - - -[138 g27 38 - - -[132 o3
xogl1a6 i 24 43 - - - 142 g28 39 - - - 136 g 32
533x210x 820148 i 25 44 - - - [145 .9 29.40. - - -:.113,97d7 3303
x92fi52 i 25 a2 - - - 151 i 31 a1 - - - 145434
xt01fis55 i 24 41 - - - |154 i .30 40, - - - [148.d 35
xtoglis 7 i 24 & - - - 156 i 30-40. - --0-j163 g 37
x122l16.0 i 24 a0 - - - 159 30738, - - - [167 7.38
610x229x10116,2 i 24 41 - - - 161 i 30 39 - - - |159 d 39
x113)i66 i 24 3 - - - |165 i 30 38 - - - 1163 i 38
x125l16,9 i 24 38 - - - |168 i 30 37 - - 16,6 i 38
x1a0l17.3 i 23 37 - - - 171 i 29 36 - - - 169 i 37
203x203x 46} 7,2 g 10 25 6,9 g 12|7,1..g:12°23 67 'g 14 68: g 14 .2
x62|76 g 11 26 72 g13{7.4 ¢ 12:23 69 .g 1571 ¢ 142
x60]7,9 g 11 27 75 g 1477 913 .24:7279 15 7.4 918
x7118.4 g 12 28 80 g 15827 9:14.26 78 91779 ¢ 16
x86l90 g 13 30 - - - (87 gi158:27 : i -84 g 1823
254x254x 73] 9.5 g 15 3t 9,1 g 17 (93 ¢ 17 28 88 g 19|89 g 19
x89f102 g 16 33 - - -|99 g18 29 - - - 195 21
xi07010,8 g 17 35 - - - |105 g 19 31 - - - |101 g 22
x132l11.6 g 18 37 - - -|i11,3 g21 33 - - -|108 g 24
«167012,5 ¢ 20 40 - - - [122 g 23 36 - - - [11.7 g 26
305x305x 97)11,7 g 19 37 - - - |11,3 g 22 32 - - - [10,8:g 28 27 ..o
x118}12,4 g 20 38 - - - [120 g 23 34 - - - 1115 g 27,29 '
x137]13.0 g 22 40 - - - |126°9 25736 - - - 72:1.9:28 3
x158l13.6 ¢ 23 42 - - - 1132 926372 - - - 126 .9 29
<io8lia1 i 22 39 - - - [140.i728:38 - < :-:(13,6 g 32 83
x2a0lia6 i 21 37 - - - 145827 36 - v 14,4.g 34
x283l15.0 i 21 36 - - - [149°i0 26 35 . - {148 33
356x368x129113,8 i 24 41 - - - |134 g 27 37 - - - |128 g 31 d
x153l142 i 23 a0 - - - 141 i 290 38 - - - 1135 g 32 9
x177has i 22 38 - - - [144 i 28 37 - - -|141 g 34 g
x202f1a.8 i 22 37 - - -|1a7 i28 36 - - - 1146 i 35 34 g
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For further information see notes preceding Table 1.



Deck: MEDIUM Table 10
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3.0m Concrete Lw
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
uUB/UC m mm mm m mm| m mm mm m mm| m mm mm m mm| m mmmm m mm

457x191x 67[1
x 74
x 82
x 89

610x229x101|16,3
x113]16,6
x125{16,9
x140017,3

©Cooaoweneteoaa

ot S
X

% 8619,0
254x254x 73| 9.6 g 14 .
x 89]10,2 g 16 - - .
x107]10,8 g 17 - - -
x132|11,6 g - - .
9

For further information see notes preceding Table 1.



Deck: MEDIUM Table 11
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 140 mm
Beam spacing 30m Concrete NwW
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LP DP DS LE DE| LP DP DS LE
UB / UC m mm mm m mm| m mm mm m
203x133x 30} 59 9.6 23 5,7 ¢ B:|58 g 7 2155 ¢
264x102x25]6,2 g 6 24 62 g 6 |61 g 7 22 61 g
x28|66 g 7 256 66 g 7 {64 g 8 23 64 g
254x146x:31]16.8 g 726 .68 97 6,698 2466 g
o x37)7,2 g '8 27 69 g 10|71 99 26 68 g
I xa3|76 g 8 28 7.3 9 11|75 ¢10.26: 71 g
305x102x 28172 g B 27 72 g 8 |71 g 9 25 71 g
x33}76 o 8 29 76 g 8 |75 g g
306x127x 37} 7.8 g 9 29 7.9 "g. 9779 g
: x42}8,2 g 937,99 12809 9
S x48)8,6 910 32 82 g 1284 g 4
305x165x 40]8,3 g 10 30 83 g 10 (81 g g
x46]8,7 ¢ 10 32 84 g 13|85 ¢ g
x5419,1 g 11 33 88 g 1488 g g
356x127x 33|82 g '9 30 82 g '10(80-g ‘9
x 39 8,8 g 1032 8,8 g108,6 g tgn
366x171x45)9,3 g 11 34 93 g 11 (90 g g
x5119,7 g 12 35 94 g 15|95 g g
x57]10,1 g 12 36 9,7 g 1599 ¢ g
x67110,7 g 13 38 - - - 1105 g -
406x140x39]9,4--g 11 .34-94 g 11|92 g
x46]10;1. g 12 36 10,1.9-12:19,8 g
406x178x 54 10,6 g 13 38 10,3 g 16 {104 g
x60f11,1 g 14 39 10,7 g 17 |10,8 g
x67j11,5 g 15 41 - - - 11,2 g
x74111,9 g 15 42 - - -M6 g
457x152x 52 11,1 ¢ 14° 40 11,1 g.14 (10,9 g
x60|11.7 g 15 41 11,3 g 18 |11,4 g1
x672,1 ¢15 43 - = - [11,9 @
x74]12,6. 9 16 44 R i b B
: x 8230 g 17 45" - - - 12,79
457x191x 67]12,2 g 16 43 - - - M9 g
x74112,7 g 17 44 - - - 124 g
x82|131 g 17 45 - - - 128 g
xB9l13,5 g 18 47 - - - |132 g
x98[13,9 19 48 - - -|136 ¢
533x210x 82]14,2° g 19 49 - -.=--|138°9
L x92|1a6 2048 - < - 11449
x101{14,9 i 20 47 - w148
x109115,1 119 46 - eni e 15,0000 :
x12215:4 i 19, 45 - . o 15,300 : A 13,
610x229x10115.6 i 20 46 - - - |155 i 24 45 - - 15,3 g 31 43 14,
x113160 i 19 44 - - - {159 i 24 43 - - 15,7 i 31 41 154 9 36 39 - - -
x125]16,3 i 19 43 - - [16,2 i 24 a2 - - 16,0 i 31 40 15,8 i 37 39 - - -
x1a0f16,6 i 19 a1 - - - [165 i 24 40 - - 16,3 i 30 39 16,2 i 37 38 - - -
203x203x 46| 6,8  g.7 2665 91067 g s
x52|7,1 g 7 2768 g 10709 g
“x60]74 g .8 28°71 g 1173 g g
x7t}7.9 g9 30 - - <178 g 9
x86]85 g 9 32 - - .- 1839 g 1
254x254x 73]9,0 g 1t 33 - - -|88 g g
x89)9,6 g 12 35 - - -194 g g
x107]10,2 g 12 37 - - - [10,0 g 16 33 - - g
x13211,0 g 14 38 - - -[108 g 16 36 - - 9
x167]11,9 g 15 42 - - - [11,7 g 18 38 - - 9
305x305x 97 11,0 9 14 39 - - -110,8 g 1736 x e
x118J11,8 g 1541 - <115 g 18,38 mivie
x137|12;4 g 16 43 - L - 12,1097 19 39 1 e
x158}12,9 g17 45 - . < 2|12,60.9.20 40 i
x108f13,7 i 18745 - .- - 1136 g22°43 .- -
x240114,2° i 18 :42 2ol AN 22 4 e =
x283|14.6 i 17 400 - - i L (145 00210390 .
356x368x129[13,2 g 18 45 - - - [128 g 21 41 - -
x15313,7 i 19 45 - - - 135 g 23 42 - - 13,0
x177§141 i 18 43 - - - [140 i 23 42 - - 13,6 13,2 31 33 - - -
x202]144 i 18 a2 - - - [143 i 23 41 - - 14,2 13,7 32 34 - - -
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For further information see notes preceding Table 1.



Deck: MEDIUM Table 12
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth
Beam spacing 3.0m Concrete
Steel strength S 275 Strength
Shear connectors Welded (cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE
UB/UC m mm mm m mm| m mm mm m mm
03x133x.30)6,3 ¢ 8 23 637g-8[62.g 921 62 F IO
254x102x25|6,7 g 9 24 67 g 9 |65 g 10 22 65 g 10
x28}70 g 9 25 7,0 g 9 [69 g 11 22 69 g 11
264x146x.311 7,2 g 10°2577,2°759 10 [ 2,0 .d 11 122 07,00 diad
x37|1 2708011 2602,7 g 11 [7,5° d 1223576 9 13
xA3) 81 g 1T 28 81 g 11|78 g 1325 79 gi13
'305x102x28]7,7 g 11 27 7.7 g 11|75 d 12 23 7.4 d12
82 g 11 28 82 g 11(79 d 13 24 7,9 d 13
B4 g12.2984 g 12|81 d 1324 81 d:13
87 9 12:29 8791285 d 14 26 85 :d1a
; x48]9,217g°13 3192 g-13 |89 g 15:28 89  d 16 .
305x165x40[88 g 13 29 88 g 1385 d 14 25 84 d 14 c 1
x46]9,3 g 14 31 9,3 g 14|90 g 16 27 88 d 15 d
x54]97 g 15 32 9,7 g 15|95 g 17 28 90 g 19 d
- 356x127x33|8,8 g 13 .29 :8,8 g 13 (84 d 14 24 83 d13 d
U x39]9,49.14 .31 94 g 14 (88 d'14 24 87 d 14[78 1507 12181 ¢
356x171x 45|99 g 15 32 99 g 1593 d 15 26 92 d 15 (9,2 g 20 25 8.1 12 8,7 ¢
x51[10,4 g 16 34 104 g 16 (10,1 g 18 30 9,7 d 16 (9,7 g 21 25 8,6 1491 d
x57|10,8 g 17 35 10,8 g 17 |10,5 g 19 31 10,2 d 18 [10,0 g 22 26 9,0 20 (9,4 d
x67[11,4 g 18 37 11,0 g 21 /11,1 g 21 32 10,6 g 23 [10,6 g 24 28 9,7 22 [10,0 d
“7 406x140x 39010,0:g:1567:33- 10,0 ¢ 159,3 d 14247 9,3 4 2id 12 1Bg  di s
“i%-46110,7 g 17..35°10,7 9 17 (10,0. 416 '26 99,9 d g
406x178x 54[11,3 g 18 36 11,3 g 18 |10,6 d 17 27 10,56 d g
x60J11,8 g 19 38 11,8 g 19 [11,4 g 22 33 11,0 d g
x6712,2 g 19 39 12,2 g 20 (11,9 g 22 34 11,5 d g
x74|12,6 g 20 40 - . - 1123 g 23 35 - . g
- 457x152x 52[11,8 g=:18::38:°11,8 g 19 [11,0 417 287709 d 1 §
: "x 60]12,5 9:20..40 12,57 9:20:/11;6 .d-19-30- 11,5, d
x67[12,9 9. 21, 41:12,9 921 12,5 5 2436 12,0 4"
x74]13,4 1922742 13,4 g 22' 13,0 9. 26 37 12,3' d
ox8213,8 g 231431 .2 13,4 g 26038 et
457x191x 67|13,0 g 21 41 13,0 g 21 (12,6 g 24 36 12,1 d
x74|134 g 22 42 - - - (130 g 25 37 -
x82|139 g 23 43 - . - [134 g 26 38 - -
x89)14,2 g 24 424 - - 138 g 27 38 - -
x98146 i 24 44 - - - (142 g 28 40 - -
633x210x B2|14,9 i 12545 w2 14,6 g0 290 40T G
x92|16,3 i 26 437 - U |iEi31 ezl o L
x101[15,5- 192442 27 - 15,4130 400 s
x109|15,7. 724 -41 = -+ - 156 °1.30: 40 =0 .
v x122116,1 124400 2 s 1B975.7830 39 0 m
610x229x101|16,3 i 24 41 - - - 16,1 i 30 40 - -
x113|166 i 24 39 - - - [165 i 30 38 - -
x125}'6,9 i 24 38 - - - 168 i 30 37 - -
x140f17,3 i 23 37 - - - 1171 i 29 38 - -
$203%203x.46)7,37:1§ [10::125..:6,9° 97127 7,1 "g. 11 236,71 ig
S xB207.6709 10 267,20 g 13|74 g2 24 B9 g
x6017,9 ‘gi11 27 7,59 14|77 ¢ 13 25:7.3 ‘g 1
x71}8,6 g 12 2981 g 15(82 ¢ 14 .26 7.8 g
x8619,0 g 13731 - - - B8 g15 27, -
'254x254x 73| 9,6 g 14 31 91 g 17|93 g 17 28 88 ¢
x89|10,2 g 16 33 - - -/99 g18 30 - -
x10710,8 g 17 35 - - - 105 g 19 31 - -
x132[11,6 g 18 37 - - - |11,3 g 21 33 - -
x167[126 g 20 40 - - - |12,2 g 23 36 - -
©/305x306x97[11,7 .g:: 191875 won - 11,3 g 22 33
it x118|12,4 ‘g:i20 39 - -7 . 12,19.23 35 .
e x137Y13,0009:2Y 4 1112,6g7240036 . i
x158)13,6 g 23 42 - - - 13,29 26° 87200 .
x198]14,2 i 22°40 v o o 141000283900 L
x240[14,6 i 21738 - - 145§ 2737 & s
x283[15,0 120 36. - - - [149026 35 iR i
356x368x12913,8 i 24 42 - - - [13,4 g 27 37 - - g
x153{14,2 i 23 40 - - - 141 g 29 39 - - g 32 33 - -
x177{145 i 22 38 - - - 14,4 i 28 37 - - g 34 34 . -
x202{14,9 i 22 37 - - - |148 i 28 36 - - i 35 35 - -

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 13

BEAM DATA SLAB DATA

internal beam Fire resistance 90 mins

Uniform load Slab depth 140 mm

Beam spacing 3.0m Concrete NwW

Steel strength S 355 Strength 25/30

Shear connectors Welded {cylinder/cube)
diameter 19 mm

[TMPOSED

LOAD kN/m? 3,5 4,5 6,0 7.5

DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE

m mm mm m mm{ m mmmm m mm| m mmmm m mmi m mmmm m mm

SWPE 160 |41 g 3 17 41 g 3 (40 g 4 161180 ¢ 4]39 ¢ 5 15 . oan- :
180 |46 9 4 19 46 g 4 |45 g 5 17 a5 9g 5|45 g 6 18 45 g 6|44 9 7 15 44 g 7
200 |52 g 5 21 52 g.5 {51 g 6:20 51 g 6|50:g.7 18 609 7|48 9 8 16 .49 d 8
220 |58 g 6 23 58 g 6 |57 g 7 21 57 g 7|56 g 8 19 669 9|55 g 9 18 51 g 12
240 |65 g 7 25 65 :g. 7 |64 -g 8 23:61 g-10{62 g 9 21:68:g 12} 60 9 1119 56 ¢ 13
270 173 g 8 28 73 g 8|72 g 9 25 69 g 1270 g 11 23 66 g 14| 68 g 13 21 64 g 15
300 {82 g @ 3179 g 12781 g 112877 g 14(-7:8 g 13.256 74 g 186 ‘7.8g 1522 7.4 ‘g 17
330 [9.2 g 11 33 88 g 14{90 g 13 31 86 g 16|87 g 15 27 82 g 18| 84 g 17 24 79 g 20
360 10,1 . g 12 36 98 g 1599 g 15 33 95 g 18| 9.6:g 17:28::9,1 ¢g20(93:9:19°26 879 22
a00 13 g14 a0 - - - 111 g17 37 - - -|107¢g 2032 - - -11049 2228 - - -
450 [|12,7 g 17 44 - - - :|124.9 20 40 i - - <U|12079°23 850k -iee 1146926731 - - -
500 [142 g 20 49 - - -|138 g 23 44 - - - |134 g 26 38 - -~ -{129 g 29 38 - - -
550 [15.0 1 2046 - - - |150 i 24745 o0 o147 g 80741 a0 n 143 g 3% 36 - - -
600 he1 i 19 a3 - - -|160 i 24 42 - - - |158 i 31 41 - - - 156 g 37 38 - - -

HEA 100
120
140 43 g 3 18 41 :g 542 g 4 17 40796 S TR 618 e
160 |50 g 4 20 47 g 6 |49 g 5 19 46 g 8| g 17 44 g 9|47 g 7 16 43 g 10
180 |56 9 5 22 54 g 8 |55 g 6 215629954 g 819509101 53 g 917 49-g 11
200 ]6.4 g 6 25 61 g 9 |62 g 8 23 59 g 10 9 20 57 g 12|59 g 10 18 55 g 13
220 . }7.1 g 8 27 68 g.10|70 ‘g 9256869 12} g T 226479114686 ¢:.12.20-62 g 15
240 §8,0 g 9 30 76 g 12|78 g 11 27 7.4 g 14 g 24 72 g 16} 7.4 g 14 22 69 g 17
260 |87 g10.32 - - (86 791229 - e gt 16 2BT e e 8 g 16223 - - -
280 |95 g12 3¢ - - -|93 g1a 31 - - - g 27 - - -187 g 18 24 - - -
300 [10,4°g 13 37 - - {10275 1534 - -t 8 g: 2g: i il g8 go200 260 - - -
320 1,4 g14 38 - - - {109 g 17 36 - - - g 31 - - - (102 g 22 27 - - -
340 f118 g 16 41 - . - - 11,50g 18737 e <L g B2 LA (108 g 2428 - - -
360 {125 g 17 43 - - - |12,2 g 20 39 - - - g 3 - - - 1149 25 30 - - -
400 [123,7.9 19 46 - = - |13,3 §.22 42l iy 9 3600 2B g8 3T - -
450 f46 i 19 43 - - - 145 i 24 42 - - - 9 39 .- - -[138¢g 32 3 - - -
500 [15,5- i 19 41 . - - - [15470 23 40 e s o 38 i M5 g 86870 - - -
550 |62 i 183 - - -[|162 i 23 38 - - -|160i 30 37 - - - 159 i 36 36 - - -
600 70 i18 38 - - -|1697i'23°87 . . .:[168 i8035 = . . 1166 36 34 - - -

"HEB 100 2l c : :
120 |41 9 3 17 - - -|40 g3 16 - - -|40g9g 4115 - - -
140 las g4 20 46 g 6]48 g.5 19 45 g 7(:47 g6 1T 43¢ g::7:18 42°¢°°9
160 |56 g 5 23 53 g 7|55 g 6 21 52 g 9|54 g 7 19 g 8 18 49 g N
180 |64 g 6 25.61 g 9|63 g 7.23 60:.g 10].6.2:g9 9 21 ‘91019 5.6 ‘g 13
200 |73 9 8 28 69 g 10|71 o 9 25 68 g 12|69 g 11 23 g 12 21 63 g 15
220 |81 g 9 30 - - .7|7,90g 11028 i L1 27090 1328 g 1422 - - -
240 |89 g10 33 - - -|87 g12 30 - - - |85 g 15 26 g 17 24 - - -
260 |9,8 g 12 35 - -io<.|957g 147132 . S92 Tgl 970280 g9 260 = -
280 |05 g13 38 - - -]103g16 34 - - - 1100 g 18 30 g 21 27 - - -
300 11,4 g 15740 - - <1 g7 86 i 1108 g 20732 1o L1104 .9 23728 < - -
320 [121 g 16 42 - - -|11,8 g19 38 - - -|114g 22 33 - - - 111 g 24 29 - - -
340 lize g17 48 - - -l125 920 400- -0 1219 23,85 - 0700 280 81 9 s
360 [134 g 19 46 - - -[131 g22 41 - . 12692536 - - -1123 ¢ 28 32 - - -
200 f1a2 119 a4 - I laa io2304300 0 IS8 9028 3888 g 310340 - . e
450 s i18 41 - - -150 i2340 - - -1149 i 30 39 - - - 146 g 35 36 - - -
s00 |60 i-18 39 -5 - - [15970 23 88U o o157 0029 37 e - 1166 7136 36 - -
550 le6s i 1837 - - -|167 i 23 3 - - - (165 i 20 35 - - -[164 i 356 34 - - -
600 17,64 18 36 - - < 17,470 2236 .l i0]17.3°0 28 34 L e R B o | S T

For further information see notes preceding Table 1.
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7426

457x191x 67}12,3
x74]12,7

x 82f13,1

x 8913,5

x 98l14,0
Usa3xzioxe2]ta2
iixazhia

15

%104

X109

: X122
' 610x229x101
x113

x125

x140

15,8
16,2
16,5
16,8

xsohat

4 * i
153 i
156 1

16,2

© o oo

Deck: MEDIUM Table 14
BEAM DATA SLAB DATA
internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3,6m Concrete LW
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3.5 4,5 6,0 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
UB/UC m mm mm m mm| m mm mm m mm| m mm mm m mm| m mmmm m mm
11203x133x 3006,0: 9:/8:21 5,6 g 1015890 18 184 |
254x102x 25 9 8 22 63 g 9 (61 g 10 20
x 28 g 9 23 66 g 9 g 10 21
[254x146x 311 8.8 g 9923766 g 12 R Re
o 37} 7,3:.0 1025 8959 13 9
ok xa3ly7 g 1126 7.3 g 14 g
 305x102x 28 g 10 25 7,3 g 11 g
x 33 g 11 26 7,7 g 1 [*]
305x127%x 3707.9:g: 1127 .7,67 g '14: Bl
: x42 9 12728.7,8 g5 g
: oxa8lel. g 13 2982 gi5 (84 g1
' 305x165x 40, g 13 27 79 g 15 ) 9
x 46 g 13 28 8,3 g 16 g g
x 54 g 14 30 87 g 17 1] g
356x127x:33 12,27 B3 912 d 1 e
s ox30l 88 g1 29 T84t 16 g1 g
356x171x 45 g 14 30 89 g 17 9 ‘9
x 51 g 15 31 93 g 18 g g
x 57 g 16 32 97 g 19|98 g 9
x 67 g 17 34 - - - 10,4 g -
406x140x 39 914317194 g 1509,2" g1 e
i L% 46 9 16:32.9,7..9:18 |9,8:¢g
" 406x178x 54 g 17 34102 g 20103 ¢
x 60 g 18 35 - - - [10,8 g
x 67 g 19 36 - - - M2 g
x 74 g 20 37 - - - 1116 g
ABIX152x 52 19718::36..10,7 9 21:|10,8 g 12
e *ﬁp 91937 Chnnid gk 1L4:9'
ixe7l12.2 920 38 (e
30
7. g
g
g
g
q
]
3o il
0
) g
i
g |
1
]
]
1

i 203x203x 46

%86
254x254x 73
x 89

x107

x132

x167

11 305x306x 97

8,6
9,2
9,8
10,6

= x240f14;3 . i

' x283014,8 <L fe i 36

356x368x129]13.2 a0 - - 27 g 122 g 29 g
x153]13,8 a1 - - -|134 g27 37 - - -[128 g3 31 - - 123 g 33 26 - - -
x17714,2 40 - - - 140 g 29 38 - - - 13,4 g 32 32 - - 129 g35 27 - . -
x202]14,5 39 - - -|144 i 28 38 - - - 140 g 34 34 - - {134 g3 28 - - -

22
23
25
27

20 - - -
21 - . .
2 - . .
24 -

[-I I - I - -]

For further information see notes preceding Table 1.




Deck: MEDIUM Table 15

BEAM DATA SLAB DATA
internal beam Fire resistance 90 mins
Uniform load Slab depth 140 mm
Beam spacing 3,6m Concrete NW
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4.5 6,0 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
UB /UC m mm mm m mm| m mm mm m mm| m mm mm m mm| m mm mm m mm
203x133x 30|56 g 5 22 53 g 7|65 ¢ 720052 9.9 [63 g g g9 16 48 g 11
254x102x 25|59 g 6 23 589 g 6 |58 g 7 21 58 g 7 |56 d d 910 17 50 d 7
x28l62 g 6 24 62 g 6 61 g 8 22 61 g 8 (59 g d g 10 18 52 d 1
254x146x 31]6,4 g 7 2464 g 7./62 g 8 2259 ¢:10[61. g 8 g 1118 53 d 11
x37168 g 7 26 65 g 10{6,7.9°9 23 83 g 11|65 g- g 912719 58 d 13
x43]7.2 .g 8 27 69 ¢ 10/70.9°9 24 67 g 1268 g o (9:13720 62 d 16
305x102x28]6,8 g 7 26 68 g 8 |67 g 9 24 67 g 9 |65 g d g12 19 56 d 8
x3372 g 8 27 72 g 8|70 g 9 25 70 g 9 |68 g d g 13 20 60 d 13
305%127x 37} 7.4 g 827 7.1 ¢ 10172 g.10:25 69 .g 127,09 g 1g13:20.°6,2 d 14
: x4217;7 9.9 2974 g 11756 .9 102672 g 13|23 9" g g14° 217 85 d 15
v x48]81 g 9 30 77 g 12[79 g 1127 75 9 14{77 ¢ g1 g15:22° 6,9 d 16
305x165x 40|78 g 9 28 75 g 11 (76 g 11 26 73 g 13|74 ¢ g g 14 20 65 d 15
x46]82 g 10 30 7.8 g 12(80 g 12 27 76 g 14|77 g 9 g 15 21 69 d 16
x54]86 g 10 31 82 g 13(84 g 12 28 80 9 15(81 g 9 g 16 22 7.4 d 18
356x127x 33} 7.7 99 .29 77 g 9176 g 11 26.76 91173 g1 d 81421763 d 12
: x39182 ‘g 10°30 82 g 10|81 g 12 2881 g.12:/7,8 ¢ L fp 1522 68 d 14
356x171x45]8,7 g 11 32 84 g 13|85 g 13 29 81 g 15|82 g d g 16 22 69 d 14
x51]9.1 g 11 33 88 g 14/89 g 13 30 B5 g 16 (86 g g g 18 23 7,6 d 17
x57]9.5 g 12 34 9,2 g 15(9,3 g 14 31 89 g 17(90 ¢ g g 19 24 80 d 19
x67101 g 13 36 - - - |99 g15 32 - - -[95 ¢ - 920 25 - - -
406x140x 39|88 g 11.'32 88 g 11|86 g 13:29 .86. g 1384 9 din iigi17 23.7,2 d15
x46]9,5 g 12 34 95 g 12 9,3 g 14°31.:89 g 16 (89 g dil 918 24 7,7 417
406x178x 54]10,0 g 13 35 96 g 15{98 g 15 32 94 g 1894 g g’ g 20 25 82 d 18
x60]10,4 g 13 37 10,1 g 16 [10,2 g 16 33 98 g 19(99 ¢ 9 g 21 26 86 d 20
x 67]10,8 14 38 - - -[1086 g 17 35 - - -1102 g - g 22 27 - - -
x7411,2 g 15 38 - - -[110¢g17 36 - - -1106 g - 922 27 - - -
-457x152x 52}10,6 ¢ 13 .37 10,1 g 16{10,2 ¢°16::34:.9,8 §.18 |99 g 92026 8,6 d 18
x60]11,0. g 14 39 10,7 g 17 |10,8:.g:17 35 10,4 g 20:{10,4: g 9 2272791 d.20
x67l11.4 g.15 40 - - - |11,27:g 1736 = - - 1089 g 2328 - - -
x74{11,9 g 16 41" - - - {11,6.g 1838 - - - |11.2 ¢ ) g 24 29 <. - -
x821123 g 16 43 - - - (12,0 g 19390 e e (11,6 097223 . 92630 - - -
457x191x 67115 g 15 40 - - - 1,2 g18 36 - - - [109 g 2 32 . - -]105 g23 28 - - -
x74f120 g16 42 - - -|11,7 g19 38 - - -[|11,3 92233 - - -|109 g24 29 - - -
x82l124 g17 43 - - -[121 9193 - - -/1169g233 - - -|113 9230 - - -
x89l128 g 17 44 - - -[124 g2040 - - - /120 g24 3 - - - |16 g 26 30 - - -
x9o8l132 g18 45 - - -|128 g21 41 - - -|124 g24 3 - - -1120 g27 3N - - -
533x210x 82}13,4° g 18 46 - "< - (13,1 g 21 42 .ol L1269 2536 - 0 -1f12,200g 2782 - - -
x92|140 g 19 a8 - - - 137 g.23°43 - - - 13292637 -.- -'1128 g 29 3 - - -
x10th4,2 e 19746 - - =|14,1°g 23 45 - - - [136 927539 - .- [132.9:30 34 - - - -
x100l1a2 e 1843 - - - [142 e 23 43 - - - 1139 928 3%. - -2 - 135 ¢.31 34 - - -
x122014.2 o 16 38 - - 14,2 e 20 38 i 1. {142 @27 38 <140 .9°32:36 0 - - -
610x229x101[14.2 e 16 37 - - - {142 e 20 37 - - - [142 e 27 37 - - - [141 g 32 36 - - -
x113h1a2 ¢ 14 33 . - -[142 e18 33 - - -|142 e24 33 - - -|142 e30 33 - - -
xi25l142 e 13 29 - - -|142 e 16 29 - - - |142 e 22 29 - - - [142 e 27 29 - - -
x1400142 e 12 26 - - -|142 e 15 26 - - - |142 e 20 26 - - - 1142 o 256 26 - - -
203x203x 46| 6,4 g 7.24.6,1: 99 |63 g 8:22:59 71161 910 20 Sgi118:65 g 13
5 x52l67 79 7 25 64 gi10]65 g 8 23 62:igi1l[64 910 21,6 gi12 19658 g 14
x60]7.0 ¢g' 8 2667 °9.10|6,8..9 924 65 g 12|66 ¢ 11 21 9. 1219 60 g 15
x7147,6 g 8 28 - ... |73 g 1026 - -0 s |71 @223 go18:200 4 - -
x86[80 g 9 30 - - - 178 91127 - - 176 013 24 g1t L - -
254x254x 73|85 g 10 31 - - - (83 gi12 28 - - - |80 g 14 26 g 16 22 - - -
xgale1 g1 33 - - -|89 g13 30 - - - (86 g 16 26 g 18 23 - - -
x107]97 912 38 - - -|94 g1a 31 - - - (91 g17 27 g 19 24 - - -
x132bios g3 37 - - -|w02g¢1633 - - -[98 g1829 - - - (95 g21 26 - - -
x167111.3 g 15 90 - - -|110g17 3 - - -[106g2031 - - -1103 g23 28 - - -
305x305x 97}10,4 g-14 36 <o --10,209/167 335 L - |98 gi197280 = s )85 g2 268 - - -
o x118f11,1 g 15 39 SioBig 17380 - - 10,4 g:20300 - - aoi10,109 230270 - - -
x137[11,7. g 16 40 - snagig 3 - - - (11,0 g22 32 - 1106 g 24 28 - - s
x158]12,3 g 17 42 - .o (11,9779 1938 - - <4115 @ 23 330 - e s {171 g 260290 - - -
xt98l13.2 g 18 45 - < -J129g21 41 - . - l124 g25 35 -.- -[120.9g 2831 - - -
x240[13,8 i 18 a4 - - -137 i 2343 - - -1133 ¢27 38 - - j128. 92933 - - -
x283ld, 26 17 a1 - o liazie 22 41 - 1141 g 28 40 - - w1369 3138 < - -
356x368x129012.5 ¢ 17 42 - - - 121 g 20 38 - - -[11,7 g24 33 - - -|11,3 92629 - - -
x15313.2 g 19 45 - - . 128 g22 40 - - -1[123 g 256 34 - - -1119 g28 30 - - -
x177h36 i 19 45 - - - |134 g23 42 - - -[129 g27 36 - - - |125 g28 31 - - -
x202)140 i 18 43 - - - [139 i 23 42 - - - {135 g 28 38 - - - 130 ¢ 31 33 - - -

For further information see notes preceding Table 1.

