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Structure of this slide deck

— (General overview of the evolution of EN 1993

- Specific overview of the evolution of EN 1993 parts:

PHASE 1

= EN 1993-1-1: Eurocode 3 — Design of steel structures —
Part 1-1: General rules and rules for buildings

EN 1993-1-8: Eurocode 3 — Design of steel structures —
Part 1-8: Design of joints

2019-10-01



Structure of this slide deck

— (General overview of the evolution of EN 1993

- Specific overview of the evolution of EN 1993 parts:

PHASE 2

Part 1-3: General rules — Supplementary rules for cold-formed members
and sheeting

Part 1-5: Plated structural elements

Part 1-6: Strength and Stability of Shell Structures

Part 1-7: Plate assemblies with elements under transverse loads
Part 1-2: General — Structural fire design

Issue 1
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Agenda — Evolution of EN 1993

- Key changes to EN 1993
- New content included in the scope of EN 1993
- How ease of use has been enhanced

The following slides provide a general overview of the evolution of EN 1993.
Complementary slides provide greater details for individual Eurocode Parts.




Key changes to EN 1993

- Improve structure of Eurocode 3 parts

Table 3. Structure of future Eurocode 3 on steel structures and responsible SC3 Working Groups

Part of Eurocode 3 Type  Topic Working Group
Crane Steel EN 1993-1-1 General mles and rules for buildings WGl
SR Bridges EN 1993-1-2 Structural fire design WG2
T EN 1993-1-3 Supplementary rules for cold-formed members WG3
EN 1993-1-4 Stainless steels WG4
EN 1993-1-5 Plated structural elements WGH
L ERRORERES EN 1993-1-6 Strength and stability of shell structures WG6
EN 1993-1-7 Plate assemblies with elements under transverse loads WG7
General rules and EN 1993—1—8 DCSigﬂ Of jOil’ltS W'GS
rules forbuldings ” EN 1993-1-9 Fatigue WG9

Stainless

steels & Towers, EN 1993-1-10

Piing - (7 T7e ) Vs EN 1993-1-11

oints EN 1993-1-12

Material toughness and through-thickness properties WG10

Design of structures with tension components WGl11
Additional rules for steel grades up to 5960 WG12

EN 1993-1-13 Steel beams with large web openings WG20
EN 1993-1-14 Design assisted by finite element analysis WG22+
EN 1993-2 Steel bridges WG13
S“O;i pT:“r:resSand EN 19933
EN 1993-4-1
General parts (12 parts) EN 1993-4-2
EN1993-5
Application parts EN 1993-6
- ,Master* for use of General parts and other Eurocodes EN 19937

* before AHG FE

General parts

Towers, masts and chimneys WG14
Silos WG15
Tanks WG16
Piling WG18
Crane supporting structures WG19
Design of sandwich panels WG21

Application parts

Existing New




Key changes to EN 1993 E

- Improve structure of Eurocode 3 parts

» Enhanced Ease of Use
Avoiding or removing rules of little practical use in design

» Withdrawal of part EN 1993-4-3: Eurocode 3 - Design of steel structures -
Part 4-3: Pipelines

» Merge of EN 1993-3-1 and EN 1993-3-2: Eurocode 3 - Design of steel structures-
Part 3: Towers, masts and chimneys

> Integrate EN 1993-1-12: Additional rules for the extension of EN 1993 up to steel
grades S700

Design Rules of existing Part 1-12 integrated in Part 1-1, 1-5, 1-8, 1-9
and 1-10
and define new EN 1993-1-12: Additional rules for steel grades up to S960

Issue 1




New content included in scope of EN 1993

- Integrate new findings from research and technical
developments

»Inclusion of latest development: Extension to new materials,
new products, new methods and new market requirements

> New part EN 1993-1-14: Eurocode 3 - Design of steel structures - Part 1-14:
Design assisted by finite element analysis
In order to harmonize the different approaches in the different parts of
EN1993 and define common basic rules and definitions

» New part EN 1993-1-13: Steel beams with web openings
together with SC4: Composite beams with large web openings

» New part EN 1993-7: Eurocode 3 - Design of steel structures —
Part 7: Sandwich Panels (not within Mandate)

Issue 1



Overview of the Evolution of
EN1993-1-1:

Eurocode 3 — Design of steel structures —
Part 1-1. General rules and
rules for buildings
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Agenda — Evolution of Part 1-1

- Key changes to EN 1993-1-1
- New content included in the scope of EN 1993-1-1

- How ease of use has been enhanced




Key changes to EN 1993-1-1

» Enhanced Ease of Use
Improving and reducing number of methods for stability verification

Simplification of the stability rules

Unification of the rules between general and application
parts

Reduction of the rules in particular for lateral torsional
buckling (LTB)

- Method for beam-column design: only Method 2, Annex B integrated in the
main text, Method 1, Annex A transferred to a Technical Specification:
CEN/TS 1993-1-101

- Reducing number of possible options of verifications from 7 to 3

Issue 1




Key changes to EN 1993-1-1 - Restructured E

= Reduction of number of (informative) Annexes

- Annex AB.1: structural analysis taking into account material non-linearities ->
moved to the main text.

Annex AB.2 on load arrangements for continuous floor beams -> removed

These two actions make Annex AB superfluous.

Annex BB.1 on elastic flexural buckling in lattice structures has been moved to
Technical Report CEN/TR 1993-1-103.

Annex BB.2 on restraint stiffness has been made normative.

Annex BB.3 on the stable length method for lateral torsional buckling (mainly used
in UK) is of limited use in all countries using the Eurocode and has therefore been
omitted.




New content included in scope of EN 1993-1-1 E

Design of semi-compact sections

Schematic representation of
the cross-sectional resistance
of I-sections in bending
as a function of the local,
geometric plate slenderness
- c/t;
c g/t discontinuity at the border

1

flange outstand internal compression part

& between classes 2 and 3

b w—w Ty
1+| -l.r | . .
o \
el oy
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“elastic® “slendal
o 0
“sami-compast” "pffective
increase in o/t _ elastic”
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New content included in scope of EN 1993-1-1

- New informative Annex E: Basis for the calibration of

partial factors
» Annex E not for direct use in design rules

» For the choice of v, = 1.0 there are the following conditions:

=

» For the steel the statistical values of Table E.1 and E.2 have to be guaranteed

» The material values of product standards have to be used instead of Table 5.1

Table E.1 — Assumed variability of material properties

Coefficient
Mean value
Steel grade of
variation

Resistance
Effect of Actions R

Parameter

Upper
reference value
Koo,

reference value

Lower

Xo,125

(Safety) Margin 5235, 5275 125 Remin® 5,5%

1,14 Remin®

1,06 Reppmin®

g=R-E
: $355, 5420

1,11 Reppmin®

1,03 Renmin®

Hg = p “Ogf Yield strength, f;

5460

1,07 Repmia®

1,00 Repmin®

Above 5460

1,04 Repmin®

1,00 Repymin®

$235,5275

—————
4 \
\ / | \ L

1,11 Runmin®*

1,03 Rinmin®

Ultimate tensile

Ll L
RE =RE
g strength, f, S355, 5420

P=PR<E)=P(M<0) Mg

1,08 R min®

1,02 Rinmin®

S$460 and

above 3.5%

1,04 Rinmin®

1,00 Rinmin®

Modulus of
elasticity, £

All steel
grades

210000

N/mm? 3.0%

200000 N/mm?

192000 N/mm?

the applicable product standard, e.g. of the EN 10025 series.

2 Retmin and Rmmin are the minimum yield strength Ren and the lower bound of the ultimate tensile strength Am, according to




How ease of use has been enhanced

- Flowchart added on methods of structural analysis

Flow chart Method & Clause Imperfection

P MO
s LTB can b
see 7.2.1(4) neg]ﬁl‘e d‘f 7.2.2(4)

and a ., =10
see ?{f?.\."l{S] see 7.2.1(A)

None

no M1
7.2.2(5)

o_pl:_irr_rla_l . Alternative Method EM,
1 see 7.2.2(9)

W, 210 N _yes M2
see 7.2,1(5) 7.2.2(6)

no

1% order analysis

Ngg=N, /4 yes M3
see 7.3.4 Sway effects are accounted for. 7.22(7)a

Lateral tarsional buckling

3 M4
Sway effects and in-plane non sway effects are accounted for, ?.2.2[?] h

51+ MBI Equivalent member method

Sway imperfection

2m order analysis

M5 Member baw imperfection (in-plane)
Sway effects, in-plane and out-of-plane 72 2(3} SI+ MEIT
non sway effects are accounted for. -

Member bow imperfection including tarsional effects (in-plane and out-of-plane)

Issue




Overview of the Evolution of
EN1993-1-8:

Eurocode 3 — Design of steel structures —
Part 1-8: Design of joints




Agenda — Evolution of EN 1993-1-8:
Design of joints

- Key changes to EN 1993-1-8
- New content included in the scope of EN 1993-1-8

- How ease of use has been enhanced




Key changes to EN 1993-1-8

- Restructuring to improve ease of use

»Restructuring of Chapter 5 and 6

> Existing structure Chapter 5 and 6:

= 5 Analysis, classification and modelling
= 6 Structural joints connecting H or | sections

> New structure for Chapter 5 (7) and 6 (8) and Annexes:
= 7 Structural analysis
= 8 Structural joints connecting H or | sections

» Annex A (Normative). Structural properties of basic components

» Annex B (Normative). Design of moment-resisting beam-to-column
joints and splices

» Annex C (Normative). Design of nominally pinned connections

» Annex D (Normative). Design of column bases
Issue 1




New content included in scope of EN 1993-1-8 E

- Improved rules for welding

weld strength

»Load bearing capacity of fillet welded
connections of high strength steels

356
— modified correlation factor with equal parent and
filler metal strength I

Stress tn [N/mm?]

= Improved design specifications also for steel <235 S355  S460  S690

grades up to 700 N/mm? . :
Remove inconsistency
in existing rules

— new rule for fillet welded connections of steel
grades = S460 and with different parent and filler

metal strength:

Possibilities to cover mismatch-effects, Opzaée”t metal o 7F5'”er metal

Undermatching may have advantages regarding O g = — fupm +0.75 - furm
, Bw,mod * YM2

ductility, weldability, quality

Issue 1




New content included in scope of EN 1993-1-8 E

- Improved rules for nominally pinned connections

» New Annex C (normative)

The connections designed in accordance 1 2 o] 1 2
with this Annex may be classified as g )
nominally pinned joints ' '
and are able to transmit shear forces . | .

without developing significant bending
moments.

rules allow easy design in practice

a) Double angle web cleats b) Fin plate c) Partial depth end plate

Key
1 supported member

2 supporting member Typlcal plnned COnﬂeCtIOﬂS




How ease of use has been enhanced E

- Harmonisation with other Eurocodes

> New Annex D (normative) Design of column basis

The design resistance of anchor bolts and

. Steel components
anchoring components should be 3ce.to BN 1993-1-8 2020
determined from A.16.1, A.17, A18 and A.19
of this Standard and EN 1992-4.

Rules for a plastic design of joints with | | Concrete componerts |

. . | ace.to EN 1902-42018ard |
multiple rows of anchor bolts and anchoring | CENTR 170812018 |
components are -

given in CEN/TR 17081.

» Harmonisation with EN 1998- 2 Seismic design regarding wording and definitions

Issue 1




Overview of the Evolution of
EN1993-1-3:

Eurocode 3 — Design of steel structures — Part 1-3:
General rules — Supplementary rules for cold-formed
members and sheeting

2020-08-10

apl. Prof. Dr.-Ing. habil. Bettina Brune,
Technical University of Dortmund, Germany




Agenda — Evolution of EN 1993-1-3

- Key changes to EN 1993-1-3
- New content included in the scope of EN 1993-1-3

- How ease of use has been enhanced




Key changes to EN 1993-1-3 - General E

- Improvements according to M515 Detailed Task Specification
given by Volume 3 (Call for Tenders — Grant Agreement
SA/CEN/GROW/EFTA/515/2016-2)

—> Inclusion of new state-of-the-art material and new research
results dealing with cold-formed steel members and sheeting
which has been validated by through scientific investigations,
tests or sufficient practical experience

—> Incorporation of about 90 technical amendments worked out
by the corresponding SC3.WG3, confirmed by SC3 (see list of
amendments to EN 1993-1-3)