62




Deck: MEDIUM Table 16
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3,6m Concrete Lw
Steel strength S 275 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5
DESIGNATION | LP DP DS LE DE| LP
uUB/uUC m mmmm m mm| m
203x133x 30} 6,0 . .g::8:216,0:g 85,7 “d
'254x102x25|6,3 g B 22 63 g 9 |60 d
x28!66 g 9 23 66 g 9 |62 d
1254x146x% 31]6,8 ' g 9:°23:76,8:¢g:10.(6,3 d
X373 g 1025 7,3 g1 7109
x4307:7:/g:11:26..7,7 ¢ 11,75 ¢
305x102x 28[7,3 d 10 26 7,3 d 11|67 d
x33]77 911 26 7,7 g 11|70 d
- 305x127x37] 7,9 d 11 26 7,90 d-12[7,3 d :
420820001228 78,2°-d 12°18,0 g o
: x48]8,6.:9:13:129: 8,6 913841 g g
305x165x 40[8,3 d 12 27 83 d 13 (81 g 9
x46]87 g 13 28 87 d 1385 g g
x54|9,2 g 14 30 88 g 1689 g d
356x127x 33]'8,2.'d. 11,26 .'8,1  d 11| 7.4 'd d
x3918,7:d 12:27 86 d12 79 d- 6
356x171x45]9,2 d 13 29 9,1 d 13{90 g c
x51]9.8 ¢ 15 31 9,6 d 15(9,5 ¢ d
x57]10,1 g 16 32 10,0 d 15 9,8 g d
x67}10,7 g 17 34 10,3 g 20 [10,4 ¢ d
*406x140x:38] 9,2 d 9;1:.d:13|8.2.d e
B x4619.8 d'14 .29 98 ¢ 14:[9,0 d o
406x178x 54]10,6 g 17 34 10,3 d 15 [10,3 g d 2
x60]11,1 g 18 35 10,8 d 16 (10,8 g d
x67]11,5 g 19 36 11,1 g 21 [11,2 g d
x74J11,8 g 20 37 - - - (116 g d
457x152x52[10,8..d 116 '31°10,8.'d 16.{10,8' g g
x60[11.4 4. 17 33-11,4.d17 11,4 g 5:.d
x67012,2 g 2038 11,8 d 17 [11,8 g G2
x74|12,6 g 21.-40-12,2 d18°12,3 " ¢ d2
x82|13,1 @21 41 L L 12,7 g 2
457x191x 67§12,3 ¢ 20 38 11,9 d 18 11,9 ¢ d
x7412,7 9 21 39 - - - [123 ¢ d
x82]131 g 22 a1 - - - 12,7 g d
x89|135 g 23 42 - - - [131 g d
x98|14,0 g 24 43 - . - [135 g d
:533x210x 82[14,2..g::24 44+ I 2 13,8 g0
: x92[14,8 i 2545 oot o144
x101|15,%: i 25 44 2 L 4,9 ¢
x109]16,3 i 2543 s 1152
: x122|15:6 i1 24 41 il 1B
610x229x10115,8 i 26 43 - - - [157 i
x113[16,2 i 25 41 - - - [16,0 i
x125[16,5 i 24 40 - - . [163 i
x140{16,8 i 24 39 - - . (16,7 i
203x203x 46§68 g 9 :24 6,5 g g
x5207.1° 91024 6,8 g.- g
x60)7.5 g 11 25 7,7 ‘g g
x71180 9i12.:27 .76 3 ‘g
, xB6l8,5 g 12 28 - - g
254x254x 73[9,0 ¢ 14 29 86 g g
x89]19.6 g 15 31 - - g
x107110,2 g 16 33 - - g
x132]11,0 g 18 35 - - g
x167[11,9 g 19 38 - - g
305x305x 97| 11,0 g 18::34 5 2kl 10,7709
G x118[11,7:9:20::36 - - - (114 g
x137)12,3 g 2138 <iioiui(11,9 gl
x158|12,9 g 22 40 - - - - [125-g.
x198[13,8 :i::23 412 <. 13,597
x240[14,3 i 22 ‘40 s - (14,2700
i xesslias iziisel s o ez
356x368x129|13,2 g 23 40 - - - [127 ¢ g 29 29
x153[13,8 i 24 a1 - . - [134 g g3 31 - - -
x177]14,2 i 23 40 - - - [140 g g 3232 - . -
x202|145 i 23 39 - - . [144 i g 34 3 - - -

For further information see notes preceding Table 1.



Deck: MEDIUM Table 17

BEAM DATA SLAB DATA

Internal beam Fire resistance 90 mins

Uniform load Siab depth 140 mm

Beam spacing 3,6m Concrete NW

Steel strength S 355 Strength 25/30

Shear connectors Welded {cylinder/cube)
diameter 19 mm

[IMPOSED

LOAD kN/m? 3,5 4,5

DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP

m mm mm m mm| m mm mm m mm m

PE 160 :
180 |43 g 4 17 43 g 4 |43 g 4 17 43 g g
200°|4,9 g 4 20 49 g 5148 g 51848 9 g
220 |55 g 5 21 55 g 6 (54 g 6 20 51 g g
240 }6,1 g 6 23 .59 g 8 [60 9.8 22 579g: n
270 |69 g 8 26 66 g 10|68 g 9 24 65 g 6 g
300 2.7 g9 28 74 g 11.[76 g 1126 7% g g
330 |86 g 10 31 83 g 13(84 g 12 29 80 g g
360- }9.6: 9 12 34" 92 g 1593 g 1431 89 g g
400 [10,7 g 14 37 - - - {104 g 16 34 - - 9
450 112,0 g 16 42 - - - (11,7 g 1938 il 9
500 [13.4 g 18 46 - - - [131 g 21 42 - - 9
550 [14,2° e 17 42 - - - [14,2 ¢ 22742 20 = ‘g
600 {14,2 e 14 31 - - - [142 e 17 31 - - e

HEA 100
120
140 4,0 g 3 16 - D . LN - .
160 |47 o 4 19 44 g 6 |46 g 7|45 g 41 g 9
180 |53 ‘g 521 50 g 7 |52 g% - 8]51:g. 486:9 11
200 |60 g 6 23 57 g 8 {59 g 10( 67 g §2 g 12
220 167 9.7 25 64 g 10|66 ¢ 11064 g 8.9 14
240 }75 g 9 28 72 g 11|74 g 13| 7.1 g 65 g 186
260 |82 ¢g10:30 - - - |81 g Slirs g Ll
280 {89 g 11 32 - - -[87 g - |85 g - -
300 §98. 913 35 . - - - |96 g 902 g e
320 fhos g 14 37 - - - ]102 g1 -l99 g - - -
330 [i11 g 15387 - - - |10,9 918136 s 110,80 Sie s
360 [11.8 g 16 40 - - -|11,6 g 19 36 - - - |11 g -
400 |13,0.9'18 44 - - - [12,6..g 2140 5 s s 1122 g S
450 4,2 i 19 45 - - -|140 g 24 44 - - - |135 g -
500 |142 e 15 34 - - - |14,2 e 20 34 -uwik14.280 ERRT
550 142 e 12 27 . - 142 e 16 27 - - - [1a2 e - -
600 |43 e 10 21 -0 < 14206 A3 290 el e A2 e S

HEB 100

i 120
140 45 g 419 43 g 6 |45 g4 17 .42:9 744 g5 16 61839 g 9
160 |53 ¢ 5 21 50 g 7|52 g 6 20 49 g 8|51 g 7 18 g 8 16 46 g 11
180 }6.1 9 6 2458 g 8 |59 g¢g"7 .22 756 g 10[58.9 9 20 91018 5.2 g 12
200 |68 g 7 26 65 g 10|67 g 9 24 6.4 g 11| 65 g 10 21 3 g 12 19 59 g 14
220 |76 g8 28 - - - |75g710°26 4= L1R297:12:023 0Lg A 2T s . -
240 |84 g 10 31 - - - |82 g12 28 - - - |80 g 14 25 7 g 16 22 - - -
260 |92 g11 33 - - -[9,0 g 1430 : S lBTIEINE 260 5 i 1) 840G 18230 0 - -
280 {99 g13 3 - - -1!97 g1532 - - -!94g 18 28 - - - |91 g 2024 - - -
300 |10,8 g 14 38 - - - (10,6 g-17:34 o - - [102.9 20305 - e | 081G 22 28 - -l
320 |11, g 15 40 - - -[11,2 g18 36 - - - [108g 21 3N - - - 104 g 23 27 - - -
340 |iz0 g 17 42 - o - |11,8°9g19. 387 - - - [114g 23320 - 1110 g 25528 - i -
360 [127 g 18 44 - - - 124 g 21 39 - - - 1120 g 24 34 - - - N6 g 27 30 - - -
400 l13as i 19 46 - <2 |13,6 g 23420 enoas . (1307902773750 00212692029 32 - - -
450 l142 e 16 37 - - -|142 e 21 37 - - -|142 e 28 37 - - -[139g 33 35 - - -
500 Y142 e 13 28 - < . 142 e 17 28050 1426 2228 21 114278 28728 - - -
550 142 e 11 22 - - -[142 e 14 22 - - -|142 e 18 22 - - - |142 e 23 22 - - -
600 [14,2.e 9 18- - - 142 e 1118 e (1427001698 - - ,-:.';14:2;‘2_19,_”;_._ S

For further information see notes preceding Table 1.



33x210x.

%92
x101]1
x109
x122
610x229x101
x113
%125

Deck: DEEP Table 18
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 140 mm
Beam spacing 40m Concrete Lw
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,6 4,5
DESIGNATION | LP DP DS LE DE| LP OP DS LE DE| LP DE
UB / UC m mm mm m mm| m mm mm m mm| m mm
1203x133x 3015,8 g 7 21 -55:g 10°|67 g 8 119 63 g 115599017 12153 g 15 .
254x102x25)6,1 g 8 22 61 g 8 [60 g 9 20 60 g 9 |58 g 11 17 53 d 13|55 d 11 14 48 d 11
x28|64 g 8 23 64 g 8 (63 g 10 20 59 g 12|61 g d 11
258x146x 311 6,6 g/ 6,3.g 11|64 g1 : T K i i
Gk 37f 0:24..6,7 'g12(69: g g side14
ST a3 100025 /7,19 13 17,2 g g1 a6
305x102x 28} 7,1 g 10 24 71 g 10|69 g g d 12
x33]75 g 10 26 75 g 10|73 ¢ g d 12
306%127x'37[ 7,7 '9: 1126 7,3 g 13.{7,57 g a1 : 4
X 421800910 277,86 g 14.(7,85 g
ST x 4818479 12 28 8.0 g 15181y ;
305x165x 40[8,1 g 12 27 7,7 g 14 (7.8 g 1 9
x46|85 g 13 28 8,1 g 1582 ¢ 9
x54{89 g 14 29 B85 g 16 (86 g
- 356x127x:331 8,0 g 12::27. 8,0 g 12:[78. ¢ a1
. x39ls5 g 13 28 82 .9 1583749 g
 356x171x45]9,0 g 14 30 86 g 16 (87 g g
x51]19,5 g 15 31 9,1 g 17(92 g g
x57|9,8 g 15 32 9,4 g 1895 g g
x67]10,4 g 17 33 10,0 g 19 (10,1 g
06x140x:39}9.1: g Lge g g
Sl x4619.809 9 g1 g2
406x178x 54[10,3 g g 1 g )
x 60]10,8 g g g 9
x67]11,2 g g g g
x74|11,6 g g g g
1457x152x 652|108’ 9 92 L
ceoxeofitiangln 9 g i
=x 671118 g g 9 Lo
“x74f12,2 g Z 6 vy g
: x82li26i g e g e
- 457x191x67[11,9 ¢ e 9 9
x7412,3 g e [} e
x82112,7 g e [+] e
x89113,1 ¢ e g e
x98]13,5 ¢ e g e
g (-3 B
o s :
g
e
e h
e
e
e
e

x140|

e
9 (154 e 28 37 114 e
8 (15,4 o 26 33 11,4 e
7 [154 e 23 30 11,4 ¢

o 0 OB D OO

g g

o 4
e 16 14,4 d 37 28 11,4 19
e 14 |151 d 40 31 11,4 e 17
e 12 |154 e 39 30 11,4 16

Sx 21

11203x203%x-46]-6,6::g

18,57

©Q

-
g g
] g 19'
g g gl o
i %88 g g g 75 g
254x254x 73 a ('] g ']
x 89 g g g g
x107 g g g g
x132 9 9 g [}
g 9 g 8
=g 94 g
g g o
9 e g5
g e g
g e g
x240014,0 i 22 e i
. xz83l145 122 .38 11,4 e 11 i :
356x368x129]12,7 g 22 38 11,4 e 18 e 11,8 g 11,3 ¢ 9 h
x153[13,4 g 24 40 11,4 o 16 a 20 12,4 g 30 29 11,4 e 27 11,9 g 32 25 11,2 h 31
x177]13,9 i 24 40 11,4 e 14 g 18 (13,0 g 32 31 11,4 e 24 (125 g 34 26 11,4 e 30
x202[14,2 i 23 39 11,4 e 12 i 16 (13,5 g 33 32 11,4 e 21 (13,0 g 36 27 11,4 e 26

For further information see notes preceding Table 1.
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Deck: DEEP Table 19

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 150 mm
Beam spacing 40m Concrete NW
Steel strength S 355 Strength 25/30
Shear connectors Welded (cylinder/cube}
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
UB / UC m mm mm m mm|{ m mm mm m mm| m mm mm m mm| m mm mm m mm
203x133x 30|54 g 6 21 51 g 7 |53 ¢ 6 20 50 g 8.52 g 718 489 g B. 1647 g 1
254x102x 25|57 g 5 22 57 g 6 |56 g 7 21 56 g 7 |54 g 8 19 d g 9 17 48 d 10
x28]6,0 g 6 23 60 g 6 (59 g 7 21 59 g 7 |57 g 9 19 9 g 10 18 50 d 10
254x146x 31]6,2:.g ' 6 2459 g 8 |60 ¢g 8 .22.57 g:10]59%. g.9..20: d g:10-18 5,0 d 10
x37|6,6 g 7 25 83 g 9 |65 9 8 23 62 g 11|63 g 10 21 59 g 01219 56 d 12
: x43}7,0 g 8 26 67 g 10|68 ¢ 9 24 65 ‘g 1166 g 11 21 o g 12:19 60 d 14
305x102x 28|66 g 7 25 66 g 7 |65 g 8 23 65 g 8 (63 g 10 21 d g 11 19 54 d 11
x33]70 g 7 26 70 g 7 (68 g 9 24 68 g 9 |66 g 11 22 d g 12 20 56 d 11
305x127x 37} 7,2- ¢ 8 27 69 g 10|70 g 9 25 67 12|68 9:11::22 64 ¢ Sgi13:200°6,00 413
x42]7,5 ‘g 8 .28 7,2 g 11737 g10:26-.7.0 79 12| 7,1::9-12::2306.7 0] 9. g 13:21 6,2:d 14
x48]7.8 g 9 29 7,56 g 11|77 g 10:27 7.3 g-13.|74 91224 70 g 1 g 1472167 d 15
305x165x40]7,5 g 9 28 7,3 g 11 (7,4 g 10 26 70 g 13|72 g 12 23 d d 13 20 62 d 13
xa46]l79 g 9 29 76 ¢ 12|77 g 11 26 74 g 13(75 g 13 24 g g 15 21 66 d 15
x54}83 g 10 31 B8O g 12(81 g 12 28 78 g 14 (79 g 14 24 g 16 (77 g 16 22 71 d 17
356x127x 33|75 g 8.28 7.5 g 8 |73 g 10 26 7.3 g10 |71 g-127723:76,6:.'d.:9.[ 6,9 :d13.20: 6.0 d .12
x39|80 g 9 290 80 g 10[78 ¢ 11 27 75 'g:13[76 g13 24 d 1517,2 d-14 2065 d 13
356x171x 45|84 g 10 31 81 g 1382 g 12 28 79 g 15 (80 g 14 25 d15(75 d 14 19 67 d 13
x51}89 g 11 32 85 g 13(87 g 13 29 83 g 15(84 g 15 26 g 18|81 d 16 22 7.3 d 16
x57j9.2 g 11 33 89 g 14]90 g 13 30 86 g 16 (87 g 16 27 g18(84 d 18 23 78 d 18
x67}9.8 g 12 35 94 g 15|96 g 14 32 92 g 17 (93 g 17 28 g 20(89 g 19 24 84 d 21
406x140x 39]8,5 g 1031 85 g 10|84 g 1272984 g:12[8,1 ‘g 14725 o187 4 15:20. 68 d 13
x46]9,2- g-11-33 8,8 g 14 9,0 ¢ 13 30 86 g 1687 ¢ 16726 d16/81.d 15 21 74 d 15
406x178x54]9,7 g 12 35 93 g 15195 g 14 31 91 g 17|91 g 17 28 d 19 (87 d17 22 79 d 17
x60]10,1 g 13 36 98 g 16(99 g 15 33 95 g 18 (96 g 18 29 g 20(91 d19 24 84 d 19
x67]10,5 g 14 37 10,1 g 16 (10,3 g 16 34 98 g 19(99 g 19 29 9 21|96 d21 26 88 d 20
x74}10,8 g 14 38 10,5 g 17 {106 g 17 35 10,2 g 19 [10,3 g 19 30 g22(99 g 22 27 93 d 22
457x152x 52|10,1. ¢ 13 36 9,8 g 15|99 ¢:15°339,5: g 18:(9,6 9:18:29::89 'd 19 |89 d 17 22 81 d 16
x 60]10,7..g 14 38 10,3 g 16 [10,4-g 16 34 10,0 g 19:|10,1 ‘g 19-30>-95..°d 21 (9,5 d:19 24 87 d 18
x67111,1 g 14 39 10,7 g 17 10,8 g 17.735:10,4..9 :20:10,5° ¢ 20 31 10,0 d 22 [10,0:'d:21 26 9,2 d 20
x74|11,5: g 15 40 10,9 e 16 (11,2 g 18 37 10,8 ¢ 21 [10,9° g 2132 4231104 d:22:26 9,5 d 21
x82]11,9 g 16 42 10,9 e 15|11,6.g18 38 10,9 ¢ 19{11,2 . g 22..33 0:24:(10,8 :d:23.-28 " 9,9--d 23
457x191x 67}11,2 g 15 39 10,8 g 17 {109 g 17 35 10,5 g 20 {105 g 20 31 d 22 (10,0 d 21 25 9,2 d 20
x74|11,6 g 15 41 10,9 e 16 (11,3 g 18 36 10,9 e 21 (109 g 21 32 g 24 (105 d 23 27 9,7 d 23
x8212,0 g 16 42 10,9 e 15 (11,7 g 19 38 108 e 19 (11,3 g 22 33 g 25 (10,9 g 24 29 10,2 d 25
x89]12,3 g 17 43 10,9 e 14 {120 g 19 39 109 e 18 [11,6 g 23 33 e 23 (11,2 d 25 29 10,4 d 25
x98]12,8 g 17 44 10,9 e 12 |12,4 g 20 40 10,9 e 16 {120 g 24 34 10,9 e 21 {11,6 g 26 30 109 e 27
533x210x 82[13,0 9 18 45 10,9 e 12 [12,7. g 21.41:10,9 ¢ 15 |12;2:g:24:35 : d'25 29 10,8 d 25
x92]13,6 g 19 46 10,9 e 10[13,2°'g 22 42 10,9 & 13 |12,8 g 26 36 od 10,9 e 22
x101}14,0 g 19 .48 10,9 e 10-|13,7 g 23143 10,9 ¢ 12 {13,2 ‘g 26 37.. d 28:31:10,9 e:21
x109{14,3. i 20-48 10,9 ¢ 914,07 g 23 44 10,9 ¢ 12 (135 g9 27 38 43033 108 e 19
: x122}14,4 e 18 44 10,9 e 8 |144 e 24 :44:10,9 ¢ 10 (14,0 929 39 g 10,9 ‘e 17
610x229x101]14,4 e 18 44 10,9 e 8 [14,4 e 23 44 109 e 10 |14,1 g 29 40 d 109 e 17
x113]14,4 e 16 38 10,9 e 7 |14,4 e 21 38 108 e 9 [144 e 28 38 d 10,9 e 15
x125[14,4 e 15 34 10,9 e 6 [14,4 e 19 34 109 e 8 [144 e 26 34 e 10,9 e 14
x140l14,4 e 14 30 10,9 e 6 144 o 18 30 109 e 7 [144 e 23 30 e 10,9 e 12
203x203x46F6,2 g:6 24 59 'g:9[61..9g/8 2258 g 1059 .9:9:20 5.4 g 13
x52{6,5 g7 25 62 g. 9 |64 .9 8. 23 60 g 10|62 g 1021 56 g 13
x60|68 g 7 26 65 g 9 |66 g 9 24 63 g 11[65 g.10°21 ; 5.9 g 14
x71]2,3 g.8 27 7,0 g 10 7,1 .g:9 .26 68 91269 g 11:22::65: g ‘8,3 g 15
x86]7.72: g9 29 .74 g 11|76 910 27 7,2 g 131{74 g12. 24 70 g 67 g 16
254x254x 73| 8,2 g 10 30 79 g 12|80 g 12 27 77 g 14|78 g 14 24 g 71 g 18
x89]88 g 11 32 85 g 13(86 g 13 29 82 g 15|83 g 15 25 9 7,6 g 19
x107{9,4 g 12 33 980 g 14|91 g 14 30 87 g 16|88 g 16 27 g 81 g 20
x132[10,1 g 13 36 9,8 g 15|98 g 15 32 95 g 18|95 g 18 28 9 87 g 22
x167[10,9 g 14 38 10,6 g 17 10,7 g 17 35 10,3 g 19 10,3 g 20 30 9 95 g 24
| 305x305x 97]10,1 .13 35 9,8. 9 1698 g 15 32 9,6 g 18|95 ¢ 18 28 gl 8,7 g22
: x118}10,8' g 14 :37. 10,4..¢g 17.[10,5: g 1734/ 10,7 g 19 10,1920 :29 " 9;7 .. g 9,3 g 24
x137]11,3..g.15 39 10,9 e 17 {11,0 g 18 35 10,6 g 20 [10,6.g 21 .30 :16;2'g 9.8 g 25
x158]11,9 g 16 41 10,9 ¢ 1511,6 g 19:37:10,9 e 19|11,2 g 22 32 g 10,3 g 27
xt98]12;8 g 18 44109 e 12 [12,5 g 2139 10,9 616 [12,1 :g: 24 34 8 10,9 e 26
x240}13,5. i.:118 44 10,9 0. 10 [13,47:g:22: 42 10,9 ¢ 13 [12,9 g 26 36 10,8 ¢ 1 10,9 e 22
x283]14,0 i 18 42 10,9:'e-9:(13,8:1i 123:'41:10,9 e:11{13,6 .g 28 38 -1 10,9 o 18
356x368x129012,1 g 17 41 10,9 e 15 {11,8 g 20 37 10,9 e 19 [11,3 g 23 32 e 10,5 g 27
x153]12,8 g 18 43 109 e 13 {124 g 21 39 10,9 e 16 (120 g 24 33 e 10,9 e 27
x177]13.4 g 19 45 10,9 e 11 |13,0 g 22 40 10,9 e 14 |125 g 26 35 e 10,9 e 24
x202]13,7 i 19 43 10,9 e 10 /13,6 g 23 42 10,9 e 13 13,1 g 27 36 10,9 e 12,6 g 30 31 10,9 e 21

For further information see notes preceding Table 1.
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Deck: DEEP Table 20
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 140 mm
Beam spacing 40m Concrete LW
Steel strength S 275 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DE| LP DP DS LE DE
UB/UC m mm mm m mm| m mm mm m mm| m mm| m mm mm m mm
203x133x:30}6,8 g 7. 21. 5,8 7 |B7.598.:19 B4 47 (85 g
1 254x102x25]6,1 g 8 22 6,1 8 (56 7 15 55 d 7 {58 ¢
x28|64 d 8 23 6,4 8 |63 20 58 d 7
-/ 254x146x 31 g9 9 |64 21 8 :
Ry 0. 101 6,9 :
EELE 3 ° 13172
'305x102x 28 9 /6,3
x 33 10 (7,3
305x127% 3777 g 10 7,570
OO 2L SIS o] i
12.081
17,8
12 18,2
16 | 8,6 6,5 13

® 0000 GOOD0OR0OLPRERAAdC QAR ccaa oo aachcacamanaco

203x203x 46

% 60|
o)
. xs6
 254x254x 73
x 89
x107
x132

x153
x177
x202

. .xb2le

13,4
13,9
14,2

nBOoeooe e 6o

o000 B oSO b

35
37
38

1,4
1.4
1.4
1.4

e 24
e 20
e 18
e 16

11,7

13,0

d
12,4 g
g

136 g

28 27 109 d

30 29 11,4 e 27
32 31 11,4 e 24
33 32 11,4 e 21

1,7
12,5
13,0

30
34
36

o0 ac

9,
23
26
27

11,0 d 30
11,4 e 30
11,4 e 26

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 21

BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3.0m Concrete LW
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE | LP DP DS LE DE | LP DP DS LE DE
UB /UC m mm mm _m mm| m mm mm m mm| m mm mm m mm| m mm mm m mm
- 203x133x 30} 6:1°h 1211 6,1, g 12759 h.12::87 789 g 121|56::h 11 "8 56 h 11164 ni1] 654 h 11
254x102x 25|64 h 13 11 64 g 13 (62 h 13 9 62 g 13 h h 12 h 7 h 12
x28l6,7 h 13 11 67 g 13|65 h13 9 65 g 13 h h 7 h 12
254x146%31}6,8° H 14 11-°68::g 147(86.6 h 13 9 g3 iy SN & hi12
x3707.2 hs.11 7,277 15690148 chi1a She L1308 g
. xa3} 76, h15 11 .75 g 16 7.2 'hilE Theis h. L ha3 7 h13
305x102x 28] 7.3 h 15 11 7,3 g 15,70 h 14 10 70 g 14 h 1 h 7 h 13
x33|76 h 15 11 7,6 g 15 (7.4 h 15 10 7,4 h h h 7 h 14
305x127x 37} 7,8 h16:11 7,8 g 1651757 h 156 10 75 h W R : h..14
x42l80 h'16 12.8,0 g 16|78 h 16:10:78 h hed h-14
x48l84 h 17 12 84 ¢17[81 h 16 1081 hi] ho h h 15
305x165x 40|80 h 16 11 80 g 16|78 h 16 10 78 h 1 h h h 14
x46]84 h 17 11 84 g 17/81 h 16 10 81 h h h h 15
x54]8,7 h 18 12 87 g 18|84 h 17 10 84 h h h h 16
356x127x 23} 8,7 K 1612 .8,1 g:16[7.8°h'16 10. 7.8 . h h SR ~h=18
x39185 h 17 12 85 -g 17 |82 K 17°-10 82 h 9 A ©h 7 h15
356x171x 45|89 h 18 12 B9 g 18(86 h 17 10 86 h h 9 h h 7 h 186
x51]19.3 h 19 12 93 g 19(89 h 18 11 89 h h 9 h h 7 h 17
x57]96 h 19 12 96 h 13(92 h 19 11 92 h h 8 h h 7 h 17
x67110,1 h 20 13 10,1 i 20|97 h 19 11 97 h h 9 h h 8 h 18
406x140x 39§91 h 18 129,17 g 18 [88 h 1811 887 hi ChY70.9 8A Th h 8 h 16
: x46)9,7 ' 19-13 °9,2 9 19[9,3 h'19 1193 K1 h 9 chet h17 8 h 17
406x178x 54}10,1 h 20 13 10,1 i 20|97 h 18 11 97 b h 9 “h h 8 h 18
x60[10,4 h 21 13 10,4 i 21[101 h 20 11 101 h h 9 h h 8 h 18
x67]10,8 h 22 14 10,8 i 22 (104 h 21 12 10,4 i 2199 h 20 10 99 h20(95 h 19 8 95 h 19
x74/11,1 h 22 14 11,0 i 22[107 h 21 12 10,7 i h 10 10,2 h 21 (9,8 h 20 8 98 h 20
457x152x 62}10,6 . h-21 14 10,6.. i 21 {10,2 h 21:12.10,2 hH® ‘K20 10 98 KI201193 K 19:8 93 h 19
x60}11,9 h 2214 11,15 22.{10,7 h 2212 10;7:i 1057 h-20.
x67011.4 h 23 14711450 23 11,0 °h522 1251100 0 1001 <20
x74}11.8 hi 24 147118 1 241,40 723.13° 114 i 11 b2t
x82112.1 h24°15.12,1° i 24 11,7 h 24213 11,7 i h-22
457x191x67)11,4 h 23 14 11,4 i 23 [11,0 h 22 12 11,0 i h 20
x74f11,8 h 24 14 11,8 i 24 (11,4 h 23 12 114 i h 21
x82[12,1 h 24 14 12,1 i 24 (11,7 h 23 13 11,7 i h 22
x89012,3 h 25 15 12,3 i 25 (11,9 h 24 13 11,9 i h 22
x9812,7 h 25 15 12,7 i 25 (12,3 h 25 13 12,3 i h 23
§33x210x 82]13,0 h 26. 15 13,0 i.26.|12,6:'h 26 13125 i h 23
: x920134 h 27 15 134 i 27 13,0 'h 26, 137130 i i 24
x101]13;8 h 28 15 13,8 i 28 [13,3:'h 27 14.13,3 i i 28
x100|14,0 h 28 16 14,0 i 28 13,6 'h'27.°14.13,6- 1 i 25
x122}14,5 h 29 16 14,5 i 29:|14,0.-h 28 .14 14,0 i i 28
610x229x101}14.6 h 29 16 14,6 i 29 {14,2 h 29 14 142 i i 26
x113[15,1 h 30 16 15,1 i 30 (147 h 30 14 14,7 i i 27
x12515,6 h 31 17 15,6 i 31 |151 h 30 156 151 i i 28
x140016,1 h 32 17 16,1 i 32 (155 h 31 15 155 i i 29
203x203x 46| 6,8 h 1411 6,8 g 14:|6,5 h 1397 66913 hi12
: x52]2,0° h 14 11-7,0 g 14 [68 h:14:.9: 68 g 147 h 12
x60}7,3° H15:11 .73 ¢ 15 (7.0 h 14 1070 'h 14 ~h13
x71}7,7 w15 1107,7 g A5 {74 R 181074 h 15 h 14
x86l81 h'16 12 8,1. g 16|78 "h 16 10.7.8 h 16 h 14
254x254x 73|85 h 17 12 85 g 17 (82 h 16 10 82 h 186 h 18
x8al9.0 h 18 12 90 g 18[87 h 17 10 87 h 17 h 16
x107]8.5 h 19 13 95 i 19|91 h 18 11 9,1 h 18 h 17
x132110,4 h 20 13 10,1 i 20|98 h 20 12 98 h 20(93 18 89 h 18
x167]10,9 nh 22 14 10,9 i 22 10,5 h 21 12 10,5 i 21 (10,0 96 h 19
305x305x 97|10,2 ‘h-20 13 10,27 i 20 |9,8 1h 20 11 9,8 h:20:/9,3 b ‘8,9 h 18
x118}10,7 h 22 14 10,7 i 22 10,3 :h:121:112 10,3 i 21498 K f: T S R
x1371112 h 23 14 41,2 i 23 {108 ‘hi22:12:.10,8 i 22:110,3 9,9 h 20
x158}11:6:h 23 14 11,6 i :23(11,27 h 23 13.11,2.°7 23:[10,7 :h 22: 1 10,3 . h 21
x198l12:4 K 28 15712,4 i .25 12,0 h. 2413 12,0 i 24 [11;62: 1 ) 11,0122
x240113,1°-h 26 16°13,1-1°26 |12,7. 1 26 14.12,7.1.26 12,1 h- =10.43,7 723
: x283[13,8 'h.28.18..13,8 i 28.|13,3 h 27 15 13,3 i 27 (12,8 3 25:11°12,3..1 25
356x368x129]11,8 h 24 14 11,8 i 24 11,4 h 23 12 11,4 i 23 10,9 10 21 10,4 h 21
x153l12,3 h 25 14 12,3 i 25 (11,9 h 24 13 11,9 i 24 11,4 " 22 10,9 h 22
x177112,8 h 26 15 12,8 i 26 [12,4 h 25 13 12,4 i 25 [11,8 1 23 1.4 i 23
x202[13,2 h 27 16 13,2 i 27 12,8 h 26 14 12,8 i 26 (12,2 1 24 11,8 i 24

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 22
BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins B
Uniform load Slab depth 140 mm
Beam spacing 30m Concrete NwW
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
IMPOSED
LOAD kN/m? 3,5
DESIGNATION | LP DP DS LE DE| LP
us /uC m mm mm m mm| m

X3
356x171x 45
x 51
x 57

" 406x178x 54
x 60
x 67

X
610x229x101]1¢

x113
x125
X140

LS - - - —mm ~mwoe®eoaan

e R

--~=':r<:':';r-”='{iri:r:':':r:':r:-:'f::_-,:iﬁ":,':':-::r:.r“:r:-:r::-.;.r:-:r:-:rﬁj_

254x254x 73
x 89
x107
x132

- 356x368x129
x153
x177
x202

unn@tg‘}a:ﬁ«:

3.6

2
T
121 24 17 121 i 24 11,6
12,6 25 18 12,6 i 25 |12
13,1 h 26 18 13,1 i 26 |12,5

h 22 1,1
h 23 16 11,6
h 24 15 12,1
h 25 15 12,5

For further information see notes preceding Table 1.



Deck: MEDIUM Table 23

BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3.0m Concrete LW
Steel strength S 275 Strength 25/30
Shear connectors Welded {cylinder/cube)
diameter 19 mm
JMPOSED
LOAD kN/m? 3,5 4,5 6.0 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE| LP DP DS LE DE
uB /UC m mm mm m mm| m mm mm m mm| m mm mm m mm| m mm mm m mm
203x133x 30061 h.12:11 6,1 g 12 | 6,9 hi129.16,9 £:12/|6.6: R 118168 11164 h 11854 d N
264x102x 2506.4 h 13 11 64 f 13|62 h1i3 9 62 f 1359 h12 8 59 12|57 d12 7 57 d12
x28l6,7 h 13 11 67 f13({65 h13 9 65 f 13(62 h 13 8 62 f 13 h12 7 59 d 12
.- 254x146x 31} 6,8 'h 14711 .68 {14166 h:13 9 66 §13(63 hi3 8 63 d h:120.6:6,0. d12;
: x37|7,2 h15 1122 g 15:(69. h 14 8- “§714.(6,6: h 13 ; 13 66,3 ¢ 13
x43]7.56 h15.11 25 ¢ 15|72 h15 h 15|69 H ‘h13 7.66 ¢ 13
305x102x 28] 7.3 h 15 11 7,3 f 1570 h 14 f 14(67 h d13 7 64 d 13
x33]76 h15 11 72,6 t 15|74 h 15 f15(70 h h1a 7 67 d 14
305x127x 37} 7.8 h:16..11 7,8 f 16|75 h 1B f15 7,2 H ‘hi1477.-6,9 d 14
x42]8,0 'h 1812 8,0 f 16|78 hi16:.10,78 1674 h 1 : 14 7710 f 14
x48l84 h 171284 g 17|81 h 161081 f 16]77 h 16 8. £ h15.7 274 c 15
305x165x 40|80 h 16 11 80 f 16|7.8 h 16 10 7,8 f 16|74 h 15 8 ¢ h1t 7 71 d 14
xa6l8.4 h 17 11 B84 g17]81 h16 10 81 c 1677 h 16 8 c hi1s 7 74 c 15
x54187 h 18 12 87 g 18|84 h 17 10 84 h 17 (80 h 16 8 80 ¢ 16,77 h16 7 7,7 c 16
356x127x 3381 h16:12.8,1 16 7,8. . .h 1610 7,8 £ h Sgnig Bt 18 7.::7,2..d 15
- x39]85 h.17°12 .85 f 1782 hi17:10 82 ¢ 8 79 d.16 775 d15
356x171x 45|89 h 18 12 89 f 18(86 h 17 10 86 f 9 82 f 17 7 78 c 16
x51]9,3 h 19 12 93 f 19{89 h 18 11 89 f 9 85 c 17 7 82 ¢ 17
x57]9.6 h 19 12 96 h19(92 h 19 11 92 h 9 88 c 18 7 84 c 17
x67]10,1 h 20 13 10,1 i 20{97 h 19 11 97 h 9 93 hi19 8 88 ¢ 18
406x140x 38 8,1 h::18.12°:9,1 'f 1818,8 "h.18 11 88 9 : d 16
x46]9.7 h 1913 9,7 f 19 /93 h 19 .11 93 f -9 £ 17
406x178x 54]10,1 h 20 13 10,1 f 2097 h 19 11 97 f 9 c 18
x60]10.4 h 21 13 10,4 i 21 (10,1 h 20 11 10,1 f 9 c 18
x67]10,8 h 22 14 10,8 i 22 [104 h 21 12 10,4 i 10 c 19
x74]11,1 h 22 14 11,1 i 22107 h 21 12 10,7 i 10 h 20
- 457x152x'52]10,6 h- 21 1 14:10,6 7 21:{10,2 h:21:.12- 10,2 °f o f19:
x60h11,1 'hi22 14 11,1022 (10,7022 t ¢ 20
x87j11,4 'h 23 14:11,4 7 23 {11,0 h 22 i ¢ 20
x74[11,8 h'24 14 11,8 i 24 (11,4 h 23 i c 21
x82J12,1:h 2415 12,1 i-24:{11,7.'h 24 i c 22
457x191x 67[11,4 h 23 14 11,4 i 23 11,0 h 22 i c 20
x74]11,8 h 24 14 11,8 i 24 [11,4 h 23 i c 21
x8212,1 h 24 14 12,1 i 24 (11,7 h 23 i h 22
x89]12,3 h 25 15 12,3 i 25 (11,9 h 24 i c 22
x98[12,7 h 25 15 12,7 i 25(12,3 h 25 i h 23
533x210x 8213,0 .h. 26 15 13,0 i:26.(12,5 h 25 i c 23
x92|13,4 h 27 15.13,4:1°27.{13,0 'h 26 i i24
S x101]13,8 h.281:15-13,8 i 28.(13,3 h 27 3,3 i i 25
x109}14,0 h 2816 14,0 i 28 [13,6:h 27 14 i i 28
x122}145 KW 29 16 ‘14,5 i 29 |14,0 h 28 :14: il i 26
610x229x10114,6 h 29 16 146 i 29 142 h 29 14 i i 26
x113[15,1 h 30 16 15,1 i 30 [14,7 h 30 14 14,7 | i
x12515.6 h 31 17 156 i 31 (151 h 30 15 151 i i
x1a0f16,1 h 32 17 16,1 i 32155 h 31 15 155 i i
203x203x 46 6,8 h 14- 11. 6,8 .9 14|65 'h 139 6.5 g
x52[7,0 h.14:11:7,0 g 14|68 h 14 9: 68 g1
x60}7,3 h 1511 2,3:¢g-16°(7,0 h 14 10 7,0 -h
x71}77 ‘h15:11-2,7 g 15174 h15.10° 7,47 h hada
. x8el81 h16 12 81 g 16|78 h 1610078 h h15: h
354x254x 73|85 h 17 12 85 g 17|82 h 16 10 82 h 18|78 h 16 h
x89)9.0 h 18 12 90 g 18|87 h 17 10 87 h 17|82 h 17 h
x107]9,5 h 19 13 95 i 19|91 h 18 11 91 h 18 (87 h 17 h
x132{10,7 h 20 13 10,1 i 20{98 h 20 12 98 h 2093 h 19 h
x167}110,9 h 22 14 10,9 i 22 10,6 h 21 12 106 i 21 [100 h 20 h
- 305x305x 97}10,2 'h 20 13:10,2: 209,87 h'720:11.-9,8 : h 20 19,3:'h 19 R
xt1810,7 h'22 14-10,7° i 22 (10,3 h:21::12.10,3 i 20 b
x137411,2 'h 23 147112 1723|108 h 22 127108 1§ 214 S h
x158[11,6 h' 23 14 11,6 i 23 11,2 h'23: 13142 00 22 1 3 h
'x198[12,4 h 25 15124 i 25120 h 24113 120 23 Sih
x240[13,1 'h 2616 13,1126 12,7 h 26 .14:12,7 h 24 W
x283}13,8 h'28 18 13,8 i 28(13,3 h 27 15 133 i - h:26 : K
256x368x129011.6 h 24 14 11,8 i 24 [11,4 h 23 12 11,4 i 23109 h 22 i h
x153}12,3 h 25 14 12,3 i 25 |11,9 h 24 13 11,9 i 24 11,4 h 23 11,4 i h
x177112.8 h 26 15 12,8 i 26 {124 h 25 13 124 i 25[11,8 h 24 11 11,8 i 24 11,4 h
x202[13.2 h 27 16 13,2 i 27 |12,8 h 26 14 12,8 i 26122 h 25 11 12,2 i 26 11,8 h

For further information see notes preceding Table 1.
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Deck: MEDIUM ‘ Table 24

BEAM DATA SLAB DATA

Edge beam Fire resistance 90 mins
Uniform load Slab depth 140 mm
Beam spacing 3,0m Concrete NwW
Steel strength S 355 Strength 25/30
Shear connectors Welded {cylinder/cube)

diameter 19 mm

[TMPOSED

LOAD kN/m? 3,5

DESIGNATION | LP DP DS LE DE| LP

9 g
B o
9 g
g h
9 h
g R
g h
g ha
g h
g “'h
i | h
Y i ‘h
i 2 h
: R
h
h
t
g
sl
h
iy
h
R
h
gy
h
wh
h
L
h
H
h
i
]
Bl

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 25
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 120 mm
Beam spacing 3,0m Concrete LW
Steel strength S 355 Strength 25/30
Shear connectors Hilti {cylinder/cube)
height 110 mm
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5
DESIGNATION | LP DP DS LE DE| LP DP DS LE DE | LP DP DS LE DE| LP DP DS LE DE
UB/UC m mm mm m mm| m mm mm m mmi m mm mm m mm| m mm mm m mm
203x133x 30 6,2 g B 2259 g 10[60 9 g 52 914
254x102x 25|65 g 8 23 65 g 8 (64 g d 55 d 10
x28]69 g 9 24 69 g 9 |67 g d 58 d 15
254x146x 31} 7,1 g-10.24 52 e 5 (69 ‘g g 5,2 @10
- x37}76 g 11 26 52 e 4 (74791 o 52 e 8
x43]8,0 g 1127 52 ¢ 3(|78.¢1 91 52 & 7
305x102x 28] 7,6 g 10 26 7,6 g 10|74 g d 63 d 11
x33]80 g 11 27 52 e 3 (78 g g 52 e 7
--306x127x'37} 8,2 91228 ‘5,2 e :3:|8,0g g & 62 ¢ 7
: x42}8,6 g 1229 52 .e 3183 g e Vg 5.1 52 6.6
x4818,0 ‘g13 3052 ‘e 2:/87 g e o 8 4 52 e 8
305x165x 40{8,6 g 13 28 52 e 3 (84 g e g ‘e 5 52 e €
x46{9.1 g 14 30 52 e 2 (88 g e g 18 23 52 e 4 52 e §
x54195 g 14 31 52 e 2 |93 g e g 19 24 52 e 4 52 e 4
356x127x 33} 8,6 g 12 29 52 e 3849 52 e ) e 5 e &
x39]9,2" g 14 31 52 & 2 (89 g 52 ¢ 6 4 e B
356x171x45}9,7 g 15 32 52 e 2 (94 g 52 e e 3 e 4
x51f10,1 g 15 33 52 e 2 {99 g 52 e e 3 e 4
x57]10,5 g 16 34 52 e 2 [102 g 52 8 e 3 e 3
x67]11,2 g 17 36 52 e 1 {109 g 52 e e 2 e 3
- 406x140x39}9,8 .9 15 .32 52 e 2.|96 g 526 e 3 e 4
x46[10,5 g 16 34 52 e 2 1102 g 5.2 e g e 3
406x178x 54]11,1 g 17 36 52 e 1 [108 g 2 52 8 e 2 e 3
x60}11,6 g 18 37 52 e 1 11,2 g 52 e e 2 e 3
x67}12,0 g 19 38 52 e 1 {116 g 52 e e 2 e 2
x74[12,4 g 20 39 52 e 1 |121 g 52 e e 2 e 2
457x152x'52]11,6: g 1838 5,2 e 1. {11,390 52 e 8 83
: x60}12,2.g19 39752 & 1.|11,9 g 52 @ ' 8.2
x67]12,7:'g 20 40 5,2 ‘e 1 {123%¢: 52 e e 2:
x 74§13,1:°g 21 41 . 5,2 "e. 1 [12,77°g} 52 e’ 8 2
x82[13,5 g 22 43 52 ‘e 1 (131713 15,2 a2
457x191x 67[12,7 g 21 40 52 e 1 {124 g 52 e o 2
x7413,2 g 22 41 52 e 1 (128 g 52 e e 2
x82]13,6 g 22 42 52 e 1 (132 ¢ 52 e e 2
x89J14,0 g 23 43 52 e 1 (136 ¢ 52 e e 2
x98]14,3 i 23 43 52 e 1 (140 g 52 e e 1
533x210x B2|14,6 1 2443 5,2 e : B2 e
'x9214,91:23: 42 5,2 e 1. .14 3 LB2ie 1
x101|15,2. 723 41 52 e 0 [181 i et et
x109]15.4 i 23 40 5,2 e 0 (153 i 5.2 g 61
x122|15;7 112339 5,2 e 01567 5,2 el e i1
610x229x101[15,9 i 23 40 52 e O (158 i 52 e 1 e 1
x113|16,3 i 23 39 52 e O (162 i 52 & O e 1
x125|16,6 i 23 38 52 e O [165 i 52 e 0 e 1
x140[17,0 i 22 37 52 e O [168 i 52 o 0 e 1
203x203x 46} 7,1 ..9.10.24 - 5,2 e 5 6.9 ¢ e 6 e 10
“x52|7,4 ‘g 10 26 52 e 4 17,2 g e & ‘69
x60] 77911 2752 e 4175 ¢ e 5 & 8
x71}8,3 g 12 28752 e 3 81 g e 4 e 6
x 86|88 .g°13 30 52 e 3 /86 . e 3 e 5
254x254x 73] 9.4 g 14 31 52 e 2 |91 ¢ e 3 e 5
x89}10,0 g 15 33 52 e 2 |97 ¢ e 2 e 4
x107]10,6 g 16 34 52 e 2 [103 g e 2 e 3
x132|11,4 g 18 37 52 e t [111 g e 2 e 3
x167§12,3 g 19 40 52 e 1 (120 g e 1 e 2
© 305x305x 97]11,5 g  18: 36 52 e 1 11,1792 er2 83
xt18|12;2 g 20 3852 e:1 [11,8'g e 1 92
x137|12,8 ¢ 21 :40° 5,2 -e -1 112,49 [ B g2
x158[13;3 i1 22:41.5,27¢1. [13,0. g el ‘e 2
x198]13,9 i 21.38°°5,2 e 1:{138 i e et
x240}14,3 i 20°:37:5,2 6 1°]14,2 /.26 36 52 e 1 i e 1
%x28314,8° i .20 35:5,2: 6.0 [14,7 i 25 2. e 1. i e 1
356x368x129013,5 i 23 40 52 e 1 (132 g 26 37 52 e 1 9 e 2
x153|13,9 i 22 39 52 e 1 [138 i 28 38 52 e 1 9 e 1
x177}14,2 i 22 37 52 e 1 [142 i 27 36 52 e 1 g e 1
x202]14,6 i 21 36 52 e 1 [145 i 26 35 52 e 1 i e 1
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For further information see notes preceding Table 1.




Deck: RE-ENTRANT Table 26
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3.0m Concrete NwW
Steel strength S 355 Strength 25/30
Shear connectors Hilti {cylinder/cube)
height 110 mm
IMPOSED
LOAD kN/m? 3,5
DESIGNATION | LP DP DS LE DE| LP
UB /UC m mm mm m mm| m
03%133x30] 5,8 22 55 g8 |57 gy
254x102x 25| 23 61 g 6 |60 g
x 28] 25 6.4 ]
254x146x. 31} 7:0.257.6,3 g
x37071 9 8 .27 82 g
x43]75 g8 7.2 g 3 g
305x102x 28 g 7 71 g 7 |69 ¢
x33}75 g 8 28 55 e 4 (73 ¢
© 305x127x 37 g8 6,208 780 g
- 'x42]80 9.9 30 73 e 8 (78 g
. ixagl8a g 8,0 e12[82 g1
305x165x 40181 g 9 30 68 e 7 |79 g
x46]85 g 10 31 79 e 1183 g
x54}89 g 11 33 86 g 13 |8,7 g
11356x127x:3318,0 g 9 30 655 e 3|79 g
o x39]86 91032 65 5 84 g1 v 5
 356x171x45{9,1 g 11 33 76 e 8 (89 g 1 e 1 9 e g d
x51]1956 g 12 34 85 e 10|93 g 14 31 85 e 13|90 g9 16 28 85 e 18 (8,7 g 18 25 8,2 d 20
x57]9,9 9 12 36 95 e 1497 ¢ 14 33 93 g 17 (94 g 17 29 89 g 20{91 g 19 25 86 g 21
x67]10,5 g - - - 1103 g 15 34 - - -199 g 18 30 - - -196 g 20 26 - - -
20 9 T ‘ )
e 7197 g1
406x178x 54{10,4 g 13 37 9,1 e 11 (10,2 g g 9
x 60J10,9 ¢ 14 39 10,0 e 13 {106 g g g
x67]11,3 g g g 20 32 - - -110,3 g 22 28 - - -
] g 9 9
) 5

82

x 74]12,5
x 82]12,9
x 89]13,2
x 98]13,7

610x229x101]15,3
x113|15,6
x125]16,0
x140]16,3

457x191x 67[12,0

19
20
21

g9 g
11,8 g 22 35 - - - (11,4 g 256 31 - - -
12,1 g 23 36 - - - (11,B g 26 32 - - -
125 g 24 37 - - - 121 g 27 32 - - -

g

! ]
15,4 i 30 41 - - -|152 g 35 38 - - -
15,7 i 30 40 - - - 1156 i 36 38 - - -
16,1 i 29 38 - - - |15,9 i 35 37 - - -

203%203x 46
i 2

x254x 7388
x 89] 9,4
x107]10,0
x132]10,8
x167|11,7

- xe83f
356x368x129]12,9

oo o oo oo o

g g g
x153}13,4 i 022 4 - - -|128 9263 - - -|124 g28 32 - - -
x177h13,8 i i224 - - -[134g2737 - - -}30g930 3 - - -
x202|14,1 i i223 . . -[139 i2838 - - -[135 g31 3¢ - . -

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 27
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 120 mm
Beam spacing 3.0m Concrete LW
Steel strength S 275 Strength 25/30
Shear connectors Hilti {cylinder/cube)
height 110 mm
IMPOSED
LOAD kN/m? 3,5 4,5 7.5
DESIGNATION DP DS LE LP DP DS LE LP DE| LP DP DS LE DE
uUB/uUC mm mm m m mm mm m mm| m mm| m mm mm m mm
¥ 203%133x 30§6,2 g 8 22 62 g B |60.g 9 20 60 g 956 4 digils0d 9 49 d T
254x102x25|6,5 g 8 23 65 g 8 |64 g 10 21 64 g 58 d "d9 |52 d7 9 51 d7
x28]69 g 9 24 69 g 9 |67 g 11 22 67 g 61 d d 9|53 d7 9 53 d 7
254x146x 31} 7,17:g710 24 7,1 g 10°{6,9°+d:11:22:°6,8 9" 62 d: 410985 d 8. 955 d 8
x371726. 91126 7,6 g 11 }78 g 12 23 74 g 6.5 . d 1 410 /89 g 1617 5,9 -d 12
: x43]80.°g 11 27 52 e 3 |78 g¢g13724. 52 @ 75 g e 6 |72 917 18:52 . 7
305x102xza|7,s g 10 26 76 g 10 (7.4 d 12 23 73 d 65 d d10]58 d 8 9 58 d 8
x33]80 g 11 27 80 g 12|77 d13 24 7,7 d 68 d d 1062 d 61 d 9
©305x127x 37} 8,2 g 12 28 82 g 12'[8,0.d13:24: 7,9 d 714 sdi 168 d 6,3 d.9
' x42}86 g 12 29 52 e 383 g 14:26 .52 @6 480 7 s B 178 g 52 e 6
x48]9,0 g 13°30 52 ‘e 2|87 g 15 27.52 e:3 |B4.g 1 e 4iiBY g 52 e §
305x165x 40|86 g 13 29 52 e 3 {84 g 15 26 52 e 3 (81 g e 5|77 ¢ 52 e 6
x46]9,1 g 14 30 52 e 2 |88 g 16 27 52 e 3 |85 g e 4 |82 g 52 e §
x54]95 g 14 31 52 e 2 |93 g e 3 /89 ¢ e 4 |86 g 52 e 4
356x127x 33]8,6.. g 12 29 86 g 1382 d:- dr87,000d Lt d 84°.d. 9
x39)9;2' g 14.31 9,27 . g 14|87 d d 14 (72:4d 2 d 1 ‘g9 di10
356x171x45|9,7 g 15 32 52 e 2 (94 g e 3 (91 g 3 c 52 o 4
x51]10,1 g 15 33 52 e 2 |99 g e 2 |95 ¢ 3 c 52 e 4
x57]10,56 g 16 34 52 e 2 (102 g e 2 (|98 g 3 g 52 e 3
x67]11,2 g 17 36 52 e 1 {108 g e 2 {104 ¢ 2 g 52 e 3
. 406x140x 39]9,8 915 32 .9,8. g 15-(9,2 .d Ld 148,00 d ; i 7.2.°d. 10"
s x 46]10,56 g 16 34 52 e 2.[102 g Le2.[9,8 e 5,2 e 3.
406x178x 54J11,1 g 17 36 52 e 1 [108 ¢ e 2 103 g 52 e 3
x60]11,6 g 18 37 52 e 1 (11,2 g e 2 108 g 52 e 3
x67]12,0 g 19 38 52 e 1 (116 ¢ e 1 11,2 g 52 e 2
x74[12,4 g 20 3% 52 e 1 [121 ¢ e 1 |11,6 g 52 e 2
457x152x.52[11,6 9 18 38 52 e 1 |11,3 ¢ e 2108 ¢ 052 e '3
x60]12,2 g 19 39 52 e '1°|11,9°¢g e 1 (1,4 g 225,22
x67]12,7 g 2040 52 e 1[123.¢ e 111,89 02772552 & 2
x74}13,1 g 21 a1 52 e 1 [12,7 g 24 37 52 e .1 [12.3.9) @ T v¢ 2825 B2 e 2
x82J13,5 g 22 43.52 e 1 13,1, g .25:38 5,2 e 1 (12,6 9" @it ‘di 29726 5,2 a 2
457x191x 67|12,7 g 21 40 52 e 1 [12,4 g 23 36 52 e 1 [11,9 g e 2 c 27 24 52 o 2
x7413,2 g 22 41 52 e 1 {128 g 256 37 52 e 1 (123 g e 1 d29 26 52 8 2
x82]13,6 g 22 42 52 e 1 |13,2 g 26 38 52 e 1 [127 g o 1 d 30 26 52 e 2
x8914,0 g 23 43 52 e 1 (136 g 27 39 52 e 1 [130 g e 1 d 30 26 52 e 2
x98114,3 i 23 43 52 e 1 (140 g 27 39 52 e 1 134 g e 1 d33 28 52 e 1
§33x210x82§14,6 i 24 4352 e 1 [14,3 g 2874052 e ‘1(13,7:g" é 1 d31:27'52 e 1
x92]14,9 i 23 42.52 ‘e 1. [148 129 4152 e 1.[143 ¢.3 81 d.34 28 52 e 1
x101f15,2 1 .23 41 52 e 0151 i 29 4062 ‘e 1 |14,7 .9 8 ¥ d 35 2952 e 1
x109[154 23 40 '5,2..¢ 0 [153 i 2939752 €1 e 1 ¢ 38 3152 e 1
- x122}15,7 i 2339 5,2 e 0-.[156 .i.28.38 52 e 1. et g 40:32::52 -1
610x229x10115,9 i 23 40 52 e O [158 i 28 39 52 e 1 e 1 c 38 30 52 e 1
x113h6,3 i 23 39 52 e 0 [162 i 29 38 52 e O e 1 c 38 30 52 e 1
x125{16,6 i 23 38 52 e O [165 i 28 37 52 e O e 1 c 42 32 52 e 1
x140J17,0 i 22 37 52 e O (168 i 28 36 52 e O e 1 i 43 33 52 e 1
. 203x203x 46| 7,1 g 10.24 52 e 5°(6,9°g 11 .22 52 €86 o8 g 810
x52|7,4.°g:10 26 52 e 4 |72 91223 52 ‘& 5 7 a1 e 9
x60)7,7 g 1127 52 e 4 (75 g 13 2452 .65 € g s 8
x71}8,3 9122852 e 3 /81 9 1432552 e 4 a5 g e 6
x86|88 g 13 3052 e 3 (86 g 15 2652 .3 e 4 g e 5
254x254x 73| 9,4 14 31 52 e 2 {91 g 16 27 52 e 3 e 4 9 e 5
x89J10,0 g 15 33 52 e 2 |97 g 18 29 52 e 2 e 3 g e 4
x107]106 g 16 34 52 e 2 [10,3 g 19 31 52 e 2 e 3 g e 3
x132[11,4 g 18 37 52 e 1 |11,1 g 21 33 52 e 2 e 2 9 e 3
x167]12,3 g 19 40 52 e 1 (120 g 22 35 52 e 1 e 2 g e 2
305x305x 97|11,6:. g 18 36 52 e 1 |[11,1--g:21..32..52 ¢ 2 82 g e -3
x118[12,2 g 20:38.:5,2 e 1:[11,8§:22°34 5,2 e .11 a2 g e 2
x137]12;8-9. 2140 5,2 e 1 (124 24 '36.5,2. & 1 e 2 g e 2
x158{13,3 i 2241, 5,2 e 1 [13.0 g 25 37 52 e 1 gl ‘e 2
xtogfido .21 38 52 6 ‘T7|138 i 27 38 52 e 1. g i e 1
x240]14,3 11::20:37 5,2 ‘e 1 |14,2 i 2636 52 e 1" e 0 e 1
i x283]148 1 200:38:5,2 e 0:{14,7.:11° 253462 8 1. g e 1
356x368x129]13,5 i 23 40 52 e 1 {132 g 26 37 52 e 1 e 1 g e 2
x153|13,9 i 22 33 52 e 1 [138 i 28 38 52 e 1 e 1 9 e 1
x177h14,2 i 22 37 52 e 1 [14,2 i 27 36 52 e 1 [139 e 1 (13,4 g 36 29 52 e 1
x202|14,6 i 21 36 52 e 1 [145 i 26 35 52 e 1 [143 e 1 (139 g 37 30 52 e 1
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For further information see notes preceding Table 1.