Issue 1
- ~ "



Key changes to EN 1993-1-3 - General E

- Reduction of NDPs (2006: 19 NDPs (131 pages); FIN DOC: 14
NDPs — 9 ,old" and & ,new” resulting from AMDs (197 pages,

50% more content))

- Reduction of informative Annexes (2006: A-E; FIN DOC: A-C)
- Annex C removed because it contains textbook material

- Annex E removed because it contains a second,
simplified, alternative design provisions for

purlins
- Annex A improved and restructured for ease of use
- Annex D improved and included as new Annex C

Issue 1
- ~ "



Key changes to EN 1993-1-3 - Technical

- Clause 5:  Materials

= Inclusion and specification of new steel material with
properties and chemical composition in compliance with
the new standards to be used for cold-formed

members/sheeting and the design acc. to EN 1993-1-3

=

Extract fromTable 5.1b - Nominal values of basic yield strength f,, and ultimate tensile strength f,

Type of steel

Standard

Grade

Jyv
[N/mm?]

fu
[N/mm?]

Continuously hot-dip coated
steel flat products for cold-
forming

New

EN 10346

S220GD+Z, +ZF, +ZA, +ZM, +AZ
S250GD+Z, +ZF, +ZA, +ZM, +AZ, +AS
S280GD+Z, +ZF, +ZA, +ZM, +AZ, +AS
S320GD+Z, +ZF, +ZA, +ZM, +AZ, +AS
S350GD+Z, +ZF, +ZA, +ZM, +AZ, +AS
S390GD+Z, +ZF, +ZA, +7ZM, +AZ
S420GD+Z, +ZF, +ZA, +ZM, +AZ
S450GD+Z, +ZF, +ZA, +ZM, +AZ

220
250
280
320
350
390
420
450

300
330
360
390
420
460
480
510




Key changes to EN 1993-1-3 - Technical E

- Clause 7:
7.1:

Structural analysis

Structural modelling for analysis

= Providing relevant guidance for cold-formed sections and
sheeting incl. FE-analysis with reference to new EN 1993-
1-14

Global analysis for ultimate limit design check NEW

= Specification of methods for global analysis for cold-formed
sections considering torsional- and torsional-flexural
buckling modes including imperfections (consistency with
EN 1993-1-1, harmonized with EN 1993-1-14)

= Providing clear guidance in new Table 7.1 NEW



Key changes to EN 1993-1-3 - Technical

- Clause 7:

NEW Table 7.1: Methods of structural analysis applicable to ultimate limit state design checks of cold-formed steel structures and members

Structural analysis

Providing clear guidance in new Table 7.1

NEW

Method
acc. to.
EN 1993-1-

1:2019,7.2.2

Additional requirements for
cold-formed steel sections

1st/2nd order
effects for
global
analysis

Imperfections to be considered in the
global analysis

Design check according to EN 1993-1-3, Clause
8.10r8.2

MO
7.2.2(4)

In-plane and out-of-plane
buckling may be neglected

1st order
effects

8.1: Cross-sectional resistance

M1
7.2.2(5)

In-plane buckling may be
neglected, Out-of-plane buckling
(Flexural, torsional, torsional-
flexural or lateral-torsional
buckling ) may not be neglected

1storder
effects

8.1: Cross-sectional resistance
and
8.2: Out-of-plane member buckling check

1storder
effects

8.1: Cross-sectional resistance
and

8.2: In-plane and out-of-plane member buckling
check acc. to 8.2 based on an appropriate buckling
length of “Equivalent Members”

M2
7.2.2(6)

1storder
effects

Global sway imperfections

8.1: Cross-sectional resistance
and

8.2: In-plane and out-of-plane member buckling
check

M3
7.2.2(7)a

2nd order
effects

Global sway imperfections

8.1: Cross-sectional resistance using ym1
and

8.2: In-plane and out-of-plane member buckling
check

M4
7.2.2(7)b

2nd order
effects

Global sway imperfections
and
in-plane member bow imperfections

8.1: Cross-sectional resistance using ym1
and
8.2: Out-of-plane member buckling check

M5
7.2.2(8)

2nd order
effects

Global sway imperfections

and

in-plane and out-of plane member bow
imperfections

and

torsional effects (torsional, torsional-
flexural or lateral-torsional buckling modes)

Stress verification based on FE-analysis acc. to EN
1993-1-14

2019-10-01



Key changes to EN 1993-1-3 - Technical E

- Clause 8:  Ultimate limit states

8.1.6:  Resistance to transverse forces M515 task specification

= Improved design provisions for cross-sections with a
single unstiffened web (sections) and with two or more
unstiffened webs (sheeting) according to new research
(accounting for high-strength steel as well)

ﬂ Ry Rd Rw,Rd Ry Rd Ry Rd Ry Rd Rw,Rd
T Rw Rd Rw.rd T ? Rw,Rd Ry Rd Rw Rd Rw Rd Rw.Rd

Rw,Rd Rw,Rd Rw,Rd F{w,F(d RW,Rd 2Rw,Rd

Figure - Examples of cross-sections with a single web Figure - Examples of cross-sections with two or more webs

Issue 1



Key changes to EN 1993-1-3 - Technical E

- Clause 8:  Ultimate limit states

8.2.5:  Bending and compression M515 task specification

= Improvement of design provisions for cold-formed steel
members in bending and compression with regard to
safe, but economic design and consistency with EN
1993-1-1, where possible

For major principle axis buckling:

1)
(w Ngq )ay 4 <w My pq + AMy,Ed>By N <Mz,Ed + AM; gq > Y <1
Y Xy Nera T ar My ra M, ra B

For minor principle axis buckling:

Z Z SZ
¢ My gq + AMy gq g M, gq + AM, gq
+ | Wy LT + <1
XLT M cy,Rd M cz,Rd




Key changes to EN 1993-1-3 - Technical E

- Clause 10: Design of joints

10.3: Connections with mechanical fasteners

Enlargement and improvement of design provisions and
specifications for mechanical fasteners used in cold-
formed steel structures such as blind rivets, self-tapping
screws, bolts and cartridge-fired pins according to new
research

Review of design rules for mechanical fasteners incl.
revision of symbols and parameters in harmonization with
EN 1993-1-8 and EN 1090-4 M515 task specification