Deck: RE-ENTRANT Table 28

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Uniform load Slab depth 130 mm
Beam spacing 3,0m Concrete NwW
Steel strength S 355 Strength 25/30
Shear connectors Hilti {cylinder/cube)
height 110 mm
[IMPOSED
LOAD kN/m? 3,5
DESIGNATION | LP DP DS LE DE| LP
m mm mm m mm m
CIPE 1800 16 4,079 3939 ¢
180 18 45 g 4 |44 ¢
200 20 5,7 g 5[50 g
220 22 57 g 6 |56 g
240 24 52 .e 5[62 g
270 27 61 e 6 (70 ¢
300 30..7,1. e 8179 g
330 33 83 e 1188 g
369,86 - 9°15:19,7:5g.7
400 40 - - -|108 g
450 Gaall o i 12)27
500 a8 . - - [136 g 2
550 45 2w 147
600 42 - - - 15,7 i
[ HEA: 100"
120
140 14,2 .4:3:117°4,0 g 5 |41 g
160 |49 g 4 20 46 g 6 (48 g
180°:] 6,5 ig. 65 22 53 g 7 |54 g
200 |62 g 6 24 59 g 9 {61 g
12200 87,00 g 826 6,7 .g-10 697 g
240 )78 g 9 29 - - - {76 g
260188 g 10731 - - T84 g
280 9,3 g 11 3¢ - - - (91 ¢
3000102713736 - - (10,07 g
320 109 g 14 39 - - - 1107 ¢
340 HH,G' g 1541 - - 11,3009
360 12,2 g 16 43 - - -IM9 g
400: 134 118 45 - - - |13,1.¢g
450 143 i 18 42 - - - 42 i
500 115,2' P840 LR 2 18,0
550 15,9 i 18 38 - - - [159 |
8000 J16,7 18737 L 16,6 i
HEB"" 100 f i
120 |40 g 3 17 - - -139 g 3
140 147 g 419 745 g 647 g 5
160 |55 g 5 22 52 g 7 (54 g 6
180 16,3796 :24°6,0 9.9 (62 g7
g 8 27 - - - 170 g 9
30 < iR T g
9 32 - - -i86 g 12
6 4 34 - e e9,30g014 0
280 [10,3 g 37 - - -[101 g 15 33
1300 [11,2:9:11440. . - - - |10,9 ‘g 17 36!
320 {11,9 g16 42 - - - 11,6 g 18 38
340 126917 44 02 20 212,30 .9720 40
360 13,2 g 18 45 - - - (12,9 g 21 41
00 13,90 0:18.43 0 L 2 13,8 019722 142
450 148 i 18 40 - - - 147 i 22 39
500167 14738 - - . 15,6122 37
550 165 i 17 37 - - - 16,4 i 22 36
600 17,2 {047 038 - -l S 17,400 22738

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 29

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Single point load Slab depth 120 mm
Steel strength S 3565 Concrete LW
Shear connectors Welded Strength 25/30

diameter 19 mm {cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 6,0m 7,0m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7.5
DESGNATION] L N| L N| L N| L N[L N|L N|[L N[L N[L NL N|L NjL N
uB/UC m m m m m m m m m m m m

203x133x 30] 4.0 ¢ 20|
254x102x 25
x28| 46 218 46 a24| 46 236/ 40 h36
254x146x 31} 6,0 g 30| 55 g 34| 50 g40| 4,1 h38 _
x37] 7.4 g38/ 6,8 g42| 58 c46| 4,9 h44| 46 g26{:4.3 g 30 ’
x43} 85 gaol 7.8 c46) 6.4 c46| 54 c44| 5,4 ¢28/:5,0 936 45 g42
305x102x 28| 4.6 a20| 46 a18| 46 a30[ 45 c38
x 33] 6,0 a20 6,0 a30| 6,0 a44| 51 c44
7305%127x.37] 8.5 2 40| 7.8. ¢ 48/ 6,4 'c44] 5,51 ¢ 46/'5,3.2261.6,3 238/ 4.9 c48 4,0 ha4i il
xa2] 9.8 c46| 8,4 c46 7.0 c48| 6,0 c46/p34 434 6,1 946 5.4 52| 44 h48l 41 228 41

43 has

v x48]10.9 c 46| 9.3 ca6| 7.6 c44| 6,5 cas] 7.5 a42| 7.1 952 6,9 ¢52 4.9 h4gl 50 a32 48 GU
305x165x 40} 9,5 c 46| 8,3 c46| 68 c 46| 5,8 c44( 6,9 g46) 6,4 954 53 ¢52| 44 hS0| 4,6 932 4,3
x 46§ 10,5 c 46| 9,0 c46] 7,5 c46| 6,4 c46( 7.9 g50[ 7,0 c54| 58 c52| 49 hb52 54 38| 49 4,3 h S0
x 54§ 11.8 c 46/ 10,1 c 46| B,4 c46| 7,1 c46| 9.0 ¢52 7,8 ¢52 64 c52 55 c52 6,1 g40| 5.6 4,8 h SO

356x127x 33| 7.6 '830| 7,6 242| 6,4 c42| 55 c44|.4,6.422| 46 a26| 48 a40:4,1
. x38}'9,8 adol 8.9 c46 7,3 c44] 63 c46| 6,0 226/ 6,0 340 56 ¢52| 48
356x171x 45| 11,4 c 46| 9,8 c 46/ 8,0 c46| 6,9 c46| 8,8 c54 7.6 c54] 6,3 c54 53
x 51] 12,56 c 46/ 10,8 c 46| 8,9 c46| 7.6 c46{ 9.6 c54| 8,3 c54| 68 c52| 5.8

x 57} 13.6 c 46 11,8 c 46| 9.8 c 48] 8,3 ¢ 46/ 10,5 c 54/ 9,0 c54[ 7.4 c52] 6.4

x 67} 15.6 ¢ 46| 13,5 c 46/ 11,1 c 46 9,5 c46{11.9 c 52/ 10,3 c 64 8,5 c54| 7.3
406x140x 39] 11,3 ' " 230} 6,9, 8,1 ¢82|'8
x 46} 12,9 ¢ 46| 11,0 c 46| 9,1 ¢ 46| 7.8 c'46| 9,1 4144/ 8,6 ¢ 54 7,0 c54| 6.0
406x178x 54] 14,4 ¢ 46 12,4 ¢ 46 10,3 c 46| 8,8 ¢ 46/11,0 ¢ 54] 9.4 c52| 7.8 c52| 6.6
% 60] 15,8 ¢ 46| 13,5 c 46| 11,1 c 46{ 9,5 c 46/ 11,9 ¢ 52/ 10,3 ¢ 54| 8,6 c54| 7,3

x 671 17,3 ¢ 46[ 14,9 c 46/ 12,3 ¢ 46| 10,5 c 46| 13,1 ¢ 54 11,3 ¢ 52| 9,4 c¢54| 8,0

x 740 18,9 c 46/ 16,3 c 46| 13,4 c 46| 11,5 c 46| 14,4 c 54 12,4 c 54| 10,1 ¢ 52| 8,6 8,0 c60} 69 c62
457x152x 52| 15,4 ¢ 46| 13,3 ¢ 46| 10,9 c 46 9,3 ¢ 46/ 11,5 252/ 10,0 ¢ 52| 83 c62 7.1 36( 76, 52| 6,6 ¢ 62| 5.6 c60
«60117.1 0 46| 14.8 c 46| 12,1 ¢ 46| 10,4 c 46|13,0 c54/11.3 c54| 9,3 c54{ 7,9 52| 8,3 246/'83 c62 7,3 60| 6,3 .¢c60
x 67} 18,9 c 46| 16,3 ¢ 46/ 13,4 ¢ 46[11,5.'c 46| 14,4 ¢ 54| 12,4 'c 64/10,1: ¢ 52| 8:6: ’ ‘8.0 ¢ 60}.6,9 c62
x 74] 20,0 c 48} 173 ¢ 46/ 14,3 ¢ 46 12,1 ¢ 46|15,1 ¢ 54/13,0 ¢ 52/.10,8 ¢ 54} 91 8.5 ¢60/:7,3 . ¢c60

4,9 c58 40 h52
5,4 c58 45 hb6
69 c60| 49 hb56
6,8 c60[ 56 hS8
4.4 adsl 40 ¢50
6.6 ¢ 5848 c60
6,1 ¢60| 53 c60
6,8 c62 58 c60
7.4 c60| 63 c60

x82} - - <|18,8 c48 16,5 c46{ 13,1 c46[16,5 c54{14,1 ¢ 54/ 11,6 ¢52[10,0 9,1 c60f 7,9 c62
457x191x 67] 18,9 ¢ 46| 16,3 c 48/ 13,4 c 46| 11,4 c 46| 14,3 ¢ 54 12,3 ¢ 54/ 10,1 c 54| 8,6 8,0 c60] 6,8 c60
x74]l - - -117.8 c 46} 14,6 c 46| 12,5 c 46| 15,6 c 54 13,4 ¢ 52| 11,1 c 54 9,5 8.8 c 60
x82] - - -|19.4 c46/16,0 c46/13,6 c 46| 17,0 ¢ 54| 14,5 c52( 12,0 ¢ 5210, 9.4 c 60
xasI - - | - - 1166 c46|14,1 c 46| 17,6 c 54| 15,1 c 54| 12,5 c 54106 9,9 c 60
x98] - - -| - - -|181 ca8|15,4 c a6/ 19,1 c52[16,5 c 54/ 13,6 c 54 11,6 10,6 c 62
“sazotox 82| - - | - - -]18,0 48[ 154 c 46} 19,1 c 54| 16:4 ¢ 54| 13,5 ¢ 62| (1B 10,6:¢ ¢ 60
x92] - - | o < 200 cas{17,9 ca6l i - {183 c54/15;1:c 64/ 12,8 11,8 “¢'60
xtot) - - <l - .ofe - 1179 ca6) . T S119.1 ¢54] 15,9 ¢ 541135 124 © 8t ¢ 60
xtos) - -oo| o - o] - = teoicasli s il 1T 1189 cBaf144 131 ¢ c62
xi22b - o o o - - ma e e e e 2 118,6 € 844 15,9 14,6 60
g1ox229x101] - - - - - -] - - - - - -] - - -] - - -|181¢c54[155 18,3 c 60
x113) - -l - -] - -] - -1 - -+ - --|194cE4165 15,1 c 60
xi2sf - - -| - -] - - - - - - -] - -] - - -|80 16,6 c 62 14,1 ¢ 60
xie0] - - | - - - - -] - -1 - --p - -]l - --]199 18,3 ¢ 60 15,6 ¢ 62

203x203x 46| 5,8 g24/ 54 g28 49 g34 43 h36 ..
x 52} 6.6 g 24} 6,1 g30] 5,5 g 36 4,6 h34} 41928} . ERRTRt
x 60} 7,5 g 26| 7,0 g32[ 6.3 g40| 5,1 h34| 4,8 g 28 44928 4,0 g_zii-'

x71] 9.3 g 34| 8.5 g40] 7.4 nasl 6.0 hao| 59 g28 54 g26 43 034/ 40 v}
x 86} 11,1 g 36/ 10,3 g 44} 8,6 h46| 6,9 h38|.7,1.928} 6,5 928 5.8:h36] 4,6 h28

: a4ig3s] 40 g32
254x254x 73] 12,4 ¢ 46/ 10,6 c 46| 8B c 46 7.5 c46| 8,4 g40| 7,8 g48 6,4 h46| 5,1 h 40|

53 36 45 h3s

x 891 14,1 ¢ 46| 12,1 c 46/ 10,0 ¢ 44| 8,6 c 46/ 10,3 g46| 9,3 c52 7,6 h50[ 6.0 h 40| 6,4 g38 53 h38 43 h32
%1071 16,4 ¢ 46| 14,1 c 46| 11,8 c 46/ 10,0 ¢ 46/ 12,3 ¢ 50 10,8 c 54| 8,6 h48 7.0 h40 7.6 g42[ 6,1 h38l 49 h32
x132] 19,9 c 46 17,1 c 46/ 14,1 c 46/ 12,1 ¢ 46/ 15,0 ¢ 54{ 12,3 ¢ 52/ 10,4 h 48| 8.3 h36 9,5 5.9 h32
<1671 - - | - - -|17.5 c46{ 15,0 c 46| 18,6 c 54/ 16,0 ¢ 54 12,6 h 44} 10,1 h 32 1,9 71 h32
305x305x 97} 17.9 ¢ 46} 15,4 c 46| 12,8 ¢ 46| 10,9-¢ 46/ 13,5 ¢ 54{ 17,6 ¢ 52/:9.6 ¢ 52} 8,3 ¢ 52" 9 5,9 h46
<118l - - -117,6 c 46| 14,6 c 46| 12,5 £ 46/15,5 ¢58}:13,3 ¢ 52[ 11,0 c 52 9,4 ¢ B2 10,5 €8 haz
«a37h - - o 1 - -j168 c 46 14,3 ¢ 44} 17.6 ¢.52]15,3 ¢ 64| 12,6:¢64/ 10,8 c 52 31 12,0 7.6°.h 40
asal o o .. 191 ca616.4 c46) - - -117.4c 54} 14,4 c54[12,3 ¢ 52} 50( 13,5 8,6 h38
xio8] < -] o -f e il s b scF 24178 €52) 14,9 0481 19, 60| 16,8 cm}ﬁs.ja h 48/10,5 h 32
wadol o o e e L S ekl s 166 h421 12,4 h 32
. T T N N L B I e . e 18,1:'h 38} 14,6 h 32
356x368x129] - - -| - - -|17.8 c 46| 151 ¢ 46|18,6 c54[16,1 c54{13.4 c54[11,4 c54 14,6 ¢ 62| 12,6 ¢ 62| 10,4 c 60| 8,9 c 60
xs3fb - - -] - - - - - -{1786ca6l - - -/188 c54/155 c54 13,3 c 54|/ 17,0 ¢ 62| 14,6 c 60| 12,1 ¢ 60{ 10,3 h 58
a7l - - - - - - - - - - -] - - -|17.B c54[15,1 c 52| 19,4 c60| 16,8 c62| 13,9 c62{11.5 h54
wod - - - - - - - - - .- - --1723c54 - - -1189 c60/ 15,6 c60[12,9 h50

For further information see notes preceding Table 1.
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BEAM DATA

SLAB DATA

Internal beam

Single point load

Fire resistance
Slab depth

90 mins
130 mm

Table 30

Steel strength S 355 Concrete NW
Shear connectors . Welded Strength 25/30

g A N N
diameter 19 mm (cvlinder/cube) R R PN

L = maximum spacing of beams

BEAM SPAN 6,0m 7.0m 8,0m
IMPOSED :
LOAD kN/m? 3,5 4,5 6.0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5
DESIGNATION | L Nl L NfL N[L N|L N[L N[L N[L N[L NILT NTLT N L N
UB / UC m m m m m m m m m m m m

203x133x 30
254x102x 25

x 28
| 254x146x 31} 49
i E x37}.:6,1
%437

305x102x 28

4,8
6,8
= 79
. xaglsa
305x165x 40] 8,6
x 461 10,0
x 54] 11,1
- 356x127x 33‘; 6.0
BE T
356x171x 45] 9,5
x 51[11,8
x 57| 12,9
x 67] 14,6
406x140x 39| 9,1
: . xa6l118
406x178x 54| 13,5
x 60] 14,6 ¢ 48
x 67] 16,1 c 48
x 74§17,5 c 46
457x152x 52| 14,4 c.48|
: % 60[16,0:¢ 48
x 67175 5_c‘46’
x74] 18,5 ¢ 46
S xs2)e
457x191x 67| 17,5 c 48
x 74]19,1 ¢ 48
x 82] -
x 89 -

610x229x101| - -
x113] - -
x125y - -
x140] - -

. 203%203x 46): 4,9 924!
Six B2k

L - x8e] ¢

254x254x 73
x 89
x107
x132
x167
[ £:305%305%97
. %118
x137
x158
xrael -
kel

. x283) -
356x368x129) - 14,8
x153}) - 16,9 c 46 20,0 c 54| 17,5 ¢ 54| 14,8 c 54 11,8 ¢ 62 10,0 c 62
x1770 - - - - - -] - - -]|19,4c48 - - -|20,0 c56/16,9 c56 13,1 ¢ 62{ 11,4 c 62
x202] - - - - - -] - - - - - .- . ..190css 14,9 ¢ 64/12,8 ¢ 60

For further information see notes preceding Table 1.
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Table 31

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Single point load Slab depth 120 mm
Steel strength S 275 Concrete LW
Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)
L = maximum spacing of beams
BEAM_SPAN 6,0m 7.0m 8,0 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7.5
DESIGNATION| L N| L N| L N| L N[ L Nl L N[L NfL L N|L N|[L N[L N
UB /UC m m m m m m m m m m m m
203x133x 30] 4.0 g 22
254x102x 25
x 28] 4,1 218] 4,1 a 24
254x146x 31] 5,4 2.30( 4,9. ¢ 32| 40 c32
.x37]'85 a36/.58 c38l 48 c38 40 4,3 ¢38
x 43] 7.6 c44] 6,5 c44] 5,4 c44| 4.6 8,9 c44] 41 ca4
305x102x 28] 4,1 a14{ 4,1 a20| 4,1 a28 '
x 33} 5.4 222 54 a30| 48 c34] 41 ¢34
:1305x127x 37| 7.3 ‘238 6.4 ¢38| 53 .c38 45 ¢38] 4,67 226|.4,6 1236
x42] 8.1 aa2| 7.0 ca2| 5,9 ca4 50 c44| 55 434 53 ca2 44 c4a2 1o i
A x 48] 9.1 c46| 7.9 c46| 65 c46| 5.5 c46] 6,6 a44| 6,0 c50 4.9 c48[ 4.3 c5O| 45 a34| 4.5 246]
305x165x 40] 7.9 c 42| 6,8 c40| 6,6 c42| 4,8 c40 59 c40| 5,1 c42 43 c42 4,6 c42| 4,0 c42
x 46| 8,9 c46| 7,6 c46| 6,3 c44] 5.4 c46] 6,8 c48| 58 c46| 4,8 c4b6| 4.1 c48| 5,3 c48| 4,5 c48
x5a] 9.9 c46| 85 c46) 7,0 c46| 6,0 c46| 7.6 c54 65 c52[ 54 c52 46 c52| 6,0 c54f 51 c54 43 c54
" a56x127x 33} 6,6 228 6,1 ¢34 5,1 ¢34 44 c34] 41 a8l 4t a2l S L
- x 39] 8,4 c40{ 7.3 ¢ 40| 6,0 c40| 51 'c40| 5422854 240/ 45 c40 . g
356x171x 45] 9.5 c 46| 8.1 46 6,8 c46| 58 c46 7.1 c46] 6,1 c46| 50 c44| 4.4 c46| 55 c 46| 48 c46
x51]10,4 c 46| 9,0 c46| 7.4 c46| 6,3 c44| 8,0 c52| 69 c52| 56 c560| 49 ¢52 63 c52 54 c52 44 c50
x57]11.4 c 46| 9.8 ca6| 80 ca6) 6.9 c46| 88 c54] 7.6 c54] 6,1 c52 53 c52| 6,9 c58) 59 c56 49 cE6 4.1 c56
x 67]12,9 c 46| 11,1 c 46| 9,1 c46 7.0 c52| 6.0 ¢52| 7,9 c60| 6,8 c60f 56 c60| 4,8 c&0
:-406x140x 39} 9.1 ¢ 40| 7,9. c 40| 6,5 c:40 4,9 ¢40/ 4,1 ¢4 3 ; (L 1
B x 46| 10.6 ¢ 46| 9,1 c 46| 7.6 c 46 58 ¢48/°49 ¢ a 46| 4,4 c46
406x178x 54] 11,9 c 46/ 10,3 c 48| 8.4 c46 65 cb4] 55 c54] 5,0 c52 43 c52
x 60012,9 c 46/ 11,1 c 46| 9,1 c 46| 7.8 c44| 9.9 c54| 85 c54] 7.0 c 52| 6,0 c 60| 5,6 c62 48 c60
x 67] 14,1 ¢ 46| 12,1 c 46/ 10,0 c 46| 8.6 c46[10,8 c52| 9,3 6.5 c60| 8,1 c60| 53 c62
x 74] 15,5 ¢ 46 13,3 c 46/ 11,0 c 46| 9,4 c 46 11,8 c 54/ 10,1 7.1 ¢ 60
- 457x152x 52| 12,6 ¢ 46/10,9 c 46! 9,0 c 46} 7.6 ‘¢ 46| 9.6. ¢ 521 83 5.9 ‘e 54] B4
: . x 601 14,0 c 46| 12,1 ¢.46} 10,0 c 46| 8,5 ¢ 46/10,8.¢ 64/ 9,3 6,5 660/
x67] 15,5 ¢ 4613,3 c 48| 11,0 c 46| 9.4 c 48/ 11.8 c54]10,1 74 0 ¢ 60
x 74} 16,4 ¢ 46{ 14,1 c 46/ 11,6 ¢ 46| 9,9 ¢ 46{12,5 ¢ 54/ 10.8 15 ¢ 62 7,
x 82| 17.8 ¢ 46/ 15,3 ¢ 46/12,6 ¢ 46| 10.8 c 46/ 13,5 ¢ 54[ 11,6 81 c60l:7,5
457x191x 67] 15.4 c 46| 13,3 ¢ 46/ 10,9 c 46/ 9,3 ¢ 46[ 11,8 c 54/ 10,0 7.1 c62| 6,6 c62 56 c60
x 74] 16,8 ¢ 46| 14,5 c 46| 11,9 ¢ 46| 10,1 c 46/ 12,8 c 54| 11,0 c 54 9,0 c52| 7.8 ¢ 60| 7.1 c60| 6,1 c60
x 82] 18,3 ¢ 46] 15,6 c 46/ 12,9 ¢ 46/ 11,0 c 46/ 13,8 ¢ 52/ 11,9 c 54| 9,8 7.8 c60| 6,6 c62
x 89 19,0 ¢ 46| 16,4 c 46| 13,5 c 46/ 11,5 c 46| 14,4 ¢ 52| 12,4 c 54/ 10,3 8,0 c60| 69 c60
x98] - - -|17.8 c46/14.6 c 46125 c 46| 156 c54,13,4 c52/11.1 8.8 c60| 7,4 c58
633x210x 82] - ¢ -] 17,6 c 46| 14,56 ¢ 46[ 12,4 ¢ 46} 15,6:¢ 54/.13,3 ¢ 52 11,0 86 c60| 7.4 ¢.60
x92] ©. - -[19,6 ¢ 46| 16,1 c 46| 13,8 ¢ 46/ 17,1 ¢ 52| 14,8 .c 54{ 12,1 9;5.. ¢ 60| B,1 ¢80
xto1l - - -] < - -]17.0 c 46| 14,5 ¢ 46{ 18,1 ¢ 54,:15,5.c 54/ 12,9 '10,0. ¢ 60| 8,5 ¢ 60
x100} - - -] - - -]18.1 c46|.15,5 c 46]19,3 ¢ 54/16,5 ¢ 54/ 13,6 - 10,6 c60} 9.1 c62
xizal - Cnl v ol o - |17 eds| = -0 2| 18,470 54151 11:9 ¢ 62} 10,1 ¢ 62
610x229x101] - - -| - - -|19.5 c46/16,6 c46| - - -|17,8 c54/14,6 11,4 c 60| 9,8 c60
113 - - -] - - < - - -|172.Bcas - - -{19,0 c54]158 c54]13,4 c54(17,3 c60[ 14,9 ¢ 62 12,3 c 60| 10,4 c 60
<1261 - - -} - - - - - -|ve5ca8l - - -| - - -]17.1 c52|14,6 c 54| 18,9 ¢ 60| 16,3 ¢ 62( 13,4 c 60| 11,4 ¢ €0
a0l - - - - - - - - - - -l190c54161c52 - - -]179 c60[ 14,8 c60 12,6 ¢ €0
:203x203x 46’ 5.8 'g34] 54 938/ 49 c46| 4,1 c44|
' . x52] 8,6 9'38| 6,1 g 44| 53 c46l 4,56 c46/.4,7.926.
x 60| 7.5 g 40| .6,9 ¢ 46| 5.6 c44| 4,9 ca6| 4.8 g30f 4.4 934 4,0 g42 i
x71| 89 ca6l'7.6 ca6| 6.4 c46| 54 ca4.59 g38l 54942 49952 40 hael T
x 86110:1 ¢ 46| 8.8 c48l 7.3 c46| 6.3 c46| 7.1 g2 6,5 ‘g:48 56 ¢52| 4,6 h48 48 g32 44 36 4.0 g46
“ 254x254x 731 10,3 ¢ 46| 8,9 c 46 7.4 ca6| 6,3 c44 7,9 c52| 69 c54f 66 c52| 4.9
x 89]11,8 ¢ 46/10,1 c 46| 8,4 c46| 7.1 c44| 8,0 c52 7,8 c52| 65 c54 55 4,3 hs4
x107113.5 c 46/ 11,6 c 46| 9.6 c44| 8,3 c46/10,4 c 54 9.0 c54) 7.4 c52| 6.4 4,9 hs4
x132] 16,3 ¢ 46| 14,0 c 46| 11,6 c 46| 9.9 c44]12,4 c54{ 10,6 c 52| 8,9 c54| 7.5 5.9 hS6
x167] 20,0 c 46| 17.3 c 46| 14,3 c 46/ 12,3 ¢ 46/ 15,1 c 54/ 13,0 ¢ 52| 10,9 c 54| 9,3 7.1 h56
. 305x305x 97} 14.6 ¢ 46/ 12,6 ¢ 46[10,4 ¢ 46| 8,9 ¢ 46(11,1 ¢ 54| 9,6 ¢ 54| B.0".c 64 6.8 )|:5,4 ¢.60
T xa18l 6.8 c 461 14,4 © 48[ 11,9 ¢ 441 10,1 c 44126 : 0 6,1 c 680
x137] 19,1 ¢ 46/ 16.5. c 46{13,6 c 46| 11,6.c46/ 14,5 )| 7.0 c62
xi58] - - -{18,8.c 46}15,5 c 46| 13,3 ¢ 46/16.4 7.9 ¢60
xtggl o[- <1191 a4l 16,4 ca8f - 9,6 ¢ 60
x2aol STl op Sl | 1s6.ca8] - 4 11,5 ¢ 60
x283) o e rps e e e s 163 12,6 ¢ 60
356x368x129] - - -|17.4 ¢ 46[ 14,4 c 46| 12,3 c 46| 15,1 ¢ 52( 13,1 ¢ 54 9,3 7.3 c60
x153] - - -| - - -|16.8 c46/14,3 c46[17,6 c 54 15,1 c 52 10,8 8.4 c60
x177] - - | - - -|19.1 c46{163 c46[ - - -|17.3 c62 12,3 ¢ 54| 15,6 ¢ 60| 13,6 c 60 11,3 c 62| 9.6 ¢ 58
x202) - - -} - - - - - -{185¢c46] - - -]|196 c54 13,9 ¢ 54/ 17.8 c 62| 15,3 ¢ 60| 12,6 ¢ 60{ 10,8 ¢ 60
For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 32

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins e e TS T T
Single point load Slab depth 130 mm AR | . -
Steel strength S 275 Concrete NW RS RSN
Shear connectors Welded Strength 25/30 L) . o R

diameter 19 mm (cylinder/cube) PEBR \ 2 . ; ;

L = maximum spacing of beams

BEAM SPAN 6,0 m 70m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5
DESIGNATION | L N[ L N[ L N|L N[L N|[L N[L N|L N|L N|L NJT NTLT N
UB/UC m m m m m m m m m m m m

438200 43 028
. 5'3324 5’_3,,’3.;2 4,6
6;1: 23061 23853

4,3
5,02
56
6.3 ‘¢4 ! 4 533138 :
54 c36| 46 c36| 49 a30| 4.9 c38] 40 c36f

x46] 7.8 a36| 7.3 c42| 6,1 c42| 53 c4a2 5.6

x 54| 9,0 a42| 8,3 c48| 6,9
- 356x127x 33] 5.4:a 20| 54226 4.9

' 406x178x 54|
x 60
x 67

457x191x 67
X 74
x 82
x 89
x 98

610x229x101
x113

:22iX283 Pl
356x368x129] 18,6 ¢ 48] 16,3 ¢ 46/ 13,8 c 48| 11,9
x153| - - -[18,9 c48|15.9 c46|13,8
x1771 - - -] - - -|18.1 ca8l15,6
x202 - - .| - - - - 178

For further information see notes preceding Table 1.
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Table 33

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Single point load Slab depth 130 mm
Steel strength S 355 Concrete NwW
Shear connectors Welded Strength 25/30
diameter 19 mm (cylinder/cube)
L = maximum spacing of beams
BEAM SPAN 6,0m 7.0m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5
DESGNATION]T L N| L N| U N| L N| L N[L N|[L N|L N|L N|L NiL NfL N
m m m m m m m m m m m m
\PE 1607
180
200 :
220 | 3.3 g16| 3,0 g4
240 | 4,4 g18l.4,1 920 3,9 g26 3,6 930 R R
270 6,4 g28| 6,0 g34| 55 940 49 c42 40 g22 38 g22| 35 g 28 3,3 g32
300 | 8,8 'a42]°8,1 c48 6,8 c46 53 c46/ 56:930/ 53 936-'4,9.3‘;;_;4 45::g'601 3:8 g 26] 4.6:26} 3,3 930/ 3,0 g36
330 1109 c46| 9.5 c 46| 8.0 ca6| 6,9 c46| 7.8 gas| 7.3 g52 6,3 56 5.4 c54| 53 g34| 49 g38 45 ga8| 41 gsa
360 {12.9¢46]11,3 c 46| 9.6 c48| 8,1 46| 9,9: ¢ 54|88 ¢ 54 7.3 :c B4l 6,3 ¢ B4 TV P48l 6,6 966,58 ¢60 50 c62
400 |15.6 c48|13.6 c 46/ 11,5 c 48] 9.9 c46[11,8 c54{ 10,4 c 54 8.8 c5a| 7.6 c54| 95 c62 B3 c62| 70 ce4| 60 c62
450 §19,5°¢ 48/ 17,0 ¢ 48 14,3 ¢ 48| 12,3 ¢ 46/ 14,8 ¢5412,9 c 541108 c54:9.3 © 54/:11.8 c 62| 1 €62:7.4 ¢c62
500 0 o - .|17.8 c48| 15,3 c 46[ 18,3 c 54| 16,0 ¢ 56| 13,4 c 54| 11,5 c 54[ 14,4 c 62 c62| 8,0 c62
550 sl oo ob o |18 cs8l - S| 195 ¢ 54| 16,4 ¢ 84/ 14,1 ¢56(17,5 c 62 12.8:¢:62{11,0.c 62
600 R N e e N P A Y 15,6 ¢ 62/ 13,5 ¢ 62
HEA © 100"
120
140
160
180
200 4,0 g24| 3,8 g24| 3,5 g24| 3,3 g 24
220, ] 5,6 /924|549 24 49 930
240 | 7.9 g28| 7.4 g34| 68 g42
260 §10,4 40| 9,6 c48| 8,1 c48 g32/ 35 g34
280 |[12,6 c48/ 11,0 c 46| 9,3 c 46 g 40| 4,4 haa
300 |14.9 ¢ 48/13,0 ¢ 48/ 10,9 ¢ 46 g 52[-5,4 h52
320 [16,8 c 46|/ 14,6 ¢ 46{ 12,4 c 48/ 10,6 g 66] 7,4 c60| 6.4 h60
340} 18,6 48] 16:3 ¢ 46[13,8. ¢ 48[ 11,9 ¢ 48] /14,16 64 12,4, ¢ 54/ 10,4 :¢ 54,180 "¢ B4 46,9 ¢62):83 c62{ 7.1 ¢c62
360 . . .1181 c 46| 15.3 c 46/ 13,3 c 48| 15,8 c 56/ 13,8 ¢ 56| 11,5 c 54 10,0 c 54 12,4 c62| 9,1 c62 7,9 c62
400 e o |83 ¢ e8| 15,8 c 46| 18,8 ¢ 66| 16,4 c'54] 13,8 ¢ 541181 c B4 418 ¢ 62/12,9 ¢ 62/ 10,8 ¢ 62 9,4 c62
450 v s o d1sacasl - < -|200 c5616.9 c56|14,5 c54[17,9 ¢ 62/ 15,6 ¢ 62 13,1 ¢ 62| 11,4 c62
500 SRR S e I e (g e R 2 sl ge 6l 16,850 82[ 13,6 c 82
550 N I e e e e I e - - -118,3 ¢62|15.8 c 62
600 F o s ool o os R e e s e e e S
‘HEB: 100
120
140
160
180 |'4,1 g 24 3,9 g24{ 36 g24
200 {60 g24| 5.6 g24 5.1 g26
220 | 8,3 g:24] 7;6: g 30| 7.0 g 38
240 |11,1 g 36( 10,4 g44] 9,0 c48
260 | 14,0:c48{ 12,3 c 48] 10,3 c 46
280 16,0 c 46| 14,0 c 46/ 11,8 c 46
300 '} 18,8 ¢ 48] 16,4 ¢ 46 13,8 c46
320 - . -]18,4 c 46155 c a8
340 ] - --l.- 2s|171c46
360 - -] - --l189cas8
400 - s - = = e
450 B e
500 D PR N R
550 T T
600 EENTERES NEE P [

80

For further information see notes preceding Table 1.



Deck: RE-ENTRANT Table 34
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins . - : ER
Single point load Slab depth 130 mm '
Steel strength S 235 Concrete NW JERSRRER A .
Shear connectors Welded Strength 25/30 B AN . § /
diameter 19 mm {cylinder/cube) DTN T
L = maximum spacing of beams

BEAM SPAN 6,0m 7,0m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6.0 7.5 3,5 4,5 6,0 7.5 3.5 4,5 6.0 7,5
DESIGNATIONT L N[ L N[ L Nl L N| L N N L N N Nl L N[ L N

m m m m m m m m m m m

IPE

3,3
4,0
4,9:
5,9
17,0
8,5
108
12,8
15,4
18,9

c24f:.

c 28

c 24

c 38
c:44
c 48
ci48
c 48|
¢ 46
C 48]

6,1

3.4
4,3
5,0

7,3
8,9
10,9
13,3
16,3

“HEA

5,4

3.3
40
4.8

6.0
7,0
7.9
8,6
9,5
1133
13,6
164
18,9

For further

information see notes preceding Table 1.
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SLAB DATA

Table 35

Internal beam

Fire resistance

90 mins S

120 mm
Lw
25/30

Two point loads

Steel strength

Shear connectors
diameter

Siab depth
Concrete

Strength
(cylinder/cube)

L

S 355
Welded
19 mm

maximum spacing of beams

BEAM SPAN
IMPOSED
LOAD kN/m?

7.5 m 9,0m 10,5 m

3,5 4,5 6,0 7.5 3,5 4,5 6,0 7.5

DESIGNATION
UB / UC

[ 203x133x 30 .
254x102x 25
x 28

N

3r

L
m

%43
305x102x 28

x 33
+:305%127x 37
x 42

; x 48
305x165x 40|

x 46

x 54|

356x127x 33
S x 89
356x171x 45

x 51

x 57

x 67
406x140x 39

x 46

406x178x 54

x 60

x 67

x 74

467x1562x 52

x 60

x 67

x 74

x 82
457x191x 67

x 74

x 82

x 89

x 98
533x210x B2
x 92

x101} - 0. -117,4

x109} - - -1188

e x122) - v efRe e
610x229x101] - - -j20,0
x113 17,6 d 42
x125] - - - - - -1 19.4 d42
x140} - - -| - - | - - -

4.0
4,5
6.1
4,6
5.3
6.0

926 k
9 28 g28
g 32
g 30
g 32

g 36|

4,0
46
41
4,6
54

4,1.g40
g 28
g 30|

g28

d 42
g 40

4.3
4.8

g 40
d 42
d42
d42
d 42

4,3
4,6
5,1
5,6
6,5
4,6
53
5,9
6,5
7.1

a9
6.4
7.3
8,0
9,1
5.6
7.3
8,4
9,1
10,1
11,0
.89
10,0
11,0
11,6
12,6
11,0
12,0
131
13,6
14,9
14,8
16,5

4,9
5.4
6.0
6,6
7.6
5,5
6,1
6.9
7.5
8.4
9,1
74
8,3
9,0
9,6
10,5
9,0
10,0
10,9
1,3
12,4
12,1
13,6
14,4
15,3
17,0
16,5

a:38
d 42
d 42
d 42
d42
d42
d 42
d42
d 42
d 42
d 42
d 42
d42
d 42
d42
d 42
d 42
d 42
d 42
d 42
d 42
d42
d 42
d 42
442
d 42
d 42

g 30
g 34
g 34
g 34/

4,0
4,6
51
6,1

4.3
4,8
5.6

4,3

5,0 4,5

41 a3
4,9
8,6

4,4
48

55
6,3
7.0
7.8
5.3.a
B4 8
Bk
84
g, 1id
o

8,8
9.5
9,9
10,8
10,6.d
11,9 d
12,4 d
133
148
14,3
15,3
16.8
18,6

d42
d 42
d 42
7.8 da2
6.3..d:42|
7,0.:d.42
7.8 d42
8,3 da2
8,9 d 42
7,8 d42
8,6 d42
9,3 d42
9,6 d42
10,6 d 42
10,4:d.42
11,6.d 42
12,3.d 42
13,0 ¢.42|
14,5 .d 42|
14,0 d 42
15,0 d 42(17.8
16,5 d 42 19,6
18,3 d42{ - - -

6.0
6,8
7.6
8,5
5.3
84
7.4
8.4
95
9,1
10,1
11,0
11,5
12,5
12,8
13,8
14,5
15,4
17
16,6

d 52| 4,3 g40| 4,0

-4.60
d 60
d: 60
d 58
g 56
d 60
d 60
d 58
d .60
460
458
d.60
d 80
d 80
ds8
d58
d 60

d 50
d 52

10,4
11,5

13.9
15,4

-203%x203x 46
” x 52
x 60
x 71
x 86
254x254x 73
x 89

x107

x132

x167
305x305x 97
o x118

43
5.1
6.0
74
8,9
11,1
14,1

g 30|
g 30
g 30
g 30
g 30
g 30
g 30|
11,0 g:30]
13,4:g 32
x137]15,6 ¢ 34
x158}18,0:9.3616,0.d 42
‘x198] .- 20,0 .d 42
X240) =i e s
x283

@30
g 30
g 30

g 30

g 32

g 36

8.6 d 42|

10,1:d 42
11,6.d42
13,3 d 42
16,5 d 42
20,0 d'42
356x368x129) 16,9 d 42| 14,6 d 42 12,1 d 42
x153] 19,8 d 42{ 17,0 d 42| 14,1 d 42

x177} - - -|20,0 d42[16,5 d42

x202] - - -] - - -|188d4a2

%3
5.0
6,0
71
8.9
1.3

g 30|
g 30
g 30
g 30|
g 30
g 30
g 36
d42
d:-42

4.8
5,5
6.8
8,1
101
12,9
16,0
121
14,0

g 40|

d a2
d 42
d42
d 42
442
'd.42]
d 40|
d'42
d42}
442
.42
d42
d 42
d42
d 42

45
5.4
6.3
7.6
9,4
7.4
8.6
9,9
1.4
14,1
16,9
19,9
10,3
12,0
14,1
16,0

4,3
5,1
6.5
83
6.5
7.9
91
10,5
13,4
16,}5:
19,4:
1,0
13,0
15,0
17,1

g 34
g 34
g 34
g 34|
034
434
g:34
934
934
934
1:34
g 36
g 38
g 34
g 34

4,0
4,8
5,9
7,5
5,9 g3
71 g
83 ¢

9.5
121
148
17,8
10.0
11,8
13,5
15,4

g 34
g 34

0 4.1

4.8 °d 60
58 d58
| 6,9:d 68
‘8.0:156
4,9 d60
5,6 d60
6,4 d&0
7.1 d60

a:56

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 36

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins e e T PR
Two point loads Slab depth 130 mm ) S JEIE .
Steel strength S 355 Concrete NwW - et :
Shear connectors Welded Strength 25/30 N Ll Ll
diameter 19 mm (cylinder/cube) ; ; ; E -
L = maximum spacing of beams
BEAM SPAN 7.5m 9,0 m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5
DESIGNATION | L N| L N | L
UB/ UC m m m
03x133x 30]
o oxaslas asol 44 g30/4,0
305x165x 40| 4,1 g 24
x 46| 4.8 g 28| 45 g28f 4,1
x54] 55 30| 51 g30| 48
- asex1z7xiga] :
L x 89 &
356x171x 45 4,9
x 51| 6,6 p30| 63 g32 5,6
x67] 7.6 g 30| 7,0 g34 6.3
x 67 7.3
[1406x140x 39[ 4,5
o oxas] '
406x178x 54 6,6
x 60 7.3
x 67 7.9
x 74, 8,6
457x152x 52| 7 7,0
x:60}:8 7.8
 x67} 10,0 .
x 74| 1139301 10,9 442/ 9,1
. x'82]12,6:234/11,8:d'42' 9,8
""" 457x191x 67] 11,8 d'42{ 10,3 d 42| 8.6
x74]12,9 d42/11,3 d 42| 9,4
x 82] 13,9 d 42/ 12,1 d 42 10,3
10,6
1.6
14554
::12,8
134
143
16.0°d 42
15,4
x113] - - -[19,6 d42| 16,5
x125y - - -| - - -[18,1
x140] - - - - - -} -

5%305x.97

]

4.3 930
5,1 g 30|
6,3 g30
7,6 930
9,6 g30

x167] 12,3 g 30
9,5 'g:301

x118:11,5 930/10,6

40

:x198).
%240
X283

x177
x202

x137] 138
x158] 15,6

356x368x129] 15,4 d 42
x163] 18,0 d 42

4,8
5.9
7.0
8,9
11,4
8,8

12,4:

30, 14,4

13,8
16,8
18,4

9.30)
g30 44
g 30| 5,4
g 30 6,4
g 30| 8,0
g 30 10,1
g30/7.8"
9:32°9,5..
934[11.0
§36112,5
15,5:d:

d42(11,4
d 42 13,3
d 42(15,5
- -117,6

For further information see notes preceding Table 1.



Deck: RE-ENTRANT

BEAM DATA

SLAB DATA

Internal beam

Fire resistance

90 mins

Table 37

Two point loads Slab depth 120 mm

Steel strength S 275 Concrete Lw

Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 7.5m 9.0m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5

DESIGNATION | L N{i L N L N
UB /UC m m m m m m m m m m m

1 203%x133x 30|
254x102x 25
x 28]
254x146x 31
x 37
i x 43
305x102x 28
x 33

- 306x127x 37
. x 42] 4,0 = 22| 4,0 824} 4,0 g 36
: x 48§ 4.8 a26| 4,8-230! 4.6 d 42
305x165x 40| 4.8 a26| 4.6 34| 4,1 g40
x 46| 5,6 a32| 53 g40| 4,56 d42

x54] 6,6 a40| 58 d42| 4,8 dao| 4,1 da2
:356x127x 33 :
- x 39} 4,1 a.20| 41222 41 a34 :
356x171x 45| 6,0 a32| 58 d42) 4,8 d40| 4,1 d42
x51] 7.0 a40| 6,1 d42 51 da2| 4,4 d4a2 4,6 a30 43 ¢38

x57} 7.6 d42| 6.6 d42| 55 d42) 4.6 d42| 5.1 a36| 48 g44 43 d52

x67) 8.8 d42| 7.5 d42| 6,3 d42| 53 d40 59 a40| 55 50 4,6 d52
406x140x 39| 4.8 20| 4,87 'a 26| 4,8 -c 40| 4,0 ©3B[ -k R
. x 46| 6.0 'a 24| 6,0 236 5,4 d42) 4,5 d40 e
406x178x 54 8,0 d42| 6,9 d42| 58 da2| 4,9 d42 53 a34| 53 ab0| 45 d52
x 60} 8,8 da2| 7.6 d42| 6,3 d42| 5,3 d40| 6,0 a40| 66 d5O[ 48 d52| 40 d50

x67] 9.6 da2| 8,3 d42| 68 d40| 58 d40| 6,9 a50| 6,0 d 50

x 74} 10,5 d42| 9,0 d42 7.4 d42| 6,4 d42| 7.6 d52| 66 d52
467%152x 52| 7.6 a30/7.4 d42] 6,1 44253 d42 45 a2 ’
x'60] 9,3 ‘a40| 8,1 042}:6,8 44258 d4a2 55

x 67| 100 a38] 8,9 d4a2| 7,4 da2| 63 d42 63 -6

x 74] 11,0 d 43} 9,5 d42) 7,9 d42| 6.8 ¢42} 7,1 43669 d50

.  x82)12.0 d42 10,4 d 42| 8,5 d42| 7.3 d42| 8,0 84075 d52
457x191x 671 10,4 d 42| 8.9 d42| 7.4 d42| 6,3 da2| 7.6 952 65 d52
x 74| 11,4 d42| 9,8 d42| 81 d42| 6,9 d42| 83 d52 7,1 d52

x 82} 12,4 d 42/ 10,6 042 88 d42 7,56 d42| 9.0 d52 7.8 d52

x 89| 12,9 d42[11,1 042} 9,1 d42| 7,8 d40| 9,4 d52| 8,0 dSO

x 98] 14,0 ¢ 42| 12,1 d 42| 10,0 d 42| 8,6 d 42/ 10,1 d52| 8,8 d52

- 533x210x 82] 13,8 d 42/ 11,9 d 42} 9,8 d:42 8,4 d42 10,0 9'52]:8,6 052
o x 92] 15,4 d.42| 13,3 042 11,0 d 42| 9,4 d42{11,1 452 9,5 d52
x101] 16,3 d.42| 14,0 0 42{ 11,5 d 42199 4'42]11,8 0 52{ 10,0 d:52

x109} 17,4 4 42{14.9 d42{ 12,3 d 42/ 10,56 442/ 12,5°d 52/ 10,8°d 52} 8

x122] 19,3 d 42| 16,6, d 42} 13,8 d 42{ 11,6 d:42|'13,9::d 62L.11,9 4 52| :
610x229x101] 18,5 d 42| 15,9 d 42{ 13,1 d 42| 11,3 d42[ 13,3 d52[ 11,4 d 52
x113120,0 d 42[ 17,1 d 42| 14,1 d42/12,1 d 42/14,3 d52/12,3 d 52

x125] - - -|18.9 d42[1555 d42 13,3 d 42/ 15,6 d 52| 13,6 d 52

xta0] - - -] - - -[17,3 d42]14,8 d42/17,4 d52{14,9 d 52

,_
4
-
2
r
z
)
Z
L
4
r
Z
-
2
—
4

3r

d58

d 60
d 58
d 58
d 56
d 56
460
d-58
ds8
d 58
d 60
d 60
d 60

:"':::203x203x 46 . = | s 35:13'-
T x852

x 60

x71] 43 g30

x 86§ 5,1 ¢30[ 4,8 g30| 4,3 930 :
254x254x 73] 6.0 30| 5.5 g32| 50 g40| 4.3 d 40|
x89] 7.4 932 6,8 938 58 d4a2| 43 d40l 43

x107} 8.9 g 36| 8,0 d42| 6,6 dao| 58 d42( 5.1

x132] 11,1 g 40| 9.6 d42| 8.0 d42 69 d42( 65
x167]13,9 d42{11,9 d42) 9,9 d42| 85 d42 83
£/306x306x 97| 9.9, 0'42| 8,5 d42/'7.0 d40( 6,0.d42 65
x118]11,5:042) 9,9 d42| 83 d42/: 7,0 d40 79
x137] 13,3 d'42| 11,4 d 42| 9,4 d 42/ 8,0° d.40):9,1
x158] 15,0 d42}13,0 d 42 10,8:0 42 ‘9,1 a 42105
x198] 186 ‘¢ 42]16,0 d 42 13.3 0 42| 11,4 d42{ 13,4
x240) - -::119,4 4 42[16,0 9442 13,6 442/16.0
e Ugggal el e = e -1 17,6 d 42 15,0 d 42{17,6:
" 356x368x129] 13,6 042/ 11,8 42| 9.8 da2 8.4 d42 99 «
x153| 16,3 d 42| 14.0 d42{ 11,5 d 40 9.9 d 42116

x177] 18,5 d 42| 16,0 d42| 13,3 d 42| 11,3 d40{13,3 d52( 11,5 52| 9.5 d62

x202| - - -|18,1 d42|15,0 d42 12,9 942| 15,0 d 52 12,9 d 60| 10,8 d 52

956
d'Ba .
d 58
a58
. d 80
d 56
d 60
d 60
d 60

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 38
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Two point loads Slab depth 130 mm - :
Steel strength S 275 Concrete NW Sl e el
Shear connectors Welded Strength 25/30 L) e e
diameter 19 mm {cylinder/cube) i ; oL ;\ ; .
L = maximum spacing of beams
BEAM SPAN 7,5m 9,0 m 10,5m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5
DESIGNATON | L N| L N| L N|] L N
UB / UC m m m m
- 203x133x 30}
254x102x 25
x 28
'4x146x31
x37|
Soixas)s
305x102x 28
x 33
h:; 305x127x 37} ¢
e sl
it : x48 REEEEE B
305x165x 40} 4,0 a 20
x 46| 45 a22 45 g28| 4,1 g34
x64] 53 a24| 5,1 932 4,8 g40 4,1 d42
356%127x 33 EhiE :
Bmoi xsep o Lo
356x171x 45] 4,9 a22| 4,9 a30 4,8
x51] 6,6 a26 56 a36| 5,1
x 57| 6,4 a30| 6,4 d42| 54
x67] 8,0 a40| 7,1 d42 6,0
| 406x140x 39 : IR
fi w48 f
406x178x 54] 6,6 a 28| 6,6 a40] 5,8
x 60] 7.8 a 36| 7,1 d 42 6,0 4,9 a38/ 46 d50 4,0 d50
x 67| 8,9 d42| 7,8 d42| 65
x74] 8.6 d42| 84 d42| 7,1

457x191x 67
x 74
x 82

x 89‘

x113
x125
x140

4.8
59

x167112,3

356x368x129
x153

x177,
x202

a4

2,9
9.0 d4
0,1 d
12,5 d 4
15, % ¢
16,5 d

10,9
12,6
14,1

5.4
6.4
7.6
9.4
68:da

8,0
9,4
10.8
12,1

9,3

d 52

d 52
d 52|

10,1 d 52| 8,8

d 52 7,

5,9
6,8

g56 4,4 d58
g b6 5,1 ds8
d 60 59 de6o
5 i56| 65 ds8

For further

information see notes preceding Table 1.
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Deck:

RE-ENTRANT

Table 39

86

For further information see notes preceding Table 1.

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins ERENDS - - DRI
Two point loads Slab depth 130 mm . .
Steel strength S 365 Concrete NW el -
Shear connectors Welded Strength 25/30 \ / ;
diameter 19 mm (cylinder/cube) L
L = maximum spacing of beams
BEAM_ SPAN 7,5m 9,0m 10,5 m
IMPOSED
LOAD kN/m* 3,5 4,5 6,0 7.5 3,5 4,5 6.0 7,5 3,5 4,5 6,0 7.5
DESGNATONT L N| L N| L N| L Nl L N|L N|[L N|L NJL N[L NIL N|L N
m m m m m m m m m m m m
HIPE: 160
180
200
220
240
270
300 | 4,6 g 26 39 ‘926 3,5 g26| 3,3 g24 G o
330 | 5.6 30| 53 g30 48 g30 44 g36 3,3 g30 30 g30
360 |75 g30] 7.0 934 6,4 d42'5,5 d42}a4:.g34 41 3438 ¢34 ; R ;
200 |10.0 a36| 9.1 a42| 7.8 d42| 6.6 d42] 61 g36| 5.6 936/ 5.1 g38| 4.8 g48| 3.9 g4ol 36 g 40| 3,3 g40| 3,0 gao
450 |13:1:d42 11,4 042] 9.6 d42) 8,3 d'42/'8,5 a 36| 8.1 948 7.0::d 52/ 6.0 dB2} 56542 51 942 4.6 g42 4.3.g48
500 116.4 d42|14,3 d 42| 12,0 d 42(10,3 d 42/ 11,4 246/ 10,3 d52| 8,6 d 62 ad42] 7,1 ga2l 6,4 g56) 56 d60
550 - §20.0 d.42/17;5 d 42| 14,6 d 42{ 12,6 d 42} 14,4/ 4 52| 12,5:d52{10,6 d 52} 9,1 %2/ '9,8:0'60] 7,9: 4 68,68 d58
600 o .1 - --]181 da2l15.6 d42{17,8 d52| 15,5 d 52/ 13,0 d 52111 a50] 11,5 d60| 9,6 d58 8,4 d60
CAPE 100
120
140
160
180
200
220 : : :
240 | 3.6 g30{ 3,4 g30[ 3.1 g30
260§ 487930 4.4 g30 40°g30{ 3,8 g30; . . R
280 | 6.0 930 56 g30 5.1 g30| 48 g30 3.5 g36[ 3.3 3,0 g36
300 | 7,9:.930|: 7,4 g 30[ 6,6 g30{ 6,0 g32[ 46 g3 43 “g'36) 34 936357
320 | 9.8 g30| 9.0 g30| 81 g36f 7.4 5,3 a8 g36| 44
Jf"i 340 - §14,6:9'30{ 10,8 g 36 9.4 g40|-8,1 6,31 936/:56:9'36/ 8,1 - 3,3::g42
360 13,8 936/ 12,5 d 42|10,5 d42[ 9.0 7.4 6.6 936 6,0 4,6 g 42 3,9 g42
400 J17.1 d42[14.9 042/12,6 442,109 9,97g36]:8,9 p48 64 14283 142 42/ 5.1 g 42
450 - . -|18,3 d42|15,4 d 42/ 13,3 13,1 11,0 d52| 95 d52 8,6 i42| 8,4 42| 78 g42] 7.0 g54
500 Sl 0202 18,6 d'42016,0 115,8°d'52) 13,2 d 52118 GBE 114 142{110.142) 991681 85 d58
550 B e L AL X 18,3 16,4 d 52/13,3 i42|13,6 d60/ 11,56 d60[ 9,9 d58
00 ] f e s [ ] e i f17,6 482018308 18,6 d 60} 13,1 d 8O 11
HEB: .~ 100 :
120
140
160
180
200
220} 38 sqrs’,s 93033
240 | 5.0 g30| 4,8 g30 4.4
260 | 6.6 g:30] 6,17:9'30 5,5 3,37 9386/.30"
280 |83 g30| 7.6 g30| 69 4,0 g36| 3.8
30017} 10,6:9:30]. 9,8 g 30| 8,8 5.1 936l 489 13,371g421:3,0 ga2
" 320 [12,8 g30[11,8 g30 10,5 6,1 g36| 5,6 | 3,9 g4j 3,6 g42
340 ) 15,0/ 30 13,8 g 38| 11,8 d 42[.10,1 40| 8,8 /g 36| 8;1''0'36|°7,3 5 36| 66 4.6 g4z 41 gaz
360 |17.4 g 40| 15,5 d 42| 13,0 d 42 11,3 d42[10,1 g 36| 9.4 36| 8.4 36| 7.6 5.4 g42 49 g42
400 et 18.4. d42) 15,4 d42]13.4 42| 13,4 936 12,3.5:3811,0:9.52:9,5:: d' 5O 751421i7.0° 942/ 6,3 g42
450 T . (186 442|161 d'42| 18,1 062 15,8 d 52 13,3 d 50 11,5 d 52 9,9 i42| 9,4 g42| 85 g56
1500 e s sb 20119,3.042) - £[188 962 15,9 d 621 13,8 d 521 142,8:442111.8 168/ 10,3 460
550 B L e e 15,8 d 52 2| 15,9 i56| 13,6 d 60 11,8 d 60
o000 Y b s e [ o e s e F180:9'62) 1199142188/ d B0]15,5 d'60{ 13,4 d 58 ‘




Deck: RE-ENTRANT Table 40

BEAM DATA

SLAB DATA

Internal beam
Two point loads
Steel strength
Shear connectors
diameter

S 235 Concrete : Nw

Welded Strength 25/30
19 mm {cylinder/cube)

Fire resistance 90 mins e T

Slab depth 130 mm . .

L = maximum spacing of beams

BEAM SPAN

7,85 m 9.0m 10,5 m

IMPOSED
LOAD kN/m? 3,56

6,0 7,5 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7,5

DESIGNATION L

L N L N L NfL N[L NJ]L N[L N|[L N L N[L N
m m m m m m m m m m

9181 3,3
a20| 44
424055
a34| 6,9
dadlas
d42[10,1
¢:421:12,3
d 42| 15,0

218
a 28|
a.34
d 42
d:42
d 42|
d 42|
d 42

16,9 d42:6,0. 342 8.0 332

3,3 :228['3,1 ¢34
4,4 ca0| 3,8 c38
5.1.d42| 4404238 '924] 35426 35 A 40IET b
5.8 d40 50 d42| 46 226 4.6 236 45 c50 3,9 c 50

85 da2l 7,4 d42 8,3 a48
10,4 d 42/ 8,5 d4210;3 a5z
12,6 d42/10,9 d 42/ 12,4 d 52

 d60| 5,9 d58

3,4
4.4
5,6
6.6
7,3

8,9
21106
12,8
15,3
17,6

B0

s
1924
g 34|
d.42
d 40|
d40
d 42
d:42)
d 42
d42
d42

‘8,979 7,67 da0) 88 asa

31 g26

4,0-°g 28/ 3,8’g34t» i
51 d42| 4,5 d42) 3,5 g30
5,6.7d.42) 4,9 'd 43 a6 gael a3 g
6,1 d42| 54 da2] 5,6 ga40| ¢
6.8  d401'59 d42| 6,8 46|
7.5 da2| 6,5 d42 7.6 d52

10,8 d 42 9,3 d 40| 10,6 d 62
12.9°d 4201100 420128 d 53
14,9 d 42{ 12,9 d 42| 14,5 d 52

13,3928} 2

16,9d 42

10,9'd42'94 d

16,4 d42(13:3 442(15,0:d 62| 1

Sl e17.4 'd 42119,60d62)

17.0:d 42[14,6 ‘4 43168 d 63

4,4 g 36
5,3 d 40[
5,9 d 40|

3.8:1036|
4,8 g 36
6,19 36

7.6 d42
8,4::d42|
9,3 d42

d 50|
826, 3|
d52| 8,0 d50

13,0 d42( 11,3 d 42| 12,6 d 52

10,9 d 60

17,6 d 42/ 15,3 d42[17,1 d 52
: 12,8

For further information see notes preceding Table 1.
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Deck:

BEAM DATA

MEDI

Uum

SLAB DATA

Internal beam
Single point load
Steel strength
Shear connectors
diameter

S 355
Welded
19 mm

Fire resistance
Slab depth
Concrete

Strength
{cylinder/cube)

90 mins
130 mm

25/30

Table 41

L

maximum spacing of beams

BEAM_SPAN

6,0 m

7.0m

8,0m

IMPOSED
LOAD kN/m?

.5

4,5

6,0

7.5

3,5

4,5

6,0

7.5

3,5

4.5

6,0

7,5

DESIGNATION
UB / UC

3
L
m

N

-

L N
m

L
m

N

3r

£, 203x133x 30
254x102x 25

(< 254x146x 31
- x37

it x 43
|305x102x 28
x 33

- 305x127x 37
. k42
2 x 48
305x165x 40

x 46

x 54

44

x 28| 4.8

6.4
7,8
9.1
4,9
6.3
8.9
10,4
11,5
10,1
111
12,4

356%127x 33
x 39
356x171x 45

x 51

x 57

x 67
406x140x 39

: x 46
' 406x178x 54
x 60

x 67

x 74

. 457x152x 62
' x 60

- x67

X 74

x 82
- 457x191x 67
x 74
x 82
x 89

- 533x210x 82
o % 92
x101
x109
x122
610x229x101
x113|
x125
x140

7.9

10,3
12,0
131
14.4
16.4
11,2
13,6
15,1
16,4
18,1
19,8

17,92
19,8

x98r -

16,1

918

a 20

£:30}

g.26}

g42
a20
a20
a 40
a 48
c46
c 46
G 46
c 46
‘a:28
a’'40
c 46
c 46
c 46

4,0 920

a24
g 36
g 44
¢ 46
a20
a28

c-46
c-46
c. 46
c 46
c 46
c 46
a 40
c.46
c 46
c 46
c 46

c 46
c 46
c 46
c 46
c 46
c 46
c 46
c 46
c 46
c:46

c 46
c 46
c 46
c 46
c 46
c 46
c 46
¢ 48]

48
54 :c42
61
6,8 ¢ 48]
4,9
6.3
6.8 c.46|

74 cag|.

8,1 c45
7.1
7.9
8,8
6.8
7.6

4,3

4,5
g
5.8
4,8
5.4
5.8
6.3
6.9
6.1
6,6
7,5

58"
8,5

8,6
9,3
101
11,8

7.1

c 38
h:40]
h 44
46
c 38

c 46

4,0
5,0
5.8

930

922
g 26}

6,9

c 62

h 44

h 54
h 568

203x203x 46
x 52
x.60
x 71
x 86

x 89
x107
x132
x167

6.3
7.0
8,0
9.9
11,9

254x254x 73r 13,0

14,8
171

305x305x 97

: x118
x137

: x158
X198
+1i%240
SO x283)
356x368x129
x153

x177

x202

11,3
12,9
14,8

15,6
18.1

13,0 ¢ 60
15,1 ¢ 60|

17,3 c 80

10,8 ¢ 60
12,6 c 60|
14,3 ¢ 60

19,5 ¢ 60

16,1 ¢ 62

18,6 h 40| 14

¢ 60

c 60
h 58
h 52
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For further information see notes preceding Table 1.




Deck: MEDIUM Table 42
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Single point load Slab depth 140 mm
Steel strength S 355 Concrete NW
Shear connectors Welded Strength 25/30
diameter 19 mm (cylinder/cube)
L = maximum spacing of beams
BEAM SPAN 6,0 m 7,0 m 80m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7.5
DESIGNATION | L N| L N | L L N[ L NJL N[t N[L N|L N|L N[L NIL N
UB/UC m m m m m m m m m m m m

-~ 203x133x 30| 1

' 254x102x 25
x 28]
54x146x.31

x 33
05x127% 37}
: x42]

305x165x 40
x 46

x 54
56x127x 33}
x-39
356x171x 45
x 51

x 57

x 67
406X140% 39

x 74
x 82
x 89

- oa2
610x229x101
x113

x125

x140

x 37|
Lo % A3
305x102x 28

254x254x 73
x 89
x107
x132
x167

* 305x308x 97] 174 ¢

&aep
6/17,3 c 48
-119,8 c 48}

356x368x129
x153
x177
%202

83

15,6

e

g 44|
10,4 g 50
12,8 ¢ 54
c 54

15,6 ¢ 54
18,1 ¢ b4

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 43

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Single point load Slab depth 130 mm
Steel strength S 275 Concrete w
Shear connectors Weided Strength 25/30
diameter 19 mm {cylinder/cube)
L = maximum spacing of beams

BEAM SPAN 6,0m 7.0m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6.0 7,5
DESIGNATON | L N| L N| L N| L N|[L N|[L NfL N[L N[L N[L N[L NJL N
UB /UC m m m m m m m m m m m m
.:203x133% 30| 4.4 922} 4,07 g'26

254x102x 25

x28] 4,3 a18| 4,3 a24{ 40 c30
254x%146x31] 6.6 28] 5.3 :¢32[ 4,3 ¢ 32 a0 g26

x 37| 6,9 a36| 61 c38 50 c38 43 ¢3850 434

; x 43|:8.0 a4af 7.0 c44] 58 c44] 4,9 c44] 58 ¢ a0
305x102x 28[ 4,4 a14| 44 a20| 4,4 a28 '
x 33| 56 222 56 328 50 c34 4.3
305%x127x 37} 7.6:2 36} 6,8::¢.38 5,5 4.8

x 42} 86" 5,3 ;
x 48] 9.8 5.9 L6 6 i
305x165x 40] 8.4 c42| 7.3 c42| 6,0 c42| 50 4,9 43 ca2

x 46| 9,4 c46| B,1 c46| 6,6 c46| 5.6
x 54| 10,5 c46] 3,0 c46| 7,4 c46| 6.3
356x127x 33| 7,0 '228] 65 . c34] 5,4 ¢34/ 4,6
©ix-39) 8,9 '¢ 40 7,67 c 40| 6,3 '¢40/ 54

' 356x171x 45| 10,1 c 46| 8,6 c46[ 7,1 c 46| 6,0
x51] 11,0 c 46| 9,6 c46| 7,8 c46| 6,6

x57] 12,0 ¢ 46 10,3 c 46| B,4 c 44| 71

x 67] 13,6 c 46/ 11,6 c 46| 9,6 c 46| 8,1

- 406x140x% 39 :
£ x 46} 8,0
406x178x 54] 12,5 ¢ 46 10,8 c 46 8,9 c 46| 7,5
x 60] 13,6 c 46/ 11,6 c 46| 9,6 c 46| 8,1

x 67} 14,9 ¢ 46/ 12,8 ¢ 46| 10,5 ¢ 46| 8,9

x 74] 16,1 ¢ 46| 13,9 c 46[ 11,4 c 46| 9,8

. 457x152x'62] 13,3 ¢ 46] 11,4 ¢ 46| 9,4 “c48/.8,0
x 60| 14,8 ¢ 46{ 12,6 c 46} 10,4:¢. 46/ 8,9

x 67| 16,1.¢ 46 13,9 c 46/ 11,4 c 46| 9.8

x 74} 171 ca6l14.8 ¢ 46/12,1- c 46/ 10,3

x 82§ 18,6 ¢ 46} 15,9 c 46| 13,1 ¢ 46/ 11,1
457x191x 67] 16,1 c 46| 13,8 c 48/ 11.4 c 46| 9.6
x 74] 17,5 ¢ 46| 15,0 c 46| 12,4 c 46/ 10,5

x 82} 19,0 c 46/ 16,3 c 46| 13,4 c 46{ 11,4

x 89] 19,9 ¢ 46/ 17,0 ¢ 46/ 14,0 c 46 11,9

c46] 5,5 c 46| 4,8 c46
c52| 6,4

x98) - - -|18,5 c46]15,1 c 46/ 12,9
. 533x210x 82| 1~7-72118,3 ¢ 46[ 15,0 c 46[12,8
: Shicef s i e L] 16,8 048] 14,1
x100}- -« <l i . 7.6 c46{ 149
xt0g) - <l e (118,60 46] 15,9
xt22] sl L L s i a78
e1ox229x101| - - -| - - 200 ca617.0
x113F - - -| - - - - - -}18,3
xt2s| - - -] - - -] - - -|200

x40y - - - - - -7 - - -] -

- 203%x203x 46| 6,3: 034 5.8 40| 5.1 ca4
o x52] 7,0 g36].8,5:9g42['5,5 c 44|
% 60| 8,0 9:40[ 7,3 ic 46| 6,0 . c 48|

x71] 9,4 ca6l 81 c 46| 6,6 ca4l:

i % 86] 10,8 ¢ 46].9,3 ¢ 46| 7.6 ¢ 48
254x254x 73{ 10,9 c 46| 9.4 c 46| 7,8 c46
x 89]12,4 c 46} 10,6 c 46} 8,8 c 46

x107] 14,3 ¢ 46| 12,3 ¢ 46| 10,1 c 46

x132]| 17,0 ¢ 46/ 14,6 ¢ 46/ 12,0 c 46

x167] - - -|17.9 c46/14,8 c 48
+-305x305x% 97} 15.3' ¢ 46/ 13,1 ¢ 46/ 10,9 c:46]

h 56
h 56
h 58
h 60
cao

x118]17,5 'c 46/15,0. c 46 12,4 ¢:46| ¢ 60

x137] 18,9 ¢ 46{ 17,1 c 46/ 14,1 c 48] . c62

x158] - .+ <119,4 ¢ 46} 16,0 c46 " .60

cxresf - v ibie . oo l198c46 9.c60;

Pvzlo | | IR ez

,,,,, o x283) S cel e e e 062
356x368x129] - - -{18,0 c46(14,9 c 46 c 60
x183] - - -| - - -117,3 c46 c 58

x177} - - -| - - -|19.6 c46 ¢ 60

x202y - - - - - -1 - - - c 60

For further information see notes preceding Table 1.