Key changes to EN 1993-1-3 - Technical E

- Clause 11:

11.4:

Rotational
restraint

Lateral
restraint

Steel —I

member

Issue 1

Special consideration for members, liner trays and
Sheeting

Lateral and torsional restraints of members provided by
Sheeting, liner trays and sandwich panels

= New Clause 11.4 which summarizes all design provisions
for stabilization of steel members provided by the
stabilizing elements

Sheeting Liner trays Sandwich panels
NEW

Reference to the new Clause 11.4 can '.

be made by other parts of EN 1993-1



Key changes to EN 1993-1-3 - Technical E

- Annex A: Testing procedures

Restructuring of design provisions and clear guidance for
testing procedures of cold-formed structures, members
and sheeting as well as evaluation with regard to
harmonization with EN 1990

» Tests on material
Tests on single beams and columns
Tests on structures and sub-assemblies
Tests on profiled sheeting and liner trays
Tests on torsionally restrained beams

Tests on fastenings



Key changes to EN 1993-1-3 - Technical E

- Annex C: Mixed effective widths/effective thickness method
for outstand elements M515 task specification

= Inclusion of an improved buckling curve for local plate
buckling of outstand elements according to new
researches and SC3.WG3 amendments to use
overcritical buckling reserves

(3) The reduction factor for local buckling is given by:
(1 0188
/117 AP
0,77 - iti '
f12< 1, <32 ove.r'cr/t/ca/ buckling reserves
3 verified by research and new

‘ ’ state-of-the-art material
where:

1 if 0,749 < 1, <1,2 consistency with EN1993-1-5

A is the relative slenderness for local buckling of plane elements given in 7.6.2

Issue 1



New content included in scope of EN 1993-1-3 E—

- Clause 7.6.5: Special provisions of sinusoidal or similar
Sheeting

— P R 45/,
NM/T’E/\/I\

cover width W=nxp

- Clause 8.1.4.4: Curved sheeting and sections




New content included in scope of EN 1993-1-3 E

- Clause 9.4: Walkability of trapezoidal sheeting
(during and after installation)  M515 task specification

= providing overall robustness and serviceability
= providing tests and assessment criteria in Clause A.5.6

Table A.4 - Assessment criteria for walkability

Loading Fmin

[kN] Assessment criterion

Type of loading Loading pattern

significant permanent

12 deformation

Edge loading
Outermost completely 1,5 failure load
formed rib in
direction of lay sudden failure without
2,0 significant overall
deformation

Central loading , failure load 2

a  After a decrease in load following the first load peak, membrane effects may lead to a subsequent
increase in load. Assessment criteria may be applied to the second load peak, provided that the
additional criterion Fmin > 1,5 kN is satisfied at the first load peak.




New content included in scope of EN 1993-1-3 E

- Clause 11.3and 8.1.6.5: M515 task specification

Concentrated line loads and point loads on
trapezoidal sheeting (without intermediate systems)
= Distribution of concentrated line loads introduced by

photovoltaic systems and design of roofs (green and
ecologic aspect)

F

AVARWAAVAAVARWARVA

applied load
assumed load
distribution

Figure - Load distribution without intermediate load-distributing systems




New content included in scope of EN 1993-1-3

- Clause 11.3.3: Sheeting with an opening

(b)

Key
(a) Top view on upper flange with circular holes
(b) Top view on the upper flange with square holes

Figure - Sheeting with circular (a) or square (b) holes in flange




New content included in scope of EN 1993-1-3 E

- Clause 11.3.4: Trapezoidal sheeting with overlap at support
M515 task specification

Table 11.12 - Static system of the overlapping sheeting with single or double
overlap or reinforcement

{

Single overlap ~
with / *
cantilevered '
lower sheeting / i 7

SOL-L "' %

- Clause 11.3.5: Trapezoidal sheeting with side overlaps




How ease of use has been enhanced E

—> Clarification
= Including explanatory text and additional information
= Specification of design provisions to provide clear guidance

= Including clear references (to EN 1993-1-3 and other EN
1993 provisions where required) to ease the navigation
between the relevant standards

- Restructuring

» Restructuring of e.q. Clause 11 and Annex A for clarification

- Harmonization with relevant parts of EN1993

= All design provisions have been checked and harmonized
with the relevant parts of EN 1993 (part 1-1, 1-5, 1-8, 1-14,
EN 1090-2) and the product standards, if possible




Overview of the Evolution of
EN1993-1-5:

Eurocode 3 — Design of steel structures —
Part 1-5: Plated structural elements
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Agenda — Evolution of EN 1993-1-5:
Plated structural elements

- Key changes to EN 1993-1-5
- New content included in the scope of EN 1993-1-5

- How ease of use has been enhanced




Key changes to EN 1993-1-5

- Improved structure for ease of use

= Reduction of number of (informative) Annexes
Annex C (informative) Finite Element Methods of Analysis
(FEM) moved to EN 1993-1-14

Annex D Plate girders with corrugated webs integrated into
main text

Annex E Alternative methods for determining effective cross
sections integrated into main text

- Section 10 Reduced stress method
reorganized and improved for ease of use

- Reduction of NDP
» Today: 15 NDPs Final draft: only 3 NDPs

Issue 1
- ~ "




Key changes to EN 1993-1-5

- Inclusion of latest developments

» Development of new amendments (2011-2020) for the implementation
in the new draft

shear resistance
resistance to direct stresses

resistance of girders subjected to patch loading

minimum requirement for transverse stiffener

rules for corrugated webs
biaxial compression

consideration of torsional stiffness of closed section
stiffeners

flange induced buckling




New content included in scope of EN 1993-1-5 E—
(examples)

- Improved rules for M-V-F interaction of corrugated web girders

» Based on new experimental and numerical research

Balazs Kovesdi,
Technical University
of Budapest

2019-10-01



New content included in scope of EN 1993-1-5
(examples)

- New M-V-F interaction design rules for stiffened and
unstiffened girders

> Based on extended numerical research program

Inner view
F/Fg

COMBRI research project

a5

Benjan]



New content included in scope of EN 1993-1-5
(examples)

- Improved rules for flange induced buckling

» Based on new experimental and numerical research

("Very conservative )
assumptions with

current EN 1993-1-5

formulas especially for

\HSS! )

José Oliveira Pedro, Technical University of Lisbon

M B A
tw_ Efyf Afc

where Aw is the cross-section area of the web;

Ase is the effective cross-section area of the compression flange;

h is the depth of the web;

tw is the thickness of the weh.