Deck: MEDIUM Table 44
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Single point load Slab depth 140 mm
Steel strength S 355 Concrete Nw
Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)
L = maximum spacing of beams
BEAM SPAN 6,0 m 7.0 m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,6 4,5 6,0 7,5
DESIGNATION L L N L L N L N N L N L N L N L N L

3r

o ' 26148
c64/ 55 g32[ 53 g40| 4.8
s8I T8
o

A

8.1
12,9

Fa
19,1

6,0

11,0

14,6

For further information see notes preceding Table 1.

91



Deck: MEDIUM Table 45

BEAM DATA SLAB DATA

Internal beam Fire resistance 90 mins

Two point loads Slab depth 130 mm

Steel strength S 355 Concrete LW

Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 7.5m 90m 10,5 m
IMPOSED
LOAD kN/m? 3,6 4,5 6,0 7.5 3,6 4,5 6,0 7.5 3,6 4,5 6,0 7.5
DESIGNATION L N| L N L N|L N|L N|[L N|L N}L N[L NfL NI L N
uB / UC m m m m m m m m m m m m

£::203x133%-30
254x102x 25
x 28
254x146x 31
: Cooxarf
: X443
305x102x 28|
x 33
:305x127x:37] 4,
% 4B )
305x165x 40| 5,3 g 28| 4,9 g26| 44 g32
x 46| 6,0 g 30| 56 g28| 50 g36| 44 d42

x 54 7.0 ¢ 30| 6,4 g30| 58 g38 50 d42
“356x127x 33 4,0 a22: 40 a22[.40 a26f :
x 38|50 226] 5,0::2'26| /5,0 a36|:4,5 :d 42
356x171x 45] 7.3 g 34| 6,8 d42| 66 d42] 48 d42
x51] 8,4 g36| 7.6 d42 63 d42 54 d42

x57] 9.4 g38| 8,4 d42[ 6,9 d4a2| 59 daz

x 67| 11,1 d42| 9,5 d42| 7,9 d42 6,8 d42

- 406x140x 39} 5.9.2:26| 5,9 ‘a 28} 5,8..d 82 4,9 da2
1 x48] 7.5 23075 238 6,4 d42/.55 daz
406x178x 54] 10,1 d 42| 8.8 d42] 7.1 d42| 6,1 da2
x 60] 11,1 d42| 9.5 d42| 7,9 d42] 6,6 d40

x 67| 12,3 d42/ 10,56 d42| 8,6 d42| 7,4 d42

x 74} 13.4 d 42| 11,5 d42| 95 d42| 8,0 d42

' ag7x152x 52| 9,6 230].9.3:d42} 7.6 042 6,5 d.42

,_
z

d 60

%60} 11,1 834 10,4 0 42} 8,5 d42/.7,3 d42 6
x67]13.1 a4011,4 22| 9,4 042/ 8.0 942 78
x 74] 14,1 "d'42}:12:1 d 42] 10,0 0'42|- 8.5 3 42| 8.9
oo xs2|15,4:d.42013,1 442108 d42| 31 daz 9.9
457x191x 67] 13,3 d 42| 11.4 d4z| 9.4 d42| 8O d 42| 9.6
x 74| 14,6 d 42{ 12,6 d 42/ 10,3 d 42| 8,8 d 42| 10,6

x 821 15,9 d 42 13,6 d 42| 11,1 d 42| 9,56 d42|/115

x 89} 16,5 d 42| 14,1 ¢ 42{ 11,6 d42| 9,9 d42/12,0 d 62

x 98] 18,0 d 42| 15,4 d 42| 12,6 d 42 10,8 d 42/ 13,0 d 52
*633x210x 82] 17,8/ 942/ 16,3 0 42/ 12,6 ¢'42/10,6 d.42 12.9°d 521110 d
T x92019,9 d42{17,0 442[14,0 0 421,94 42|'14}4 9 52| 1.

374 60
d.58
‘458
d 58
d60
d 60
d 58

Sxrol - e cVine d a2l 14,8 042 12,5:d42115:0: 4521 12,8 d
x1o9) o iiifee,1d a2l 15,8 042 13,44 42)16,0 d'52 18, d68
G2zl sl e -1 17,5:d:42 14,9. d'42{17.8 d B2} ''d 60
“eiox220x101) - - -] - - |69 d42[14,4 d42{17.3 a52 d 60
x113l - - .| - - -|18.1 d42/15,4 d42{18,4 d52 d 60
x126] - - | - - -|19.9 d42j169 da2| - - - d 58
xta0} - - -l - - - - -|186d42 - - - d 60
'209x203x 46§ -
“x52f
x60]

“x71) 45 9.301'8,17.9.30 o
Ty 86| 6.4.530] 6,09 30| 45,930 417
254x254x 73' 6,4 g3aol 59 g30| 5.3 g30| 48
x89] 7.9 g30| 7.3 g30| 6,4 g30| 56
x107} 9.4 g30| 8,6 g30 7.6 g32| 65 d40
x132] 11,8 g 30 10,6 g 30| 9.4 g34 7.9 d42
x167] 15,0 g 30/ 13.5 g 30[ 11,9 g 38| 9,8 d 42
- 305%305x%-97] 11,6 g 32)10,6 g 40[ 9,0.:d 42| 7,6 :d:42
x118
x137
%158
S x198
7 %240

g 56

3 g 56
g B8
- 460
d60:

S X283 15,8 4’52 V58

" 356x368x129 9,0 d52 7.3 140 d58
x153] - - -]17,5 d42/14,5 d 42/ 12,4 d 42 10,4 d 52| 8,8 d50| 8,1 40| 7.9 d 58

x177] - . - - -|17,0 d42} 14,4 d 42 12,1 d52/10,0 d52| 9.1 i40| 8,9 d 58

x202 - - - - - -]19,3 d 42/ 16,4 d 42 13,8 d 52 11,1 d 52; 10,1 i40 9.8 d 60

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 46

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Two point loads Slab depth 140 mm
Steel strength S 355 Concrete NwW
Shear connectors Welded Strength 25/30

diameter 19 mm {cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 75m 9,0 m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0
DESIGNATION | L N[ L N | L
uUB/UC m m m

6| 40 a26
46930 43
4,1 g 24
48 g28 4,4
x54] 59 g30| 55
356x127x 33 LR
‘x39] 4,0 42440 )
356x171x 45| 6,1 g 26| 5,8 g 30| 5.1
x51] 7.0 g30| 6,5 g32| 6,0 g40| 53 d42| 4,1 g 30
x57| 7.9 g30| 7.4 936| 6,6 d42| 66 d40| 46 p34 4,3 g34
x 67
SA06x140x% 39
. xag
406x178x 54
x 60
x 67

457x191x 67] 1
x 74

x 82

x 89

x 98

£ 633x210x 82

%71
1x86

254x254x 73
x 89
x107
x132

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 47

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Two point loads Siab depth 130 mm
Steel strength S 275 Concrete Lw
Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)
L = maximum spacing of beams

BEAM_ SPAN 7,5m 9,0 m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7.5 3.5 4,5 8,0 7,5
DESIGNATION L N| L N L N L N L N L N L N L N L N L N L N L N
UB / UC m m m m m m m m m m m m
1:203%133x% .30

254x102x 25

x ZBJ

i 264x146x 31
S x:37

i ‘x 4341922 -
305x102x 28
x 33

xazl 43 a23) 43 azal a3 azsl |
: x a8l 5.0 22650 220 48 94221 442

305x165x 40| 5,0 226/ 49 g34| 44 g40

x 46] 6.9 a32| 56 gao| 4.8 da2| 4,0 da2

x 54} 6.9 a38| 6,1 d42| 5.0 da2| 4,3 d40| 41 g28

.~ 356x127% 33 5 : Sy e

fE x39] 4.4 a20:4.4 a24{ 4,4 236/ 40 .ca0[ .

356x171x 45| 6.4 232] 6,1 d 42| 5.0 d40| 4,3 d40| 40 a24

x51] 7.4 aa0| 6,5 d42| 5.4 d42| 4.6 daz 46 a30 45 940 4,0 g4b

x57] 8.1 da2| 6,9 da2] 58 d42( 4.9 d42| 53 a34| 50 g44) 4.4 g50

x67| 9.3 daz2l 7.9 d4z| 6,5 da2| 55 d42| 6.1 a40| 59 d52 48 d50| 4,1 d52| 41 936

:-406x140x 39] 5,0 '@ 20| 6,0..3 26 5,0 ;¢ 40| 4,3 .40 st e e ;

: % a6] 6,1 224]:6,1:234] 56 d42 4,8 442"

406x178x 54| 8.5 d42| 7,3 d42| 6,0 d42| 5,1 d42

x60] 9.1 d42| 7.9 da2] 6,5 da2| 55 da2

x 67| 10,0 d42| 8,6 d4a2/ 7,1 da2| 60 da2

x 74| 11,0 042 9,4 d42| 7.8 d42| 66 d42

457x152x 52] 8,0.432| 7.8 942 6,4 d 42| 5,4 440

x 60}.9,6 &40 85 d42| 7.0 d42 6,0 d42f

x67]10,5 838 9.3 d42) 7,6 942/ 65 d42

‘x 74| 11,5 'd 42| 9,9 @42] 8,1 d 42| 6,9 d 42}

: x82]12,5.d42/ 10,8 d42| 8,9 'd42|. 7,5 d42

457x191x 67| 10,9 d 42| 9,3 942 7.6 d42 65 da2

x 74| 11,9 d 42{ 10,1 d42| 8,4 d42| 7.1 d42

x 82| 12,9 442/ 11,0 d42 5,1 d42{ 7,8 d42

x88}13,5 042/ 11,6 d42| 95 d42/ 80 d42

x 98| 14,6 d42{ 12,5 042/ 10,3 d42| 8.8 d42

533x210x 82| 144 d'42]12;3:d 42/ 10,1 0'42/:8,6.: d 42

: x 92] 16,0 d 42{13.8 d42/.11,3 d 42 9,6 d:42

x101] 16,9 6 42| 14,5 042} 11.9. 4 4210,1 d 42|

<100} 18,0 /942 16,4 d 42} 12.6 ‘0 42/ 10,8 d 42}

x122]| 20,0:a a2 17,1 0 42{ 14,1 d 42[12,0 a 42}

610x229x101] 19.3 d 42| 16,5 d 42| 13,5 d42| 11,5 d 42

x113] - - -[17.8 d42|14,6 d42[12,4 d 42

x128] - - -|19,4 d4216,0 d 42/ 13,6 d 42

<ia0]l - - -| - - -]17,8 d42{15,0 042
1203x203x 46
. x 52

x 60 ;
x71] 4,5 g 30f 4,1 g 30 : -~
: % 86| 6,4g30|'6,0 g 30| 4,5 g28/-41.940"
254x254x 73] 6,4 ¢ 30| 59 ¢34 53 g40| 4,5 d42
x89] 7.3 g34| 7.3 942 6,0 d42 51 da2
x107| 9.4 g 38| 8,4 d42| 70 d42| 59 d40
x132] 11,8 d 42| 10,0 d42| 83 d40| 7,1 d42
x167| 14,4 d 42[12,4 d 42/ 10,3 d 42| 8,8 d42
305%305x 97] 10,4 d42]:8,9! d 42} 7.4 442 6,3 d 42
" x118|12,0 ¢ 42| 10,4 d'a2| 8,5 d 42 7.3 d 42
x137] 13,8 d 42/ 11,8 d 42| 9,8 d 42| 8,3 d40}
%168} 15,6 1d 42 13,4 d 42} 11,1.d 42|- 9,474 40
x198] 19,3 d 421'16,5 .d 42} 13,6 d 42|11,6'd 42
-x240] © =72 2119,9 d42{16,5: d 42/ 14,0 d 42
o x283) -e o] HEe-|18,1.d.42) 16,4 d 42
356x368x129] 14,1 d 42| 12,1 d42[10,1 d42| 8.6 d42

7,3 i48

x153| 16,8 d 42| 14,4 d 42[ 11,9 d 42/ 10,1 d 42 8,1 i40 55 d58
x177]19.3 d 42 16,5 d 42[ 13,6 d 42} 11,6 d 42 9,1 40 6.3 db8
x202] - - -]18,6 d42/15,4 d42{13,1 d42 10,1 140 7,0 d58

For further information see notes preceding Table 1.
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Deck:

MEDIUM

Table 48

0.26| 3,4 :g 24

930 46 ¢ 38

d42/'5,8 d42| .
6,9 da2| g 36
:8,5:d42}:8,9 ‘236 8
10,6 d 42| 11,9 a 46

13,0 .d.42,15,0'd 52| 1
16,0 d 42/ 18,4 d 52

1014
13,3 a 54

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Two point loads Slab depth 140 mm
Steel strength S 355 Concrete NW
Shear connectors Welded Strength 25/30
diameter 19 mm (cylinder/cube)
L = maximum spacing of beams
BEAM SPAN 7.5m 9,0m 10,6 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5
DESIGNATION | L L N/ L N/ L N|[L NfL N[L N|{L N[L N[L NJL NJL N
m m m m m m m m m m m m
PR 160

7.0 d88
8,6 dé&o

3,0
S840
5,0
30| 6,4
8 7,6
28,4
e
111
13,6
16,4
19,0

3
4,3
5.4
| 6,8
8,4 94
9,5
10,5
11,5
13,6 J

o 8.4 d52

For further information see notes preceding Table 1.

3,8 g42| 3,5 ga2 31

15,1 i42
3| 188 6

i42{ 91 ga2) 81

|11 15

14,0 158/ 11,8
1

g42| 40 ga2
i
p48] 7,4 geo

d58/10,1 d 58 |
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Deck:

BEAM DATA

MEDIUM

SLAB DATA

Edge beam
Single point load

Fire resistance
Slab depth

90 mins
130 mm

Table 49

S 355
Welded
19 mm

Concrete

Strength
(cylinder/cube)

Steel strength
Shear connectors
diameter

25/30

L = maximum spacing of beams

BEAM SPAN
IMPOSED
LOAD kN/m? 3,5 7.5 3,5
DESIGNATION L N|] L N|L N L N L N
UB/UC m m m m m m m m m m m

F;-_;zoaxfaax 30| 4.5 n2e

7,0m 8,0 m

4,5 6,0 7,5 7.5

,_
2
-
=z
~
2
r
-4
-
2
r
4

3r

254x102x 25] 6,4 h 26
x28] 7.8 h26
:+264x%146x 31} 8,5..h 26
x37}10.8'c 26
- x 43} 12,4.¢c 26
" 305x102x 28] 9.0 f22
x 33| 10,9 f22
305x127x 37} 12,5 f 24
x.42]14,1.c 26}
x 48] 16.0 ¢ 26
305x165x 40] 13,6 ¢ 26
x 46] 15,6 ¢ 26
x 54 18,1 c 26
356x127x 33} 12,3124
x 39]15,1.¢c126
356x171x 45]17,4 ¢ 26
x 51} 19.6 ¢ 26
x571 - - -
x67y - - -| - - -
406x140x 39
x46r R
406x178x 54] - - -
x60] - - -| - - -
x67] - - -
x74) - - - - - - - - -
467x152x 62} - - -] -7 - -|17.5 ¢ 26
x60} - +ar- - -120,0 ¢ 26
x67f - - o-fe e -p - W
x74] - sl - o) - -
x82) - W - e s
457x191x67] - - -| - - -| - - -
x74 - - -} - - - - - -
x82) - - - - - - - - - - - - - -
x89 - - - - - - - -~ - --1 - -“-f - --° - -
xe8t - - - - -4 - - - == - -~ - --1 - -
633x210x 82} - o -1 o o] a s e - e b e e e
oY T e T B | I

4,9
6,0
6.5
8,4
10,1

45 h26
4,9 h26
6,3: h26
7.5.°h 26
6,8 h26

8,1 ¢26

8.3 h26

9,9 ¢ 26|.
11,3 ¢ 26|
9,6 c26
11,0 ¢ 26
12,8 c 26
9,0 ¢ 28|
10,6 ¢ 26
12,1 c 26
13,8 c 26
15,4 ¢ 26
18,1 ¢ 26
12,0 ¢ 26
14,3.¢ 26
16,4 c 26
18,1 ¢ 26

54 4,0 h 34

h 34| 4,3

h 34

12,3
13,8
15,0
15,8
17,3
171 ¢ 38}
194 ¢ 34

18,3
19.1

x101] - = e e e - = e e e eb e i le ) e
x109] - - - : g
7 [P i e e L i o o ae i RS
g1ox229x101) - - -| - - - - - -] - - - '
x113) - - - - -+ - -< - -“-“-~<1- -“1- -\ -1 - - - -

O N N e e T T T B T L LR S

' 203x203x 46} 8,3 h26
: x 52| 9.6 'h-26
x 60] 11,4°h 26

x 71} 14,3:h:26

x-86]17.4'h 26

254x254x 73] 19.4 c 28
x89] - - -

x107] - - -

x132] - - -

x167] - - -
305x305x 97f - - -
x118
x137F - eo-fe
x158} -
x198 = il
x240] - -
Ev x283) vl
'356x368x129| - - -
x183}y - - -

x1774 - - -

x202] - - -

h36
h 36
h 36
h 36
h: 36
h36]
h36
e
h36

h 36
h 36
h 36
h 36

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 50

BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Single point load Slab depth 140 mm
Steel strength S 355 Concrete NW
Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)
L = maximum spacing of beams

BEAM SPAN 6,0 m 7,0m 8,0 m
IMPOSED
LOAD kN/m?
DESIGNATION
UB / UC

03x133x-30] -

254x102x 25

x 28
258%146%:31
x37
Dx43
305x102x 28

x 33
05x127x 37
g?‘42

' ‘%48
305x165x 40
X 46|

356x171x 45
x 51

x 57

x 67

% 40x:39
x46
" 406x178x 54
x 60

x 67
x 74

457x191x 67
x 74
x 82
x 89
x 98
| 633x210x 82|

x113
x125
x140

,0 h 32

12,8 h32/ 95 h32 7,6 h32 90 g36| 7,3 h36 5,4 h 36
15,4 h 32/ 11,5 h 32/ 9,1 h32[11,3 g34] 9,1 h 36| 6,8 h 36
h 32{ 11,5 h 32|
h 32/ 14,8 h 32
h 2

x89) - - -118,6 c28/155 ¢ 2813,3 h 28/ 14,6 ¢ 28
x107] - - -| - - -|18,6 c28/15,6 h28/17,9 g 28
x132) - - -] - - o] - - |19

- 20,0 h 38

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 51

BEAM DATA SLAB DATA

Edge beam Fire resistance 90 mins

Single point load Slab depth 130 mm

Steel strength S 275 Concrete LW

Shear connectors Welded Strength 25/30
diameter 19 mm (cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 6.0m 7.0m 8,0 m
IMPOSED
LOAD kN/m* 3,6 4,5 6.0 7.5 3.5 4,5 6,0 7,5 3,5 4,5 6,0 7.5
DESIGNATION L Nl L N L N
UB/UC m m m m m m m m

- 203x133x 30] 4.5 h26
" 254x102x 25| 4.5 22| 40 f24
x 28] 5,56 f20| 49 22| 4,1 f26

71 264x146x 31
x 37

i x 43
305x102x 28
x 33
£7306x127x 37
x 42
ix 48
305x165x 40|
x 46

x 54
'jj355)(127)( 33
; x 39
'356x171x 45
x 51

x 57

x 67
406x140x 39
X 46
406x178x 54
x 60

x 67

x 74
457x152x 52
x 60

x 67

x 74

- x 82
'457x191x 67
x 74

x 82

x 89

x 98
533x210x 82
x 92

x101

" x109

%122
610x229x101
x113y - - -] - - - - - -1 - - - -

x1280 - - | - - - - - -

x140} - - -| - - -} - - -

,_
Z
r
z
-
z
-~
Zz
-
<

3r

3

3

3r

:203%203x 46| 8,3 .h 26| 6,4..h 26| 4.8 h 26
S0 U xs2) 9,3 ¢ 28] 7.6 h26| 56 h26

. "x 60} 10,5::¢.26}:8,8 h 26 6,5 h 26
~ x71}12;37c¢ 26/'10,5 ¢ 26/ 8,3 h 26
i x 86 14,8 ¢26| 12,6 ¢ 26] 10,1 h 26
254x254x 73] 15,3 c 28| 13,1 ¢ 28/ 10,8 ¢ 26

x 89] 18,1 ¢ 28| 15,5 ¢ 28/ 12,8 c 26

x107] - - -|18,6 ¢ 28/ 15,4 ¢ 28 h 36

x132) - - -} - - -|19.1¢c28 h 36

x167) - - | - - - - - - h 36
305%306x 97] - =i-pis - -117.00¢.28 17:3 682 ©32112,1:¢ e 10,9 g 4 h36 |
x118| <" e F e 5| 20,0 ¢'28 175 ¢c32 : 1032 36| 8.0 36
Dl B R ] R ot ik 2/ 14,3 ¢ 92 8 1 119 36 95 h36

x158) - er Al e LT e 3 e e L : 2} 178 ¢ - h36|

x240) s i E A e e T A e . : ' 17,8 h3%
Chox2e3| e e Canedl ’ e 1 -
3sex3esx129) - - -} - - | - - - ' ‘ ' : ¢ 36
x183y - - | - - -} - - - c 36

xt770 - - < - - - - - c36

x202y - - -| - - -] - - - c 36

For further information see notes preceding Table 1.
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Deck:

MEDIUM

Table 52

BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Single point load Slab depth 140 mm
Steel strength S 355 Concrete Nw
Shear connectors Welded Strength 25/30

diameter 19 mm (cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 6,0m 7.0m 80m
IMPOSED
LOAD kN/m?

DESIGNATION

14,4 ¢ 26
17,9 ¢26

34 chi2g) g
58 g28 h 28

h280 6.0 g 92
h28/ 7,6 g30
h 28:10,6 g 28| 9
c 28] 14,0 g 30
C.2B| 17,9 ¢ 32
=

44 h28 35
_ 8,6:928[:6,6 h28[ 5.3

13,4 g 24[12,3 c 28| 9,5 h 28| 7.6
117,0 £ 28 14/8 ¢ 28:12,4 ¢'28/ 10,0

- -117.6 c 28/ 14,8 c 28| 12,6
1 18,0 ¢'28/ 15,5
18,0

922  hia 3

h 32

3,6 h26
80:g28
9,0 g 28|
42,9¢'g28f
16,8 c 28

19;

9 g 26

B 924
9.6 g22
13,9 422
19,3 c 28

. h28]'3,6
"h2g 5,6
. h28}7,9
'h 28| 10,6

6 :c 28|

h28] 5,4 g32] 44

h 32/12,6 h32[10,1 h32[12,5 g 34| 10,1 h 36| 7,5 h 36| 6.0 h36
82 h a2 16110,0 b 5 ‘h38

17,3 h 36[ 13,8 h 36
: 36

For further information see notes preceding Table 1.



Deck: MEDIUM Table 53

BEAM DATA SLAB DATA

Edge beam Fire resistance 90 mins

Two point loads Slab depth 130 mm

Steel strength S 355 Concrete Lw

Shear connectors Welded Strength 25/30
diameter 18 mm (cylinder/cube)

L = maximum spacing of beams

BEAM SPAN 7,5m 9,0m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6.0 7.5 3,5 4,5 6,0 7.5 3,5 4,5 6.0 7.5
DESIGNATION | L N[ L N L N| L N
UB /UC m m m m m m

- 203x133x 30
' 254x102x 25
x 28}
'254x146x 31
o x 37
x 43
305x102x 28
x 33

.. :305%x127x 37
g e
: X 48J
305x165x 40
x 46

x 54
1.'356x127x 33
£ x-39
356x171x 45

x 51

x b7

x 67
406x140x 39
x 46

406x178x 54] 15,4

x 60

x 67

x 74

. 457x152x 52
: _x 60
x 67

x 74

: x 82
457x191x 67

x 74

x B2

x 89

x 98
533x210x 82
; x 92
x101

x109

: x122
610x229x101
x113

x125 h 44

x140! h 44

‘_
z
r
Z

3r

3

3

3

3

3r

4,0 h38
5,3 h38 40 h38

1:203%203x 46
: x 62
x 60
x 71
. x 86
254x254x 73
x 89
x107
x132
x167
305x305x 97
x118
x137
x158] ‘ 10 : . -
x198 n 34} 18,0 h 40l 14,0 4} ~ 6| 75 haol 55 nds 44 nes
x240Q c e e e o s 19,3 h Ly i 104 : :  >% i
. P R e . 57+116,0 h40[ 12,8 15,9 0481123 046 46} 7,3 nag
356x368x129 - - - - - -]16,4 h 34/ 13,0 o : o
x153] - - -| - - -|19.4 h34]154
172 - - -{ - - - - - -|12.8

x202 - - | - - - - - -] -

4,3 h46
5,1 h4g
6,1 ha4s

For further information see notes preceding Table 1.
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Deck: MEDIUM Table 54

BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Two point loads Slab depth 140 mm
Steel strength S 355 Concrete NW
Shear connectors Welded Strength 25/30
diameter 19 mm (cylinder/cube)
L = maximum spacing of beams

BEAM SPAN 7,5m 9,0 m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5
DESIGNATON [ L N[ L N[ L N|[L N|L N|[L N|[L N[L N[L N[L N|IL N|L N
UB/ UC m m m m m m m m m m m m
. 203x133x%:30]

254x102x 25

X 28

11:264x146%°31

k37
- xasl
305x102x 28]

x33] 46 n32
::306%127% 37): 5,3 g 55] 14,977 1 32

x 46} 7,4 g32| 6,0 h32| 4,5 h32
x 54} 89 g30| 7,4 h32[ 55 n32 44 h32
356x127%:33 g : :
o x39] 1.8 5,0
356x171x 45| 9,4 g 30| 8,0 h32 6,0
x51]11,0 928/ 95 h32 7,1 h32 56 h32 650 ha3as
x67§12,5 928/10,8 h32| 8,0 h32 6,4 h32 6,0 h3sl 46 h3s
x 67
40x 39}
e X-46
406x178x 54
x 60
x 67
x 74
X152x 52| 15,4
x60]18,3
x 67 :
74
X 82
457x191x 67
x 74
x 82
x 89
x 98
| 533x210x 82
x 92
x101
x108
X122 AT
s1ox229x101f - - -| - - - - - -] - -

9,9

x113] - - | - - - - - - - - - - - - - e - 11,3 h46
x126f - - -| - - | - - - - - - - - 4 - - -] - - - 12,5 h 46
x140f - - -| - - -| - - -| - - - - - b 14,0 h 46

356x368x129 15,9 g #2126
x153 19,3 g 42/ 14,9
x177 - - -|17.4
x202 - - -120,0

For further information see notes preceding Table 1.



Deck:

MEDIUM

Table 55

BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Two point loads Slab depth 130 mm
Steel strength S 275 Concrete LW
Shear connectors Welded Strength 25/30
diameter 19 mm {cylinder/cube)
L = maximum spacing of beams
BEAM SPAN 7,5m 9,0m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7.5 3,5 4,5 6.0 7.5
DESIGNATION ] L N| L N| L N| L N|L N|[L N|L N[EL NjL N[L N|L NjL N
UB/UC m m m m m m m m m m m m
'203x%133x 30
254x102x 25
x 28]
- 254x146x 31
x 37
x 43
305x102x 28I
x 33
:305x127x.37]-4.5. 'h 32
x 42] 6,5 'h32[:4,3 h 32
x 48] 6,8 h32|:5,3 h32
305x165x 40] 5,56 h32| 4,3 h32
x 46| 6,8 h32| 53 h32
x 54} 84 h32[ 65 h32 49 h32
356x127x 33| 5,4 :f 30| 4,5 :h 32
x 39] 7.0- £30{:59 h32 4,4 h32
356x171x 45| 8,6 30| 7.1 h32| 54 h32 4.3
x51]10,4 £30( 8,5 h32 6,4 h32 51
x57]11,8 c30 9,8 h32 7,3 h32 58
x 67| 14,1 ¢ 30/ 11,8 h 32 89 h32 7,0
406x140x 39| 7,9 24| 6,9 28| 59 132 4.8
x 46| 10,1 £ 26} 8,9 1 26| 7,6 h32[. 6,0
406x178x 54] 12,3 £28(10,8 ¢ 30| 8,9 ¢ 32| 7.1
x 60] 14,1 ¢ 30{ 12,0 c 30| 9.9 c 32| 8,1
x 67| 15,9 ¢ 30{ 13,6 ¢ 30/ 11,1 ¢ 32| 9.1
x 74| 17,8 ¢ 30[ 15,1 ¢ 30| 12,5 ¢ 32| 10,1
457x152x 52| 12,9 126]11,3:128 9,5 f28[ 8,1
x 60] 15,4 £.28{ 13,6 30| 11,1 ¢ 30| 9,4
x 67] 17,4 £28{15,1 ¢30[12,5 c 30[10,6
x 741 18,9 £30]| 16,4 ¢ 30{ 13,4 c30[ 11,4
x82] "+ i .118/07c 30| 14,8 ¢ 30{ 12,5
457x191x 67] 17,8 ¢ 30{ 15,1 c 30| 12,4 ¢ 30| 10,5
x 74} 19,8 ¢ 30( 16,9 ¢ 30| 13,9 ¢ 30/ 11,8
x82] - - -|186 ¢30|15,3 c30[13,0
x89] - - -[19,6 c30/16.1 c30/13,6
x98] - - -| - - -{17.8 ¢30[15,0
533x210x 82] 1 -~ ==l o - 17,6 ¢30/.14,9
x92). - - - -119,8-¢.30/16,8
ALY | R RS ERET  F 5
x109] - - -fos- -b - - -[19.0
x122] = - HEeT e sl e wtiele
610x229x101) - - -| - - -} - - - -
<13l - - | - -4 - - - -- - - - - -]18,0c36[153 c36/ 18,4 c 42 15,6 c40( 12,9 c42/ 10,5 h44
«t28) - - 4 - - - -4 - - - < - - -1199¢36/169c36) - - -|17.4 c42/14,3 c40/11.6 h44
<t¢0l - - | - -4 - -4 - - - - - - --1188¢c36 - - -{19,6 c42/16,0 c42(13,1 h44
203x203x 46}
) x 52
x 60| S
x 71} 4,1 hi32
: - x86]86°n32 44 n32
254x254x 73| 7.4 n34| 5,6 h34] 4,3 h34
x89] 9.6 h34l 7.4 h34/ 55 n34 44 h34
x107] 12,0 h 34| 8,3 h34{ 6,9 h34] 55 h34{ 49 h38
x132]| 15,4 h 34| 12,0 h 34| 8,9 ha4| 7,1
x167] - - -1156 h34/11,8 h34| 9,4
305x305x 97] 15,9 h 34} 12,3-h 34| 9,1 h34{ 7,3
: x118] 19,5 - h'34]15,1°h 34 11,3 h 34| 9,0
x137§ - . - =}17.8 h 34/ 13,3 h 34/ 10,5 |
x158] - - . -]15,4 h34)12,3 0 34 :
x198] <. - ifie - -]19,67h 34[15.6: 48] 44 h4as
x240f -« ena e - o) - -2 [19,8 '5:8 h 46
x283] v o e e s 6L 7,3 has
356x368x129] - - -| - - -|16.4 h34[130 h 46| 58 h46
x183] - - -1 - - -[19,4 h34/15,4 h34/17,8 h 40| 13,8 h 40/ 10,3 h40[ 8,1 h40| 9.4 h46( 7.3 h46[ 54 h46| 4,3 h46
«<17721 - - 1 - - - . -[178nh34 - - -]16,1 n40[12,0 h40| 9.5 h40[ 11,4 h46| 88 h46| 65 h46) 51 h46
o2l - - | - - - - - -+ - - -1185h40/ 13,9 h40[ 11,0 h 40/ 13,5 h 46| 10,4 h 46| 7,8 h46| 6,1 h4b

102

For further information see notes preceding Table 1.



Deck: MEDIUM Table 56
BEAM DATA SLAB DATA
Edge beam Fire resistance 90 mins
Two point loads Slab depth 140 mm
Steel strength S 355 Concrete NW
Shear connectors Welded Strength 25/30
diameter 19 mm (cylinder/cube)
L = maximum spacing of beams
BEAM SPAN 7,5m 9.0m 10,56 m
IMPOSED
LOAD kN/m? 3,6 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5
DESIGNATION L N| L N L N L N L N L N L N L N L N L N L N L N
m m m m m m m m m m m m

3.6 h32
6.1/ g 32,
9.0 g 30
iz
18.

4932
7.6 h32
619728110.9. h 32|
3 g30[15.8 h 32

3.6:H32
5.8 h32
‘8.1::h32
11.8 h 32
17.0°h:34]

3.5 h38s
65:°h320 6.1 A dB[48 ndBlaE
9.4 h32l 9.8 g38[ 7.6 n38 58 h
|13:6:h 341 14.8 936/ 12.0 h38] 8;
18.9 ¢34 - - -{17.4 haol1

4.5 h32

14.6 h46[11.6 h46

i
6.5 h4o| 4.9 h40| 3.
83 . 4
10.3 h 40

.7.6 h 40
wi

11.8 h 40| 9.1 h40| 6.9 h40| 5.4
1 14 (113

h40| 5.6 h46| 4.4 ha46| 3.3 h4s

h4dv9.3 h46| 7.1 h46| 5.3 h46| 4.1 h46

h 40/ 17.5 i34|14.8 h46( 11.0 h 46| 8.8 h 46
40} 18
19.5 h 46| 16.5 h 46

For further information see notes preceding Table 1.

103



Deck: RE-ENTRANT Table 57

BEAM DATA SLAB DATA

Internal beam Fire resistance 90 mins R

Single point load Slab depth 120 mm :

Steel strength S 355 Concrete LW TN

Shear connectors Hilti Strength 25/30 P \ /" i 7 e
height 110 mm {cylinder/cube) NN e AR

Hilti shear connectors are in pairs (N = number of pairs) L = maximum spacing of beams

BEAM SPAN 6,0m 7,0m 80m

IMPOSED

LOAD kN/m? 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7.5 3,5 4,5 6,0 7.5

DESIGNATION | L Nf L N L N L N[ L N|[L N[L N|[L NjL N|L N L N(L N

UB / UC m m m m m m m m m m m m

. 203%133x 30] 4.0 :9.22
254x102x 25
x 28] 4.6 a20| 4,6 a28| 4,6 a40| 4,0 h 40
254x146x 31} 6,0 g 34| 4,17 h42
: x 37} 7.4 g40 :
" x43] 8.6 ga4] 7.8
305x102x 28] 4,6 a 22
x 33] 6.0 a22
8,54 44]
9,8 -c.48
10,9 ¢:50
9,5 c48
x 46] 10,5 ¢ 80
x 541 11,8 c 50|
' "366x127x 33| 7.6.7a 34]
[ ~x39] 9.8 ad4
356x171x 45] 11,4 ¢ 50

x 51125 ¢ 50
x 57] 13,6 c 50|
x 67] 15,6 ¢ 50
+406x140x 39§11,3 ¢ 50
x 46]12,9 ¢ 50
406x178x 54] 14,4 c¢ 50
x 60] 15,8 c 50|

x 67] 17,3 c 50

x 74] 18,9 c 50|

7 457%152x 52| 15.4:¢ 50|
: x 60} 17,1 ¢ 50|
x67§18,9 ¢ 50

7 x.74] 20,0 ‘¢ 50|
-x82f - - -
457x191x 67] 18,9 ¢ 50
x74} - - -

x82 - - -

x83 - - -

[ e10x229x101] - - -
x113] - - -
x125) - - -
x140] - - -

1. 203x%203x 46| 5,8 g 26

I X 52)76,6 g 26
i x60] 7.5 g28
% 71] 9,39 36
S %86 11.1 g.40)
254x254x 73{12.4 ¢ 50

4,3 h32
4,9 has
5,9 h34
7.1 h34
6} 5,9 h4s
Dl 6.8 hi46
7.6 h42
8,6 ha&Q:
40,5 h 34
12.4 h 34
14,5 h34
8.9 c64
10,3 h 64
11,5 h 58
12,9 h 54

x 89] 14,1 ¢ 50

x107] 16,4 c 50

x132] 19,9 ¢ 50

x167} - - -

305x305x 97] 17.9. ¢ 50

18] e e -

x137} - - -

xX158] = s

Cxt9s] .
XZ40 N - ¥ .v B

- v B ] B I R - B

“a56x368x129] - - -] - - -|17.8 ¢ 50|/ 15,1 c50{ 18,6 ¢ 58| 16,1 ¢ 58| 13,4 c 58

«s3al - - -] - - - - - -|17.6¢50 - - -|188 c58[155 c58

<721 - - - -4 - - - -~ - -+ - --]178¢c58

x02y - - - - - - - --< - - -1 - - -1 - - -

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT Table 58

BEAM DATA SLAB DATA

Internal beam Fire resistance 90 mins e N T IS
Single point load Slab depth 130 mm

Steel strength S 355 Concrete Nw

Shear connectors Hilti Strength 25/30 \ ? .
height 110 mm {cylinder/cube) o

L = maximum spacing of beams

Hilti shear connectors are in pairs (N = number of pairs)

BEAM SPAN 6,0m 7.0m 8,0m

IMPOSED

LOAD kN/m? 3,6 4,5 6,0 7,5 3.5 4,5 6,0 7.5 3,56 4,5 6,0 7.5
DESIGNATION | L Nl L N L NjL N/L N|L N[L N[]L N L N|JL N|L NJ|JL N
uUB /UC m m m m m m m m m m m m

356x171x 45
x 51

457x191x 67
x 74
x 82

610x229x101|
x113

254x254x 73
: x 89

x107
x132

= 83

' 356x368x129
x153

x177

%202

For further information see notes preceding Table 1.
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Deck:

RE-ENTRANT

Table 59

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins RN - REEEEN
Single point load Slab depth 120 mm S .
Steel strength S 275 Concrete LW : Sl Sle e
Shear connectors Hilti Strength 25/30 e AN A
height 110 mm {cylinder/cube) Co oS oo
Hilti shear connectors are in pairs (N = number of pairs) L = maximum spacing of beams
BEAM SPAN 6,0m 7,0m 8,0 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7.5
DESIGNATION | L N| L N[ L N[ L N|L N|L NfL N L N|L N|L N
UB/ UC m m m m m m m m m m m m
203x133x 30] 4,0 g 24]
254x102x 25
x 28] 4,1 a20| 41 a26
254%146x 31| 6.4 232|149 c36| 4.0 c34 Sh
T x37) 6.5 84058 c42) 4,8 c42( 40 c40 460
x43| 7.6 c48| 6.5 cas| 54 c48/ a6 ca8l 54 41
305x102x 28| 4,1 218 4,1 a22| 4,1 a32 ’
x 33| 5.4 a24| 54 232 48 c36| 4,1 c38
305%127x 37| 7.3 a40| 6,4 c42| 53 c42/ 45 c42 4.6 o
: x 42| 8,7 a46| 7,0 c46| 5,3 c46|.50 c46] 55 4.4
. .xa8l 9,1 60| 7.9 c50| 65 c50| 5.5 c48| 6,6 a 4| 4.9
305x165x 40} 7.8 c 44| 6.8 c44| 56 c44f 48 c44{ 59 c44| 51 c46 43
x 46] 8,9 ¢50| 7.6 c50| 6,3 c48| 5.4 ¢c50f 68 c¢52 58 c50 48
x 54] 9,9 ¢c50| B,5 ¢c50{ 7,0 c50[ 6,0 ¢ 50
356x127x 33| 6,6 a32 61 c36 51 ¢36 4,4 c36
[ x39] 8.4 c42/'7.3 c44] 60 c44| 51 c44
356x171x 45| 9,5 c 50| 8,1 c48| 6,8 c50 58 cd8
x 51| 10,4 ¢ 50| 9,0 ¢ 50| 7.4 c48| 6,3 c48
x 57} 11.4 ¢ 50| 9.8 ¢ 50| 8.0 c48 69 c50 c 60
x 67| 12,9 ¢ 50/ 11,1 c 50| 9,1 c48| 7,8 c48 ¢ 64
" 406x140x 39] 9,1 c44| 7.9 c 44| 6,5 c44] 5,5 c42
x 46] 10,6 c 50| 9,1 c 48| 7.6 c50| 6,5 ¢50
406x178x 54| 11,9 ¢ 50{ 10,3 ¢ 50| 8.4 c48| 7,1 c48 c 56
x 60] 12,9 ¢ 50/ 11,1 c 50| 9,1 c48| 7.8 c48 c 64
x 67| 14,1 ¢ 50{ 12,1 ¢ 48/ 10,0 c 48| 8,6 ¢ 50 ¢ 66
x 74| 15,5 ¢ 50{ 13,3 ¢ 50{ 11,0 ¢ 50| 9,4 c50 c 64
457x152x 52} 12,6 ¢ 50/ 10,9 c 50| 9,0 ¢ 50| 7.6 ¢ 50 ¢ 56
x 60] 14,0 ¢ 50} 12,1 ¢ 50 10,0 ¢ 50| 8,5 ¢ 5O T c64.
x67]15,5-¢ 50/ 13,3 ¢ 50| 11,0 ¢ 50 9,4 .c.&0 ¢ 64
 x74]16,4 ¢ 50| 14,1 c 50/ 11,6 ¢ 50| 9,9 c48l c66
: %82 17,8 ¢ 50| 15,3 ¢ 50| 12,6 ¢ 50| 10,8 c 50 c66
457x191x 67] 15,4 ¢ 50 13,3 ¢ 50/ 10,9 c 50| 9,3 ¢ 48 c 66
x 74| 16,8 ¢ 50| 14,56 ¢ 50| 11,9 c 48[ 10,1 c 48 c 66
x 82| 18,3 ¢ 50| 15,6 ¢ 50 12,9 ¢ 48[ 11,0 ¢ 50 ¢ 66
x 89| 19,0 c 50| 16,4 ¢ 50/ 13,5 ¢ 50/ 11,6 ¢ 50 c 64
x98] - - -117,8 ¢50{14,6 c48[12,5 ¢ 50 c 64
533x210x 82] - - -]117,6 ¢ 50| 14,56 c 50| 12,4 ¢SO c66
x92}: - - -|19,6 c 50| 16,1 ¢50}13,8 c 50 c 64
xto1l - .l - - 21170 c50[ 14,5 c50| c 64
x109] - - -1 - - -]18,1 ¢50| 15,6 c50[ &66
soi o xaae) e e e - - - - <121 650 66
610x229x101] - - -| - - -[19.5 c50[16,6 ¢ 50 c 66
x113] - - -| - - -| - - -|17,8 ¢50 c 64
xt2s) - - | - - - - -[19,5 c 50 c 64
xia0f - - | - - -] - - - .- ¢ 66
'203%203x 46| 5,8 g 36| 54 g42| 4,9 ¢50[ 4,1 c48
x 52| 6.6 ga0l 6,1 ga6| 53 c50| 45 ¢80
x 60} 7.5 g44] 6.9 c50| 5.6 c48 49 ¢50
*x711'8,9°¢50{ 7,6 c50 6,4 c50| 54 c48
x 86} 10,1 ¢ 50| 88 c50| 7.3 50|63 c50
254x254x 73#10,3 c50| 8,9 c50| 7.4 c50| 6,3 c48
x 89]11.8 ¢ 50{ 10,1 ¢ 50| 8,4 c50 7.1 c43 h 58
x107] 13,56 c 48/ 11,6 c 48| 9,6 c 48 8,3 c48 h 58
x132| 16,3 ¢ 50{ 14,0 ¢ 50[ 11,6 c 50| 9,9 ¢ 48 h 62
x167] 20,0 ¢ 50{ 17,3 ¢ 50( 14,3 ¢ 48} 12,3 ¢ 50 h 60
- 305x306x 97} 14,6 ¢ 50{ 12,6 ¢ 50| 10,4 ¢ 48| 8,9 'c 48] c64
S %118] 16,8 ¢ 50| 14,4 ¢ 50| 11,9 ¢ 48] 10,1 ¢ 48 c 64
. %137} 19.1 ¢ 50| 16,5 ¢ 50| 13,6 c 50| 11,6 ¢ 50 c66
“ix1s8] - - -|18,8 ¢ 50| 15,5 ¢ 50|.13,3 ¢ 50| ¢ 66
xtog] - - -| - - -|19,1 ¢ 50| 16,4 .¢c 50} c.64
x240] - - S-f - - -] - - -|19.6:¢c 48 64
B e - | R B IR Bt e ¢ 66
356x368x129] - - -|17,4 ¢ 50/ 14,4 c50[12,3 c 50 c 64
x163] - - -| - - -|16,8 c50[14,3 ¢50 c 64
x177] - - -] - - -}19,1 ¢50[16,3 c 48 c 64
x202f - - -| - - - - - -|18,5 ¢c50 c 64
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For further information see notes preceding Table 1.




Deck: RE-ENTRANT Table 60
BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins AR AR DS .
Single point load Slab depth 130 mm 2 -
Steel strength S 355 Concrete NW ORI et
Shear connectors Hilti Strength 25/30 N A \ /"

height 110 mm (cylinder/cube) L RDTPRN R
Hilti shear connectors are in pairs (N = number of pairs) L = maximum spacing of beams
BEAM SPAN 6,0m 7.0m 8,0m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 8,0 7.5 3,5 4,5 6,0 7.5
DESIGNATION | L L NjL N|L N|[L N[L N[L NJL N[ L N[]L N[U N

m m m m m m m m m m m m

369340
5,0 g34|
66932 6
84 g44
11.0d'80]
12,4 d 60
:13,8 d'80f
15,3 d 60|
18,3:d'60)

36130
5,1 ¢32

8.8 d52
10,0:d 52|
11,5 d 52
2 13,5"d 52
15,1 d 52

18,5 d 52

7,0 g 4e|

16,8 452

For further information see
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Deck: RE-ENTRANT

Table 61

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins
Two point loads Slab depth 120 mm
Steel strength S 355 Congcrete LW
Shear connectors Hilti Strength 25/30
heigﬂt 110 mm {cylinder/cube)
Hilti shear connectors are in pairs (N = number of pairs) L = maximum spacing of beams
BEAM SPAN 7,5m 9,0 m 10,6 m
IMPOSED
LOAD kN/m?* 3,5 4,5 6,0 7.5
DESIGNATION | L N[ L N[ L N]J| L
UB/UC m m m m
203x133x 30}
254x102x 25
x 28]
254x146x 31} -
: x371:
: “x:43
305x102x 28
4,1 228 4,0 g28
4,8 232 4,5 g 32 40 g 30
“ixas) 5.5 g 32| 5.1 ‘g 32 4.6 934|741
305x165x 40] 5,0 g 30| 4,6 g30 4,1 g34
x 46] 5.8 g 32 5,3 g 30| 46 g 36| 4,1
6,6 g32| 6,0 g30| 54 g38] 48
4,9.°2.28) 4,9 2 26| 4,9 da2/:41:
6,9 g38 6,3 da2| 5,1 d4a2| 44

x51] 7.9 938 7,1 d42| 59
x57] 89 g40| 7,8 d42 6.4

x 67]10,4 d 42 8,9 d42 7.4
#? :406%140x:39] 5.6 .4 28| 5,6 a 30 5.3

5 x 46] 7.3..24.32| 7,3 a 42 6,0
406x178x 54] 9,4 d42| 8,1 d42] 68
x 60| 10,4 d42| 8,9 d42f 7.4
x 67] 11,5 d 42| 9,9 d 42| 8,1
10,8 d 42| 8,9
8,6 d42 7,1

10,6 d 42| 8,9
11,4 d42| 9,4
ciE 12,4..d 42/ 10,3.
457x191x 67} 12,5 d 42/ 10,8 d 42| 8,9
x 74| 13.8 d 42| 11,8 d 42} 9.8

x 82| 14,9 d 42| 12,9 d 42| 10.6

x 89] 15,5 d 42| 13,4 d 42/ 11,0

x 98| 17,0 d 42| 14,6 d 42/ 12,0
533%210x 82| 16,8 d 42| 14,4 d 42/ 11,9
: it 16,1-d 42/ 13,4

18,1 d 42 15,0
e O T I X
610x229x101] - - -|19,5 d 42/ 16,1
xt13f - - -| - - -|173
x125] - - - - - -|190
x140 - - -| - - -| -

9,6 - d42( 8,0

17,0 d 42{ 14,0°

d42| 5,0 d42| 46 g38
daz| 5,5 da2| 5.1 ga38
d42
d 42
442
d 42
d 42
d 42|
d 42
da42
da2|
d42
d.42
442}
d42
d 42
d 42
d 42
d 42
d.42
d a2
d a2
d a2l
d42
d 42
d a2
d 42

43 g38
4,8 g38| 4,3 g38

11:203x203x 46I
F S x B2
TRl © x80f
x 71} 437932

254x254x 73| 6,0 932 55 g32| 50

x 89} 7.4 ¢32[ 68 g32 6.0

x107] 8.9 g 32| 8,7 g32{ 7.1

x132] 11,1 ¢g 32/ 10,1 g 32| 8,9

x167] 14,1 932) 12,9 g32{ 11,3

| 305x305x 97]11,0:9 32} 10,0 g 40| 8,5
18] 134 g 36/ 12,0 d 42| 9,9
‘x137] 15,6 ¢ 38 13,8.d'42| 11.4

©'X158) 18,0 g 38{ 15,8°d 42/ 13,0
X198

19,8

1.9
13,9
16,3
18,5

% 86] 5.1.g32 4,8 g32/ 43,

16,3

d 42| 11,8 d 42| 13,0 g 40
d42(13,9 d 42 15,0 g 38
d 42| 15,9 d 42{ 17,1 g 38

11,8 g 50| 9,9 d 562
13,5 g 42/ 11,6 d 52
15,4 g 42| 13,1 g 50|

For further information see notes preceding Table 1.
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Deck: RE-ENTRANT

Table 62

BEAM DATA SLAB DATA

Internal beam Fire resistance 90 mins RIS N .

Two point loads Slab depth 130 mm . el .

Steel strength S 355 Concrete NW - RPN STl

Shear connectors Hilti Strength 25/30 L) . o) NN
_height 110 mm {cylinder/cube) 1 \ 2 ST \ / -

Hilti shear connectors are in pairs (N = number of pairs) L = maximum spacing of beams

BEAM SPAN 7,6m 9,0 m 10,5 m

IMPOSED

LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 3,5 4,5 6,0 7.5

DESIGNATION | L. N[ L N[ L N| L N[ L N N[ L N N| L N[L N[L N

UB / UC m m m m m m m m m m m

" 203133x 30f.

4,4/ 93640 g 36

45 g34] 4,1 g34
5.1 g36| 4.8 g34

54 g36 4,9 d42
x51] 6.6 g36| 6,3 40| 5.4 d42
x57] 7.5 g34] 7,0 d42| 59 d42
x67] 8.9 g36| B,1 d42| 63 da2

. M06x140% 39]'4/5" a28|'4,6.a'28| 4,5 'a32

6] 58 234| 55 d 40

7.4 042 6,1 d42

80 da2| 68 d42

8,9 da2 7,5 d42

9,8 d42| 8,1 d42

7.3 a3al 65 d42

8,8..d 42/.7,3 'd 40

9,67 d'42] 8,1 d42

10,3 d 42| B,5..d 42
8211 11,1, 9.42] 9,4°d 42

457x191x 67]11,0 d 42| 9,6 d42] 8,1 da2

x 74| 12,1 d 42/ 10,6 d 42 8,9 d42

x82]13,3 442/ 11,6 d42 9,6 d42

13,8 d42[12,0 d 42| 10,1 d 42

15,0 d 42( 13,1 d 42| 11,0 d 42

82] 14,8 d'42{:12,970 42/ 10,9 d 42

2)16,6 d 42|:14,5 d 42| 12,1.d 42

117,5 d42[15,3 4 42/.12,8d 42

1 18,6:d 42( 16,3 d 42 13,6 d 42

- 22| . Eei118/1-042) 15,3 d 42
610x229x101]| 20,0 d 42 17,5 d 42/ 14,6 ¢ 42
x113}] - - -|18,8 d42/ 15,8 d 42
x125 - - - - . .|17.4 942
x140] - - - - . |19,3 d42

4,4 g 40

4,3 da2
4,6 d40
5.1 d42
5,9 d42
4,4 Sdi42) i
4,8 440} i
5,3 dm

59 d42
6,4 d 40
7.0 d42

6,3./0°40

Yo i4260 o
7.4 d42] ¢
8,0 d42f’
7,0 daz2
7.6 da2
8,4 d42
8,8 d42
9,5 d42
9,4. 942}
10,5 d 42| 1
11,0 d 420

11,8 d 42
13,1:d:42)
12,6 d 42
13,6 d 42
15,0 d 42
16.6 d 42

05x30Bx 97| 7,8 'd42
1 9.1 .d 42

10,5:d 42

12,07:d-42

15,0' d 42

18,1:d 42

356x368x129 10,9 d 42
x153 12,6 d 42

x177] - - -117.9 d42{ 15,0 d 42

x202} - - | - . -[17,0 d42

254x254x 73| 5.1 g 36| 4,8 g 36 4,4 g 36
x 89t 6.3 g36/ 59 g36 54 g36
x107] 7,6 g36| 7.0 g 36| 6.4 g 36
x132] 9,5 ¢ 36| 8,9 36 8,0 g36
x167112,3 g 36/ 11,4 g 36| 10,1 g 36

40 938

4,9 g 36
5,9 936
7.3 g36
9,3 g36
6.8d42 55
7,9.d 40} ¢
9,1 d 42|
10,4 d’4'zl~
13,070 42} 1778
115,8:d:42] 1

18,5 d42]1
9.4 d42
10,9 d 42
13,0 d 42

14,8 d 42

8,8

0 44|

7.8

g 50
10,4 g 44| 9,0 ¢ 50
12,0 g 44/ 10,6 g 50
13,6 944} 12,1 d62

g
54 g50
6,1 gb0
7.0 gb60

For further information see notes preceding Table 1.




Deck:

BEAM DATA

RE-ENTRANT

SLAB DATA

Internal beam
Two point ioads
Steel strength
Shear connectors
heig&t

S 275
Hilti
110 mm

Fire resistance
Slab depth
Concrete

Strength
{cylinder/cube)

90 mins
120 mm

25/30

Hilti shear connectors are in pairs (N =

number of pairs)

Table 63

iy

L

maximum spacing of beams

BEAM SPAN

7.5m

9,0m

10,5 m

IMPOSED

LOAD kN/m?

3,5

4,5

6,0

7.5

3,5

4,5

6.0

7.5

3,5

4,5

6,0

7,5

DESIGNATION
UB / UC

L

N

L

N

m

m

N[ L

N

L

N

in

m

,_
z

£1203%133x% 30
254x102x 25

X 28F
254x146x 31
x 37

x 43

305x102x 28

x 33
305x127x 37
x 42

x 48
305x165x 40|
x 46

x 54
'356x127x 33
x'39
356x171x 45
x 51

x101

4,0
4,8
4,8
5.6
6,5

4.1
6.0
7.0

a24
a’28
a 28|
a36
d 42

4,0
4,8
4.6
5,3
5,6

-a:26
a 34
g 38|
d 42
da2
41
5,6
6,0

a 24
d 42
d 42

x 57

x 67
406x140x 39
x 46
406x178x 54
x 60|

x 67

x 74
457x152x 52
x 60|

x 67

x 74

x.82
457x191x 67
x 74

x 82|

x 89

x 98

" 533x210x 82
x 92

© x109
x122]

7.4
8.5
48
6.0
7.8
8.5
9,4

10,1
7.6

9,1

10,0

10.8

11,6

10.1

1.1

12,0

12,6

13,8

13,5

15.0

15,9

16,9

18,9

610x229x101
x113|

18,1
19,5

x128] - -
x140f - -

6.4
7.3
4,8
6,0
68
7.3
8,0
8.8
7.4
7.9
8,6
9,3
10,0
8.6
9,5
10,4
10,9
1.8
11,8
13,0
13,6
14,5
16,3
15,6
16,8
18,5

d 42
d 42
a 28
238
d 42
d 42|
d 42]
d 42|
d42
d 42
d 42
d 42
d 42
d 42
d 42]
d 42
d 42
d 42
d 42
d:42
d:42]
d 42
d 42
d 42
d 42
d42

g 40
d42
g 40
d 40
d 42

4,0
44
4,0
43
46

4,1
4.6
5.0
5.3
6.0
48
5.1
5.5
6.0
6.6
7.3
5.9
6,5
7,1
7.6
8.3
7,1
7.9
8,5
8,9
9.8
9,5

106

11,3

12,0

134

12,9

13,9

16,3

16,9

a38
d a2
d 42
d 42
d 40|
d 42
d 4z
d 40|
d 42
442
d 42
d'a2|
d 42
da2
d42
d4'42
d a2
d 42
d 42
d 42|
d 42
d.42
d 42
d 42
d42
d.42
d 42
d 42|
d 42
d 42|

4,0 da2

d 42
d 42
d 42
d 40

4,0
4,3
4,5
5.1
4,0
4,4
4.8
5.1
5.6
6.1
5,0
5,5
6,1
6.5
71
6,1
6,8
7.3
7.6
8.3
8.1
9,1
9,6
10.3
1.4
11,0
11,8
13,0
14,4

d42
d42
d 42
d 42
d 40,
d 40
d 40|

442
d:42
d 42
d42
d 42
d 42
d 42

a.42
d42
d42
d 42
d 42
d 42
d 42
d42

4,5

a 34

4,3 g 42

da2f

d'a2]:

dazf.

a 40
a 44

5,1
59

a38
a44
d52
d 50|

5.3
6.0
6.9
7.4
45
5,5
6.3
7
8,0
7.4
8,0
8.8
9,1
9,9
9.8
10,9:
1,8
121
13,5

a.34
a-38
a-40
a 44
d 52|
d 50|
d 52
d 52
d 52
d52
d'62
d.52]
d 52
d.52

a 30}

48
5.4

5,1
5.5
5,9
6.4
45
5,5
6,3
68
7.3
6.4
6.9
7.5
7.9
8,5
84
9,4
9,9

10,5:
1.6

13,0
14,0
15,4
17,0

d 52|
d 52
d 52
d 52

11,1
12,0
131
14,6

g 48
d 52

a b0
d 52|
d 52|
d52
a-30
ad2
a 50
d.62|
d 50]
d52
d 50
d 62
d 52
d 52
d52
d 52
d 52
d.52]
d 52|
d 52
d 52
d 52|
d 62

d 50
d 52

4,0
4,5

d 50
d 50
d 52
d 50
a 50|
d 50
4562
d:50
o 50
d 52
d 52!
d 52
d 52
d 50
d 50
482
@52
d52
@52

4,3
4,5
4.9
5,3
4.5
4,9
5.3
5,5
6,0
5.3
5.8
6,3
6,5
7.0
6,9
7.8
a1
8,6
9,6

4,1
4,5

4,3
4,5
‘4.8
5,1
4,5
4,9
5,3
5.5
6,0
5.9

8,9
7.4
8.1

66 482
"d 50|

d 50
d 50

4.5
5,1

,d:'SZ :
d'52f
d52)
d'50]
d 52|
d 52|
d 50
d 50
d52
a 50|

4,0
45
5,1
4,9
5,8
6.4
6.9
7.5
7.3

88
9,1
10,1

d52
d 50|

a 38
a 42

a:38
240

a:44|

a 38
a 50
a 54
d 60|
d 60
.a:68]
d:60

460

-d.60)
460

44
4.9

(4,0

4.5
-8,1
4,9
5.3
5,6
59
6,4

6,3 §

7.0

1.4

7,9
8.8.

g 52
p 58

a38

-a'40
a:48[.