New content included in scope of EN 1993-1-5
(examples)

- Improved rules for non-rectanqgular panels

» Verification of cross sections in a non-rectangular panel

Proposal for non-rectangular panels: experimental

and numerical
jﬂ I » Section 3 or4 research

and

| Mo.sh Mo.sa _ ]
'fM;,M:z = M:—’ x=0,5b, « Section 5

| |
x=(0,5bz or 0,4a) 0.5b1 Mosh Mosa _ ) - )
b | M iyems < iy~ X042 —s Same sections like bending

M(x)
(hyittr)

F
Vin ¢ ) M Vint = Vimodifiea = |F - VZ,fl

% &*’T V, — Shear stresses should be modified due to inclined flange
T T Ny

f

5 Based on new
|
I
I

Nys = Vof = Nys-tang

L T L LY




How ease of use has been enhanced

- Complete restructuring of
former section 10 now 12
Reduced stresses method il I p—

P = Xw

Qer (x-direction)
MM 1 J' [Table 7.1]
9 FIO WCh a ,1 a dde d for th e 6= 0,5-[L+ap - (o — Rp0) + No] internal compression elements:

column buckling =

Xp — 0,055 (3 + )
2p = U T)

behaviour

[12.4(5)] Poo = <10

application of the reduced i ;

[6.4.1(2) Form.(6.2)]
0,09 outstand compression elements:

stress method = T 5 o

«a = 0,34 for closed section stiffeners Ppz = 32
[12.4(5) Form.(12.6)] a = 0,49 for open section stiffeners P
a. = 0,21 for unstiffened panels 6.4.1(2) F 6.3

] [6.5.3 (5) From. (6.21)] [6:4-1(2) Form( ‘J]
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[6.6.1(1) Form. 6.20] [6.6.1(1) Form. 6.20]
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[12(5), Form. (12.1)]

For stiffened plates, the global buckling of the stiffened plate and each individual sub-panel should to be verified.
In case of biaxial compression, section 6.5.3 and the modified buckling length according to section 6.4.2 (4) for
transverse forces for each sub-panel should be considered.

In case of biaxial compression, the longitudinal stiffeners should be designed by using a beam model and second
order analysis.
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Agenda — Evolution of EN 1993-1-6:
Strength and Stability of Shell Structures

- Key changes to EN 1993-1-6
- New content included in the scope of EN 1993-1-6

- How ease of use has been enhanced




Key changes to EN 1993-1-6

- Reduced number of NDPs

- Published standard (2007) had 18 NDPs
- Third draft has 3 NDPs, e.g.
« (Gamma factors for different failure modes

« Imperfection amplitudes for manufactured tubes

GO HOD




Key changes to EN 1993-1-6

- Major technical changes

- Extensive textual revisions to improve ease of use

Many enhancements on imperfections and tolerances

9
- Enhancements on computational modelling
9

Expansion of boundary condition cases for external pressure and removal of
unsafe short cylinder rules

Enhanced rules for buckling under axial compression including addition of
stainless steel

Extensive rules for global bending with axial compression and moment
gradient

Revised rules on spherical domes

Issue 1



New content included in scope of EN 1993-1-6

- Imperfections and computational modelling

- The 4 buckling relevant tolerance controls
Out of roundness
Unintended eccentricity between constituent plates
Dimples

Interface flatness

- Dimple tolerances generally dominate (5 measures)

o = 4t lgo = 23((2r)075  (gw=25¢

Flrst meszre mest on s bl Lasorsl nsssLraET-NT S
curmierental cirde [ses 8.44(2]2) rircarmderenkal cirche (zee §44(2]0]




New content included in scope of EN 1993-1-6

- Imperfections and computational modelling

—> Each of the 4 tolerance measurements has its own limit for each
Fabrication Quality Class

- The published standard (2007) says that the worst measure on all
measurements determines the Fabrication Quality Class

This is unfortunate because different tolerances
are critical for different load cases
= (e.g. Interface flatness is only important for
axial compression)
Result: many constructed shells are required to meet tolerances
that are irrelevant to the true resistance of the structure




New content included in scope of EN 1993-1-6

- Imperfections and computational modelling

- The designer now must identify and specify the tolerances
that a particular shell should meet to achieve the required
buckling resistance

Table 8.1 Required tolerance dependent on the shell stress state

Siress state Ot of Unnntemided Dumple Interface
domuinated by pottiidiness eCccentnoty Namess

metnbrane
siresses

hAeridiomal Applies Applies [ T1T) Applies
COMPressIon only

Circumferential Apphies tpa AN gy )
COMIPIEsSIoT _ _ only

Shear Applies

This is particularly important in the context of legal disputes and insurance claims,
because tolerances are often invoked to show that a structure is unsatisfactory when
the tolerance has no relevance to the structural resistance

Issue 1




New content included in scope of EN 1993-1-6 E

- Imperfections and computational modelling

- The new concept works well for simple structures with a dominant membrane stress,

but is more difficult where all 3 membrane stresses are acting, identified by a new
procedure

“Assessment of the dominant stress condition”, identifies whether a stress state can
be treated as simple or not

- It uses the rations of each acting stress component to its resistance at every location

k x O ra / O v ri k, = Oy a / PPy k @ — Cxo.Ed / Too.na

Tahle 8.1 Required tolerance dependent on the shell stress state

Siress stafe O of Unintended Dimple Interface

doaninated by ronmndness ECCEnITiciny
1ebrans

HILESRSES

Meridional Applics Applics T AL Ty Applics
COINPressi0n only

tlatness

Circimferenital Applies leg aml i)
COMIPIEssion only

Shear Applics
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New content included in scope of EN 1993-1-6 E

- Buckling of stepped walls under external pressure and wind

- The procedures in the 2007 published standard were very difficult
to use, involving reading values from tiny charts

This is replaces by the rationally based Weighted Smeared
Wall Method, leading to a much simpler process for stepped walls,
treating both external pressure and wind
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New content included in scope of EN 1993-1-6