a 56
d 68|
d 58
d 58
d 58
468

a:60|:

d 60

d-60
d 60}

9,3
9,9
10,9
12,1

d62
d 62
d 52
d 52

7.9
8,5
9,3
10,3

d 52
d 52|
d562
d 52

9.8
10,6
11,56
12,6

d 60
d 60
d 60
d 58

84
9,0
9,9
10,9

d 60
d 60!
d 60!
d 60

4,0 d 56

4,0 a54

d 58
-d'56
d 60
d58
d56
dsa
d 58
d 8¢
d .58
d.60)
d'80)
d.60)
d 58
d 58
d 60}
d 60|

4,3
4,5
4.1
44
4,6
4.9
5,3

: 53

58

i _811. :
6,5
7.3
6,9
7.4
8,1
9,0

d 68
d 56
58
d56
d56
d 60
d 68
d 58
d 58
d60
d 68
d 68

4.0
4,1
4,5
44
a5
5,3
5.5
6.1
5.9
6,4
6,9
7.6

203x203x46|
x 52
x 80
x 7N
. x 86
254x254x 73
x 89
x107
x132
x167
305x305x 97
x118
x137
x158
x198
x240|

| 356x368x129
x153
x177
x202

%283}

4,3
5,1
6.0
7.4
8.9
11,0
13,5
9,6
11,3
12,9
14,8
18,3

13.4
15,9
18,3

4,8
5,5
6,8
7.9
9,6
11,6
8.3
9;8
11
12,8
15,8
19.0

g 32
g 34
d 42
d 42
d 42
d 42|
d 42
d 42
d 42
d 42
d'42|
d 42|

11,5
13,8
15,8
17,9

d 42
d 42
d 42
d 42

15,8

43
4,9
5.6
6,5
7.9
9,6
6.9
8,0
83
10,5
13,1

g.32
d 42]
d 42|
d42
d 42
d 40|
d 42|
d 40|
d 42
d 42
d 42|
d.42]
d'42
d 42
d 42
d 42
d 42

17.4
9,6

11,4
13,0

4,1
4,8
58
6,8
8,3
5.9
6,9
7.9
9,0

d 40
d 40
d 42
d 42
d-42
d:42
d:42
d-42

d 40

B 9,1:

d 42|
d-42]
da

d 42
d 42
d 42
d42

1.1
13.5
14,9
8,1
9.8
11

14,8

12,6

4,3
5,1
6.5
8,3
6,5
7.9

10,5
13,1
158
17.3
9.6
11,4
13,0
14,8

g 38
g 38
g 38
g 38
042
-9 46
948
g 50
452
d:52
d.52
d 52
d 50
d 52|
d52

4,0
48
5,9
7,5
5,9
7.0
8.0,
9.1

A3

13,6
14,9
8.3
8,9
11,3
12,8

g 38
g 38|
g38
938
‘g 48
g-50)
d: 50
d'52]
452
d:52
d'b6Z
d 50|
d52
d 62
d 52

4,3
5,3
6.6
5.0
5.9
6.6
7.6
‘9,4
11,3
12,4
6.9
8.1
9,4

o 38
g 38
g 42
d 50
d52
d 50
d 52
d 52|
d 52
d:52]
d 52
d 50
d 52
10,5 d B0

4,6
5,8
4.3
5,0
5.8
6.5
8,0

'9,6

5,9
7.0
8,0
9,0

g 50
g 50
d'50
452
d52
452
d 52}
462
10,5 d 50
"d 50
d 52|
d 52
d 52

48
ar
4,8
5’4.. 5
6.0
73
8,6
9,9
6.5
7.4
8.4
9.3

44
.44
144
I“
a4
P44
iaq
a4
44
44
i44
P44

45 44
.4'.5
5,3
5,9
7.1
B4
9,8
6.3
7.3
8,1
9,0

9 44
144

144
44
d 60
i 54
i 50
i44

|44 )

P44t

4,3 g 44
4,0
4.6
5,4
6,8
8,0
9,3
5.1
6,1
7.0
79

944
9 44

2 50
ia4
d:60,
d 56
d 58
d 60
d 60

d 60
d.58
d.60
313
d 60
d 56
d 60
d 60
d 60

R
4,6
5.8
6.8
7.9
4,4
5.3
6.0
6,8
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Deck: RE-ENTRANT Table 64

BEAM DATA SLAB DATA
Internal beam Fire resistance 90 mins e S U T T
Two point loads Slab depth 130 mm N
Steel strength S 355 Concrete NwW LSttt
Shear connectors Hilti Strength 25/30 \ /. . K /.
hejght 110 mm {cylinder/cube) RN PPN SN
Hilti shear connectors are in pairs (N = number of pairs) L = maximum spacing of beams
BEAM SPAN 7.5m 9,0m 10,5 m
IMPOSED
LOAD kN/m? 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7,5 3,5 4,5 6,0 7.5
DESIGNATON [ L Njf L N|L N|[L N[L N|L N[L N|L N[L N[L N T NTL N
m m m m m m m m m m m m
180
200
220
240
270
300 |40 932,39 3235 g32| 3,3 g32 :
330 |56 936 53 g36) 48 936 4,3 940 3,3 g36 3,0 g36
360§ 7.5 938 7.0 940:8,0 d42| 5,1 d4a2} 4.4:g42 4.1 948238942/ 34 g42" R LE ERRTH o4 L

400 |99 d42| 86 d42) 7.3 d42| 63 d42| 6,1 944 56 g44] 51 946 46 d52 3,9 948 3.6 g48| 3.3 g48
450 112,4.d42110,8 d 42| 9,1 d 42/ 7.9 d 42/ 8,5 444/ 7.8 dB0[.6,5 450/ 56 B0 66 46051 §solas 580 -
500 115,5 042/ 13,6 d42(11,4 d42| 9,8 d42/ 11,1 d52/ 9,8 d562 8,1 d50 7,0 d50| 7,4 a60 7,1 g50| 6,1 d 58
©850. 19,1 d'42116,8:¢ 42| 14,0 d.42) 12,1 d 42 13,6 d 52/11,9 9,50/ 10,0 452} 86 d52 96 5o 69 dsdl v5 deo|
600 - - -| - - -[17.4 d42|14,9 d42| 16,9 d52[14,8 d52{12,4 452/ 10,6 d52| 12,6 d 60| 11,0 d 60| 9.3 d 60

IPE. 100

3,8 .0 36)
4,8 g36
6,0 g 38} 4
7,0 d42
7,8 d40} 6,
8,6 d40
10,4;'d 40},
12,9 d 42
15,5 d'42)
18,0 d 42

3,0.°9:36} i
4,0 g36
51936}
6,4 g34
7.9: d42
8.9 d42
9,8 d 40
10,8 d 40|
12,9:d 42}
15,6 d 42
:118,6.d 42

For further information see notes preceding Table 1.
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The

Steel Construction ==

Institute

Silwood Park Ascot Berks SLS 70N
Telephone:(0344) 23345
Fax:(0344) 22944

CALCULATION SHEET

Job No Rev.

PUB 8219 sheet I of 18 A
Job Title

Design Example
Subject

Design of Composite Beam to EC4
Client Made by

Date
DMO July 1993

Checked by

Date
JWR July 1993

DESIGN EXAMPLE OF A 10 m SPAN COMPOSITE
BEAM TO EUROCODE 4

Consider an internal composite beam A-A between columns and subject

to uniform loading.

A A
| Composite beam |
=~ H \
]Deck span 3,0 m
~d°~ \
4
3,0 m
| v
ik ik
10,0 m
PLAN
| ]
. 00 m R
= 1
TYPICAL CROSS-SECTION
180 120
A142 mesh
y 3 -
L] b' L] L2 L L N
I I -
I )
150

300

Cross-Secti

300 300

on through Generlc

Profile and No

rmal Weight Concrete
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Job No.

The PUB 8219

Sheet 2 of 18 A

Rev.

Job Title

Steel Construction Design Example

Institute

umuﬁ::

™
m

Subject
Silwood Park Ascot Berks SL5 7QN

Design of Composite Beam to EC4

Client Made by

Telephone:(0344) 23345

Fax:(0344) 22944 DMO

Date

July 1993

Checked by

CALCULATION SHEET JWR

Date

July 1993

Note: Slab designed for 1% hours fire resistance

. Imposed load 5 kN/m? or (4 + 1 ) kN/m?

Design Data
Floor Dimensions
Span L = 10,0 m

Beam spacing b = 3,0m

Slab depth 130 mm

- h , =
Depth above profile h, = 80 mm
Deck profile height hp = 50 mm
Unpropped construction throughout.

Shear Connectors: 19 mm diameter stud (100 mm overall height)

95 mm length after welding (h)
Materials

Steel: Grade S 355

Nominal value of yield strength jg, = 355 N/mm? up to
and including 40 mm thick steel.

Partial safety factor v, = 1,05

Design strength f; = -fl =35 . 338 N/mm?

Yo 1,05
Concrete: Normal weight concrete strength class C25/30

Density = 2400 kg/m® (23,55 kN/m°)

EC4 unless
stated
otherwise

Cl. 3.3.2

Table 3.3

UK NAD

Cl. 3.1.2
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The

Steel Construction

Institute

Job N

* pUB 8219

b

Rev.

Sheet 3of 18 A

Job Title

|
I

Design Example

Iy

Subject

Silwood Park Ascot Berks SL5 7QN
Telephone:(0344) 23345
Fax:(0344) 22944

CALCULATION SHEET

Design of Composite Beam to EC4

Client Made by
DMO

Date
July 1993

Checked by
JWR

Date
July 1993

Loading

Concrete Slab

Weight =

Construction Stage

Concrete slab =
Steel deck (allow) =
Reinforcement (allow) =

Steel beam (allow) =

Construction load =

Composite Stage

Concrete slab =
Steel deck =
Reinforcement (allow) =

Steel beam (allow) =

Ceiling and Services =

[130 x 105 - 05‘; (120 + 30)] 23,55/10%

b

= 105 x 23,55/10° = 2,47 kN/m?

kN/m’
2,47

0,15

0,04

0,20
WkN/mz

0,50 kN/m?

kN/m?
2,47

0,15

0,04

0,20

2,86 kN/m?

0,50 kN/m?

0,5 kN/m?
in UK NAD

118




Job No.

Rev.

The PUB 8219 Sheet 4 of 18 A
Steel Construction Job Title .
Insti Design Example
nstitute Subet
Silwood Park Ascot Berks SL5 7QN - DeSlgn Of Comp osite Beam to DE ad
Telephone:(0344) 23345 Client Made by DMO e July 1993
Fax:(0344) 22944 Al
Checked by Date
CALCULATION SHEET JWR July 1993
Imposed kN/m’?
Occupancy = 4,0
Partitions = 1,0
5,0 kN/m?

The designer is obliged to use BS 6399: Part 1 in the absence of an BS 6399:
equivalent Eurocode. According to BS 6399 imposed loads may be Part 1
reduced with respect to the beam supported area. For the purposes of
this design example this reduction will be omitted.
Initial Selection of Beam Size
From Design Table 8 a suitable section Jor an imposed load for Page 55 of
5,0 kN/m® would be a 406 x 178 x 60 UB  Grade S 355 Text
Section Properties and Dimensions Section

Properties
h = 406,4 mm d = 360,4 mm see Ref. 28
b = 177,8 mm A, = 761cm?
t, = 7,8mm I, = 21540 cm*
ty = 12,8mm Wee = 1195cm’
c = 177,8/2 = 88,9 mm

Nominal value of yield strength fy = 355 N/mm? tr < 40 mm)

e = v (235/j3,) =

0,81
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Job No. Rev.
The === PUB 8219 Sheet 5 of 18 A
3 ==  [JobTitle
it;:iltl(litgnstructlon = Design Example

Subject
Silwood Park Ascot Berks SL5 7QN

Design of Composite Beam to EC4

Telephone:(0344) 23345 Client Made by

Fax:(0344) 22944 DMO

Date
July 1993

Checked by
CALCULATION SHEET JWR

Date
July 1993

Section Classification

cty = 6,94 < 10 ¢ = 8,1

an, = 46,2 < 72 ¢ = 58,3

. The cross-section is in Class 1 and a plastic hinge can be developed.
Since the beam is simply supported and uniformly loaded, only the
mid-span hinge will form and thus plastic analysis can be used for a

Class 2 cross-section as well.

Construction Stage Design

Ultimate Limit State Loading

Dead load factor G = 1,35

T~

Imposed load factor g = 3
Slab + beam 2,86 x 1,35

= 3,86 kN/m?
Construction = 0,50 X 1,5

0,75 kN/m?

4,61 kN/m?

Total Design Load = F =4,61 x 10 x3 = 1383 kN

1383 x 10 _
Mg, = 222 %0 =172,9kNm

8

Design Moment

Assume the beam in the construction stage is laterally restrained by the
decking since the decking spans perpendicular to the beam and is
directly attached to it.

Table 4,1

Table 4.2

Table 2,2

Sheet 3

Section 4.1 of
Text

120



Job No. Rev.
The == = PUB 8219 Sheet 6 of 18 A
. == [Job Title
?tee.l Construction = Design Example
nstitute = Suheet
Silwood Park Ascot Berks SL5 7QN - DeSign 0f Comp osite Beam to EC4
Telephone:(0344) 23345 Client Made by DMO Date Jul 1993
Fax:(0344) 22944 'y
Checked by Date
CALCULATION SHEET JWR July 1993
.. Moment Resistance of steel beam = M, 0. ra Where: EC3 Part 1
Cl. 5.4.5.2
1195 x 338 Sheet 2
Mpe.ra =W XxXfy = —1—0,-—
= 403,9 kNm > 172,9 kNm - OK
Beam is satisfactory for positive moment resistance in the
construction stage.
Composite Stage Design
Ultimate Limit State Loading
Slab + beam = 2,86 X 1,35 = 3,86 kN/m? Sheets 3 & 4
Ceiling and services = 0,50 x 1,35 = 0,68 kN/m?
Imposed load = 50x15 = 7,50 kN/m?
12,04 kN/m?
Total Design Load = F = 12,04 x 10 x 3 = 361,2 kN
Design Moment = Mg, = i@’z_‘gx_!_q =451,5 kNm
Effective Width of Compression Flange, beff Cl. 4.2.2.1
2x¢, )
beﬂr = 3 (For a simply supported beam, ¢, = span)
- 2 x 10
8
= 2,5m < 3 m (beam centres)
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Rev.

The y s 7 4 " PUB 8219 Sheet 7 of 18 A
i == [JobTite
?;:teiluﬁznstructlon == Design Example

Subject

Design of Composite Beam to EC4

Silwood Park Ascot Berks SL5 7QN

Client Made by

Telephone:(0344) 23345 ate
F:x:(o;’::) 22944 DMO July 1993
Checked by Date
CALCULATION SHEET JWR July 1993
Compressive Resistance of Slab, R, Cl. 4.4.1.2
0,85
RC = f;k X beff X h P
Ye
where v, = partial safety factor for concrete = 1,5 UK NAD
Jex = characteristic strength of concrete or cylinder Cl. 3.1.2 and
strength = 25 N/mm? and Table 3.1
Seu = cube strength of concrete = 30 N/mm?
0,85 f,
* = 045f,
Ye
. R, = 0,45 foy X by X b
= 0,45 x 30 x 2500 x 80/10° kN = 2700 kN
Tensile Resistance of Steel Section, R, Cl. 4.4.1.2
R, = Jq X Ay
= 338 x 76,1 x 10°/10° kN = 2572 kN
Moment Resistance with Full Shear Connection
Since R; < R,, the plastic neutral axis (pna) lies in the concrete flange, Section 4.3.1
therefore the moment resistance of the composite beam is: of Text
_ h R,
Mpt.Rd = R [3 +hc +hp _E x —2‘
- 2572 1 406,4 | 139 - 2572 80
10° 2 2700 2
= 759 kNm > Mg, = 451,5 kNm .. OK Sheet 6
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Job No. Rev.
The yr J 7z 4 PUB 8219 Sheet 8 of 18 A
Steel Construction ——=—  [Job Title
. _—— Design Example
Institute = ST . .
Silwood Park Ascot Berks SLS 7QN Sierm DeSIgn Of ﬁ:::l€ 3”‘8 Beam to 554
Telephone:(0344) 23345
Fax:(0344) 22944 DMO July 1993
Checked by Date
CALCULATION SHEET JWR July 1993
Shear Connector Resistance Cl. 6.3.2.1

The design shear resistance of a shear connector is:

Py = 029axd [(,E )N,
or
Peg = 08f, (xd /)y,

whichever is smaller

Ford = 19 mm, h = 95 mm, f, = 450 N/mmz, v, = 1,25,

fox = 25 N/mm? and E,,, = 30,5 kN/mm?; For definition
of symbols see
Cl. 6.3.2.1
hd = 95/19 > 4 Soa=10
" Py = 0,29 x 1,0 x 19 (/25 x 30,5/10°)/1,25
=  73kN
or Py, = 0,8 x 450 (x x 19/4)/1,25 = 81,7 kN > 73 kN
Influence of Deck Shape Cl. 6.3.3.2

Deck crosses the beam (i.e. transverse)

One stud per trough, i.e. N, = 1

k, = 27w, m,)1mm,) -1 < 1,0
/N
where k, = reduction factor
150

= 0,7 x — [(95/50) -1
5 [95/50) - 1]

= 1,89 > 1,0 .. No reduction i.e. Pg; = 73 kN
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Rev.

r

0,7
%7 asoss50) [95/50) - 17
2

= L'_ié > 0,8 o kt = 0,8
Py, =08x73 =584kN

Shear Connector Layout

350

i

15 at 300 = 4500

The yr 7z /7 4 PUB 8219 Sheet 9of 18 A
Steel Construction =  [JobTde

Silwood Park Ascot Berks SL5 7QN - De“gn Df Comp osite Beam to EC4
Telephone:(0344) 23345 Client Made by DMO Date July 1993
Fax:(0344) 22944 Y

Checked by Date

CALCULATION SHEET JWR July 1993
Two studs per trough, i.e. N, = 2

When N, = 2,
k = 27 @ /m)fmm)-11<08  forN, =2

t 0o’'"p p =% r

16 studs or 32 studs

T T T T T T T TTTTTTTT

| [
1
T

5000

& Column

connectors

Longitudinal Shear Force Transfer, R

k|

R, (I stud) = 16 X Py, = 16 X 73 kN

Therefore 16 troughs are available for the positioning of the shear stud

Rq(2studs)=16x2xPRd=16><2x58,4kN

|
5]
]
¢

Beam

= 1168 kN

= 1868,8 kN
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Silwood Park Ascot Berks SLS 7QN - Deszgn Of Comp osite Beam to EC4
Telephone:(0344) 23345 Client Mede by A0 Date July 1993
Fax:(0344) 22944 y
Checked by Date

CALCULATION SHEET JWR July 1993
Degree of Shear Connection, N/Ny (one stud per trough)
Minimum degree of shear connection = 0,4 for N, = 1 Cl 6.1.2(4)
N Rq 1168 Section 4.6.4
— =21 = = 0,454 (1 stud/trough) > 0,4 of Text
N ¢ R 2572

Moment Resistance with Partial Shear Connection

Moment resistance of the composite beam is obtained using the linear
interaction method as follows:

N
Mgy = Myera t+ Wf- Mye.ra ~ Mype.ra)
where: M,pe.Ra = W, X fq = 403,9 kNm
N = Degree of shear connection
Ny
My ra = Moment resistance based on full

shear connection = 759 kNm

Using 1 stud per trough

My, = 403,9 + 0,454 (759 - 403,9)

. OK

= 5651 kNm > Mg, = 451,5 kNm

Cl. 6.2.1.2(2)

Section 4.6.2
of Text

Sheet 6

Sheet 7

Sheet 6
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Steel Construction ——  [JobTile

Institute =" Subject DeSI.gn Example ]

Silwood Park Ascot Berks SLS 7QN e Deﬂgn Of ﬁ:ﬁl{fﬂte Beam to DEa 54
Telephone:(0344) 23345

Fax:(0344) 22944 DMO July 1993

Checked by Date

CALCULATION SHEET JWR July 1993
For this Design Example, 2 studs per trough are also considered as
 follows:

Using 2 studs per trough

Minimum degree of shear connection = 0,25 + 0,03 x 10 = 0,55 Cl. 6.1.2(2)
Rq = 1868,8 kN Sheet 9
R

] _ 1868,8 _ 0,727

R, 2572

Mg, = 403,9 + 0,727 (759 - 403,9)

= 662.1 kNm
Summary
Studs per | Moment Resistance | Design Factored
Trough based on Moment
Linear Interaction
(kNm) (kNm)
1 565,1
451,5
2 662,1
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Silwood Park Ascot Berks SLS 70N - DeSign o'f Comp osite Beam to EC4
Telephone:(0344) 23345 Client Made by DMO Date July 1993
Fax:(0344) 22944 24
Checked by Date
CALCULATION SHEET JWR July 1993
Vertical Shear
Beam + slab = 2,86 x 1,35 x 10 x 3/2 = 57,9kN Sheets 3 & 4
Ceiling and services = 0,5 x 1,35 x 10 x 3/2 = 10,1 kN
Imposed load = 5,0 x 1,5 x 10 x 3/2 = 112,5 kN
Total shear force, Vg, = 180.5 kN
Shear Resistance, V,, py Cl. 4.4.2.2
Ja
Voe.rd = A, —
/3
where A, = k t, (as a simplification)
_ 406,4 x 7,8 x 338
V3 x 10°
= 618,6 kN
0,5 Voo pa = 309.3 kN > Vg, = 180,5 kN .. OK for all cases Cl. 4.4.3
NB.
With a uniformly distributed load, shear force does not influence the
moment resistance of the section in this example.
Serviceability Limit States
Elastic Stresses
No stress checks are required for normal conditions and consequently Sections 5.1
no limits are given in EC4. and 5.3 of
Text
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Steel Construction é——_i__:—'%:- Job Title

Institute § Subject

Design of Composite Beam to EC4

Silwood Park Ascot Berks SLS
ilwood Park Ascot Berks 7QN Chont Made by

Date
July 1993

Non-Composite Stage Deflection, &

UDL = 2,86 kN/m? (Self weight of slab and beamn)
Design load, F = 2,86 x 10 x 3 = 85,8 kN
5 = S5FL3 _ 5 x 858 x (10 x 16°)
384 E, I,y 384 x 210 x 21540 x 10°
= 24,7 mm

Composite Stage Deflection, é,
UDL = 5,0 kN/m? (Imposed)

Design load, F = 5,0 x 10 x 3 = 150 kN

Second moment of area of the composite section based on elastic
properties (uncracked inertia), I, , is obtained as follows:

Ay (b + 2k, +h) by X h}

1 = + 1
¢ 4 (1 + nr) 12 n o
A
roo= a 761 X 10 _ g3
by % h, 2500 < 80
n = Modular ratio = 10 for normal wt. concrete

This modular ratio is used for floor loadings with modest permanent
loads.

Telephone:(0344) 23345
Fax:(0344) 22944 DMO

Checked by Date
CALCULATION SHEET JWR July 1993
Deflections

Sheet 3

Section 5.2.1
of Text

Section 5.2.2
of Text
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Silwood Park Ascot Bc;ks SL5 7QN Chiont Deﬂg” Of ﬁgzﬁf e Beam 10 DE&S4
Telephone:(0344) 2334
Fax:l()03::) 22944 DbMO "uly 1993
Checked by Date
CALCULATION SHEET JWR July 1993
s, =
2
76,1 X 10°(406,4 +2 X 50 +80)° | 2500 X 80° 5 00 104
4(1 +10x%0,038) 12x10
= 7,0 x 10° mm*
Deflection with Full Shear Connection
5 _ SFL? _ 5 x 150 x (10 x 10°)°
¢ 384 E, I, 384 x 210 x 7,0 x 10°
= 13,3 mm
As partial shear connection exists, take the effect of slip into account
as follows:
5 Cl. 5.2.2(6)
S =g1+e3|1-N|[[% _,
0, N 0, Section 5.2.3
of Text
5, = B3x7x10° _ o,
21540 x 10¢
L8 = 133 [1+030 -0459|52 _;
13,3
= 13,3 x 1,37
= 182mmie | L | < [L - OK  |BC3 Table 4.1
549 350 :
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Design of Composite Beam to EC4

Silwood Park Ascot Berks SLS 7QN

Normally, in British practice, the limit on the maximum total deflection

for a composite beamn is %0_ (= 50 mm) > 44,7 mm. .. OK

Also, pre-cambering would not be considered for a construction stage
deflection of 24,7 mm over a span of 10,0 m

Transverse Reinforcement

Use A142 mesh reinforcement in the slab.
Check resistance of concrete flange to splitting.

Shear resistance per shear surface, vg,

vy = 25A,n7est 2% <024, LY
(neglecting contributi‘on of decking) T
A, = 142 mm’ /m n = 1 for normal weight concrete
A, = 105 x 10’ mm* /m  f, = 25 N/mm®
fi = 460 N/mm’
TRa = 0,25 X fepgos/ve = 0,25 X 1,8/1,5 = 0,3
Ye = L5 Vs =115

[From Table 1 of Text]

Client Made by Date
Telephone:(0344) 23345
Fax:(0344) 22944 DMO July 1993
Checked by Date
CALCULATION SHEET JWR July 1993
Total deflection
Construction Stage = 24,7 mm
Imposed load = 18,2 mm
Ceiling and services = .0’5_;(_01_8_’3 = 1,8 mm
’ 44,7 mm

Section 5.1
of Text

Cl. 6.6.2

Cl. 6.6.2(2)

Table 3.1, see
also Table 5
of Text

see also
UK NAD
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Silwood Park Ascot Berks SL5 7QN Thoni Deszgn 0f ﬁ:::lgfme Beam to DEa' 54
Telephone:(0344) 23345

Fax:}()0344) 22944 DMO July 1993

Checked by Date
CALCULATION SHEET JWR July 1993
Lvgy = 2,5x105x10° x 1,0% 0,3 +142% 460 143
L15
= 135,6 kN/m
024, M =02 x 105 x 10 x 10 %X 25
Ve 15 x 10°
= 350 kN/m > 135,6 kN/m

Shear force per unit length, v

Using 1 shear connector per trough,

v = % = 121,7 kN/m < 135,6 kN/m - OK

<. AI42 mesh is satisfactory

For illustration purposes, in a situation where Vgqa < Vv, a component
arising from the tensile strength of the deck Vpq is added to vy, Cl. 6.6.3

determined above. The value of vy, is obtained as follows:
For profiled sheets continuous across the top flange of the steel beam,

Ap Sy

Yap

and for profiled sheets discontinuous across the top flange of the steel
beam,

vpd

NI’
[T] (4dtpy)

N, = number of studs in agroup = 1 or 2

Cl. 6.6.3(1)

Section 4.8
of Text
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. Client Made by Date
B oty aodn 8 DMO July 1993
Checked by Date
CALCULATION SHEET JWR July 1993
where p,; = .fy—p
Yap

In this example, fyp = 280 N/mm’, t, = 0,9 mm

A, = 1200 mm® /m, d = 19 mm and ~,, = 1,05 UK NAD

T - 280 _ 566 7 Nimm?
Yap 1,05

For continuous profiled decking

1,05 x 10°

For discontinuous profiled decking

4 x 19 X 0,9 X 266,7 _ <p 8 kN/m
0,3 x 10°

vpd =

It may be shown that the design is adequate if the decking is
discontinuous and the studs are in pairs.

Vibration: Simplified Approach Section 5.4
of Text
see also

Loading Ref 24

Slab + beam = 2,86 kN/m?

Ceiling and services = 0,50 kN/m?

10% Imposed load = 0,50 kN/m’

3,86 kN/m’

Total weight of floor, F = 3,86 x 10 X 3

= 115.8 kN
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Increase the inertia, 1, by 10%

stiffness of the composite beam, I,

Iy =7%x10x 1,1 = 7,7 x 10® mm?*

Instantaneous deflection caused by re-application of the self weight of

the floor and the beam to the composite beam, 5, =

c s = S X 1158 x (10 x 10°°

= 9.3 mm

Natural frequency =

384 x 210 x 7,7 x 108

18 18

The composite beam is satisfactory against vibration.

Conclusion

The design is strongly influenced by
total deflections, rather than moment resistance or other serviceability

criteria.

to allow for the increased dynamic

SFL3
384 E, I,
=59Hz > 4H, . OK

the requirements for limitation of
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APPENDIX B: Sources of information

British Steel plc

British Steel Sections, Plates and Commercial Steels

Structural Sections
PO Box 24

Steel House

Redcar

Cleveland TS10 SQL

British Steel Strip Products
Commercial Office

PO Box 10

Newport

Gwent NP9 0XN

Deck Manufacturers

Precision Metal Forming Ltd
Swindon Road

Cheltenham

Gloucestershire GL51 9LS

Quikspan Construction Ltd
St. Clement's House

St. Clement's Road
Parkstone

Poole

Dorset BH15 3PG

Richard Lees Ltd
Weston Underwood
Ashbourne
Derbyshire DE6 4PH

Structural Metal Decks Ltd
Mallard House
Christchurch Road
Ringwood

Hampshire BH24 3AA

Ward Building Components
Sherburn

Malton

North Yorkshire YO17 8PQ

134

Telephone 0642 474111

Telephone 0633 290022

Telephone 0242 527511

Telephone 0202 746666

Telephone 0335 60601

Telephone 0425 471088

Telephone 0944 710591



Shear connector manufacturers

TRW - Nelson Stud Welding Ltd
Buckingham Road

Aylesbury

Buckinghamshire HP19 3QA

C.S.W. Coldformed Ltd.
Lathkill Street

Market Harborough
Leicestershire LE16 9EZ

Hilti (GB) Ltd
1 Trafford Wharf Road
Manchester M17 1BY

Telephone 0296 26171

Telephone 0858 410600

Telephone 061 872 5010
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SCI PUBLICATIONS ON EUROCODES

P114 Steelwork design guide to Eurocode 3: Part 1.1 - Introducing Eurocode 3
A comparison of EC3: Part 1.1 with BS 5950: Part 1

P115 Introduction to Concise Eurocode 3 (C-EC3) - with worked examples

P116 C-EC3 - Concise Eurocode 3 for the design of steel buildings in the United
Kingdom

P117 Design procedures to C-EC3

P122 Worked examples for the design of steel structures
(BRE/SCI/Ove Arup)

For further information please contact:

The Publications Department, The Steel Construction Institute, Silwood Park
Ascot, Berkshire, SL5 7QN
Telephone (direct): 0344 872775

EUROPEAN STEEL DESIGN SOFTWARE (ESDS)

The SCI, CTICM (France) and QSE Ltd. have finalised a suite of
computer software which will be known as the European Steel Design

Software (ESDS).

This software will be modular and interlinked, with emphasis on a
common user-friendly graphical interface. The software will run on
standard IBM compatible microcomputers with links to drafting

packages.

The software will cover first-order elastic analysis, second-order plastic
analysis, simple and moment connection design, and detailed structural
design checks to both BS 5950: Part 1 and EC3.

For further information please contact:

The Computing Department, The Steel Construction Institute,
Silwood Park, Ascot, Berkshire, SL5 7QN.
Telephone: 0344 23345 Fax: 0344 22944




SCI-P-121 COMPOSITE BEAM DESIGN TO EUROCODE 4

Erratum

Page 39 Section 7.4.2, third line:

The required spacing of secondary beams (L > 9 m), ........
The word “secondary” must be replaced with “primary”

Page 45 Notes on Tables, under *Symbols’fourth line:

L Maximum spacing (m) of secondary beams
The word “secondary” must be replaced with “primary”

Note: L is defined correctly in Tables 29 to 64



SCI-P-121 : Composite Beam Design to Eurocode 4