—> Cylindrical shells under global bending

- Very substantial new provisions have been introduces

Uniform bending resistance carefully defined

Bending combined with axial compression

Bending with moment gradient (shear)

Each of these has been fully defined in terms of Reference Resistance Design
- The 2 reference resistances (LBA and MNA)

The 6 parameters that characterise the interaction, each of which depends on the geometry and
imperfection amplitude

Uniform bending

= Reference resistances LBA and MNA relatively easily defined M, and M,
=  Geometric nonlinearity a5 mostly in ovalisation
= Very sensitive lenath
. =0.9 when <05

= @y =0, 516+ (0,38sing +0,48cospr) ¥e when Q=05

f
Issue 1\/;
- ~ "

where =085 0)




New content included in scope of EN 1993-1-6 E

- Shell buckling & boundary conditions

- Boundary conditions are especially important under external pressure, where the
conditions at each end of a cylinder of
" Radial, axial and bending restraint are all important

The 2007 standard had only 4 real boundary conditions
The revised standard allows for all 14 possible bc combinations
Some previous relationships for short cylinders were unsafe

Short cylinders occur commonly in stepped walls of tanks and silos




New content included in scope of EN 1993-1-6 E

—> Buckling of spherical and similar shells

The focus of this ST5 has been on upgrading the treatment of spherical domes
(important for tanks)

The previous treatment used the wrong criteria to define both the plastic failure
condition and the elastic critical condition

This has been remedied now

The previous treatment also used in unrealistic boundary conditions that were
difficult to relate to a real structure

21
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How ease of use has been enhanced

- Implementation of the revised chapter structure

- Extensive critical examination of the text throughout the
standard

—> Addition of further definitions for clarity (now 59)
- More precise definitions of technical terms

- Extensive use of new explanatory NOTES to help the reader to
understand the purpose and intention of new provisions

- Re-structuring of long or complicated sections (e.g. LBA-MNA)

- Retention of some Editorial Notes in the Third Draft to pose
guestions to the reviewer on choices to be made

Issue 1
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EN1993-1-7:

Eurocode 3 — Design of steel structures — Part 1-7:
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Agenda — Evolution of EN 1993-1-7: Plate
assemblies with elements under transverse loads

- Key changes to EN 1993-1-7
- New content included in the scope of EN 1993-1-7

- How ease of use has been enhanced




Key changes to EN 1993-1-7 E

- Reduced number of NDPs

- Published standard (2007) had 1 NDP
- Final draft (completely different standard) has 5 NDPs, e.g.

Gamma factors for different failure modes

Design by testing

Limiting strain at plastic failure (gross deformations)

Acceptable deflection ULS in the longest side of a plate assembly




Key changes to EN 1993-1-7

- Major technical changes

- Complete new structure for the later parts dividing into
Plate assemblies
Unstiffened plates in plate assemblies
Uni-directionally stiffened plates
Bi-directionally stiffened plates

- New annexes to give algebraic expressions for elastic and
plastic design under different load patterns

- A significant body of text on plate assemblies
- Good links to EN 1993-1-5

Issue 1
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New content included in scope of EN 1993-1-7 E

- Transformation of EN 1993-1-7 to deal with box-like assemblies
of plates

- New clause structure implemented

- Plate assemblies

- Unstiffened plates including triangular and trapezoidal
- Uni-directionally stiffened plates

- Bi-directionally stiffened plates

- New annexes to give algebraic expressions for
Simple analysis for small plate assemblies
Elastic deflections and moments in single plates under practical load patterns
Plastic collapse of plates and assemblies under practical load patterns

- Significant advice on the interactions between and support
requirements for plates in plate assemblies




How ease of use has been enhanced

- Complete new logical structure

- Extensive critical examination of the text throughout the
standard

—> Definitions for clarity (now 20)

- Use of explanatory NOTES to help the reader to
understand the purpose and intention of new provisions

- Annexes containing extensive material that cannot be
found in texts or guides
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EN1993-1-2:
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Agenda — Evolution of EN 1993-1-2:
General — Structural fire design

- Key changes to EN 1993-1-2
- New content included in the scope of EN 1993-1-2

- How ease of use has been enhanced




Key changes to EN 1993-1-2

- Reduction in number of National Choices (NDPs): NDPs
have reduced from 5 to 4;

- Enhanced ease of use;

- New structure harmonized with fire parts of other
Eurocodes;

- High strength steels: Nominal fires are applicable to steel
grades up to and including S700. Physically based thermal
actions are applicable to steel grades up to and including
S500:;

- Emissivity coefficient for hot-dip galvanized steel;

Issue 1
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Key changes to EN 1993-1-2 E

—> Existing buckling curve for LTB has been improved to take
in to account the beneficial effect of non-uniform bending
diagrams;

- Annex C for stainless steel member has been changed
with a completely new content;

- Annex D now include welded steel tubular joints;

- Former Annex E for Class 4 cross-sections was
withdrawn. New design rules for class 4 cross-sections
were included in EN 1993-1-2;

- New Annex E for beams with large web openings;

Issue 1
- ~ "



New content included in scope of EN 1993-1-2 E

- Emissivity coefficient for hot-dip galvanized steel

Table 5.1 — Values of surface emissivity ¢,

Type of steel em (£500°C) em (> 500°C)

Carbon steel 0,7

HDG steel? 0,35 0,7

¢ Steel that has been hot-dip galvanized according to EN ISO 1461 and with steel composition according to
Category A or B of EN ISO 14713-2, Table 1.




New content included in scope of EN 1993-1-2 E

- Emissivity coefficient for hot-dip galvanized steel

Background documents

Elich, J.J.P. & Hamerlinck, A.F. 1990. Thermal Properties of Galvanized Steel and its Importance in
Enclosure Fire Scenarios, Fire Safety Journal 16.

Gaigl, C. & Mensinger, M., 2017. Hot dip galvanized steel constructions under fire exposure. The 2™
International Fire Safety Symposium, IFireSS 2017.

Mensinger, M. & Gaigl, C. 2016. The influence of hot dip galvanization to the temperature development of
unprotected steel members in fire. Insights and Innovations in Structural Engineering, Mechanics and
Computation - Proceedings of SEMC 2016

Jirku, J. & Wald, F. & Jandera, M. Increase of the fire endurance of the structure by galvanizing

Jirku, J. & Wald, F. & Jana, T. Heat transfer into galvanized components verification by fire tests in
experimental.building

Sala, A. 1986. Radiant Properties of Materials

Gaigl C., Mensinger M.: Influence of hot dip galvanization to the heating of hot rolled steal section; research
report, 2018




New content included in scope of EN 1993-1-2 E

—> Influence of the bending diagrams on the LTB
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						-0.7		0.4635																																				0		0.917		0.8648649581

						-0.6		0.474																																				1.2		0.746		0.7455260444

						-0.5		0.4875																																						0.617		0.6372890935

						-0.4		0.504																																						0.538		0.5429937086

						-0.3		0.5235																																						0.482		0.4666347539

						-0.2		0.546																																						0.435		0.4055022009

						-0.1		0.5715																																						0.397		0.3578783213

						0		0.6																																						0.367		0.3194247928

						0.1		0.6315																																						0.340		0.2888078134

						0.2		0.666																																						0.316		0.2635687394

						0.3		0.7035																																						0.277		0.2244808073

						0.4		0.744																																						0.246		0.1959895163

						0.5		0.7875																																						0.921		0.8707272541

						0.6		0.834																																						0.759		0.7568060585

						0.7		0.8835																																						0.640		0.6534989633

						0.8		0.936																																						0.564		0.5626417743

						0.9		0.9915																																						0.508		0.4878917816

						0.915		1																																						0.465		0.4270478901

						1		1																																						0.424		0.3789661146

																																														0.394		0.3396953957

																																														0.367		0.3081447091

																																														0.342		0.2819518733

																																														0.300		0.2410710755

										0																																				0.268		0.2110427169

								1		0.5																																				0.241		0.1878658476

								0.5		1																																				0.917		0.8610359859

								0		1																																				0.736		0.7381374834

								-1																																						0.606		0.6267169996

																																														0.520		0.5303320245

																																														0.463		0.4531294466

																																														0.416		0.3919892552

																																														0.378		0.3447882564

																																														0.346		0.3069444105

																																														0.320		0.2769768724

																																														0.298		0.2523771925

																																														0.263		0.2144540575

																																														0.232		0.1869366933

																																														0.914		0.8505351115

																																														0.720		0.7177993626

																																														0.577		0.5978626704

																																														0.486		0.4964479162

																																														0.428		0.4177510352

																																														0.376		0.3572314003

																																														0.344		0.3115852828

																																														0.311		0.275626757

																																														0.285		0.2475288755

																																														0.266		0.2246969515

																																														0.233		0.1898813274





y=1

		



kc



y=0.5

		



EC3 (2002)

EC3 (2002)/f

New proposal

Safir-400 (ºC)

Safir-500 (ºC)

Safir-600 (ºC)

Safir-700 (ºC)

M/Mfi,q,Rd

y=1



y=0

		



EC3 (2002)

Safir-400 (ºC)

Safir-500 (ºC)

Safir-600 (ºC)

Safir-700 (ºC)

M/Mfi,q,Rd

y=1



y=-1

		



SAFE

Safir

EC3 (2002)

y=1



Carga concentrada

		



SAFE

SAFE

Safir

EC3 (2002)/f

y=1

SAFE

Safir

New proposal

y=1



Carga distribuida

		



EC3 (2002)

EC3 (2002)/f

Nova proposta

Safir-400 (ºC)

Safir-500 (ºC)

Safir-600 (ºC)

Safir-700 (ºC)

M/Mfi,q,Rd

y=1



concen encras.

		



Seguro

Safir

EC3 (2002)

y=1



		



Seguro

Safir

EC3 (2002)/f

y=1



		



Seguro

Safir

Nova proposta

y=1



		0.5																														c1		1.31																						kc		0.858																						kc		0.7875				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3(2002)/f																				400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º						L		f						c		c		c		c

				500		1		0.99		0.987		0.987				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1						0		0.89375						1		1		1		1

				1000		0.93		0.943		0.921		0.903				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.2004626588		0.1912363439		0.2065017012		0.2231090679				500		0.8809927926		0.8861579633		0.8776204521		0.8683776183				500		0.9800411933		0.9816242328		0.9790181128		0.9762580469				500		0.8989344515		0.9027466251		0.8964292291		0.8894959903						500		0.89375						0.9857262015		0.9915054135		0.9819529534		0.9716113211

				1500		0.784		0.807		0.765		0.734				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.390484554		0.3725124616		0.4022481055		0.4345978719				1000		0.7764576206		0.7862945386		0.7700165376		0.7522898068				1000		0.9528138119		0.9549498746		0.9514653329		0.9479596576				1000		0.8149101229		0.8233882841		0.8092954215		0.7935884199						1000		0.89375						0.8687637712		0.8797701132		0.8615569652		0.8417228607

				2000		0.68		0.709		0.657		0.617				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.5627571514		0.5368561947		0.5797105049		0.6263322271				1500		0.6818769164		0.6961170484		0.6725618556		0.6470000049				1500		0.936992352		0.938832742		0.9358908996		0.9332827903				1500		0.7277294366		0.7414707831		0.7186327551		0.6932518328						1500		0.89375						0.7629392072		0.778872222		0.7525167615		0.7239160894

				2500		0.607		0.639		0.581		0.532				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.7172804509		0.6842675431		0.7388888996		0.7983121336				2000		0.5976422399		0.6154493839		0.5860763982		0.5547316519				2000		0.9299716384		0.9309019482		0.9295303085		0.9290004045				2000		0.6426456628		0.6611323406		0.6305081102		0.59712746						2000		0.89375						0.6686906181		0.6886146952		0.6557498161		0.6206787714

				3000		0.548		0.581		0.524		0.475				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.8530103761		0.8137504843		0.8787077598		0.949375565				2500		0.5266206122		0.5467179931		0.5137052737		0.4792906328				2500		0.9293990342		0.9290268488		0.9298796774		0.9321684544				2500		0.5666248756		0.5884845995		0.5524427366		0.5141674024						2500		0.89375						0.5892258597		0.6117124398		0.5747751314		0.5362692395

				3500		0.501		0.533		0.476		0.429				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.9751673088		0.9302851314		1.004544734		1.0853326533				3000		0.4671684267		0.4884187894		0.453665887		0.4182891476				3000		0.9333570692		0.9314103386		0.9349410738		0.9405608907				3000		0.500524871		0.5243862659		0.4852347379		0.4447230921						3000		0.89375						0.5227059319		0.5464825616		0.5075981952		0.4680158295

				4000		0.461		0.493		0.438		0.39				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.0837512489		1.0338714843		1.1163998221		1.2061833984				3500		0.4189562792		0.4405213009		0.4053919015		0.370361159				3500		0.9404330975		0.9367668137		0.9432154563		0.9524278633				3500		0.445492912		0.4702571595		0.4297977718		0.3888600631						3500		0.89375						0.4687622704		0.4928909661		0.4535853443		0.414390108

				4500		0.425		0.455		0.403		0.357				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.1839825783		1.1294896563		1.2196506727		1.3177379323				4000		0.3787137225		0.4000771344		0.3653926906		0.3313989926				4000		0.9499368521		0.9444160076		0.9540071496		0.9670634645				4000		0.398672524		0.4236238387		0.3830083357		0.3426858782						4000		0.89375						0.4237356335		0.4476387518		0.4088309824		0.3707960756

				5000		0.396		0.426		0.375		0.331				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.2748172206		1.2161436246		1.3132217561		1.4188342287				4500		0.3458051683		0.3666794218		0.3328811915		0.3002120627				4500		0.9610140978		0.9535909233		0.9664023131		0.983379724				4500		0.3598336061		0.3845248658		0.3444540509		0.3052860003						4500		0.89375						0.3869148736		0.4102706817		0.37245448		0.3359016086

				6000		0.347		0.377		0.327		0.286				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.3593874047		1.2968214572		1.4003396613		1.5129583668				5000		0.3180947015		0.338329914		0.3056395686		0.2743965717				5000		0.9734338261		0.9640500816		0.9801778947		1				5000		0.3267758865		0.3509464088		0.3118205075		0.2743965717						5000		0.89375						0.3559101555		0.3785509527		0.3419743425		0.3070171431

				7000		0.308		0.335		0.292		0.253				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.5139107042		1.4442328057		1.5595180559		1.6849382733				6000		0.2741501802		0.2929530994		0.2626794343		0.2342341612				6000		1		0.9879350989		1		1				6000		0.2741501802		0.2965307131		0.2626794343		0.2342341612						6000		0.89375						0.3067414604		0.3277796916		0.2939070594		0.2620801804

				8000												7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.6517287821		1.5757077921		1.7014879755		1.8383257575				7000		0.2413487244		0.2587586673		0.2307941601		0.2048278019				7000		1		1		1		1				7000		0.2413487244		0.2587586673		0.2307941601		0.2048278019						7000		0.89375						0.2700405308		0.2895201871		0.2582312281		0.2291779602

				10000												8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.7780620202		1.6962265297		1.8316270685		1.9789309513				8000		0.2157414833		0.231880338		0.2060026873		0.1821819586				8000		1		1		1		1				8000		0.2157414833		0.231880338		0.2060026873		0.1821819586						8000		0.89375						0.2413890722		0.259446532		0.2304925173		0.2038399537

				14000												10000		1.92		2.2944		2.1888		2.36352		2.5536						2.0046265876		1.9123634392		2.065017012		2.2310906791						0.1784274293		0.1924414372		0.1700239614								1		1		1								0.1784274293		0.1924414372		0.1700239614										0.89375						0.1996390818		0.2153190906		0.1902366001

																14000		2.289		2.735355		2.60946		2.817759		3.04437						2.3898907599		2.2798957877		2.461887469		2.659878419						0.1332648479												1												0.1332648479														0.89375						0.1491075221

																		k		1.195		1.14		1.231		1.33

																																												0		1.009		0.8809927926		0.8989344515		0.9898795422

																																												1.2		0.94		0.7764576206		0.8149101229		0.8724242928

																																														0.796		0.6818769164		0.7277294366		0.7661538387

																																														0.692		0.5976422399		0.6426456628		0.6715081347

																																														0.617		0.5266206122		0.5666248756		0.591708553

																																														0.56		0.4671684267		0.500524871		0.5249083446

																																														0.513		0.4189562792		0.445492912		0.4707373923

																																														0.472		0.3787137225		0.398672524		0.4255210365

																																														0.44		0.3458051683		0.3598336061		0.3885451329

																																														0.41		0.3180947015		0.3267758865		0.3574097769

																																														0.362		0.2741501802		0.2741501802		0.3080339104

																																														0.322		0.2413487244		0.2413487244		0.271178342

																																														0.289		0.2157414833		0.2157414833		0.242406161

																																														0.241		0.1784274293		0.1784274293		0.2004802577

																																														1.002		0.8861579633		0.9027466251		0.9956831048

																																														0.954		0.7862945386		0.8233882841		0.8834770097

																																														0.818		0.6961170484		0.7414707831		0.782153987

																																														0.721		0.6154493839		0.6611323406		0.6915161616

																																														0.65		0.5467179931		0.5884845995		0.6142898798

																																														0.595		0.4884187894		0.5243862659		0.5487851567

																																														0.547		0.4405213009		0.4702571595		0.4949677538

																																														0.507		0.4000771344		0.4236238387		0.4495248701

																																														0.472		0.3666794218		0.3845248658		0.4119993503

																																														0.444		0.338329914		0.3509464088		0.3801459708

																																														0.392		0.2929530994		0.2965307131		0.3291607858

																																														0.35		0.2587586673		0.2587586673		0.2907400756

																																														0.315		0.231880338		0.231880338		0.2605397056

																																														0.264		0.1924414372		0.1924414372		0.216226334

																																														1		0.8776204521		0.8964292291		0.9860903956

																																														0.933		0.7700165376		0.8092954215		0.8651871209

																																														0.778		0.6725618556		0.7186327551		0.7556874782

																																														0.67		0.5860763982		0.6305081102		0.6585128069

																																														0.594		0.5137052737		0.5524427366		0.5771969368

																																														0.537		0.453665887		0.4852347379		0.5097369516

																																														0.489		0.4053919015		0.4297977718		0.4554965185

																																														0.448		0.3653926906		0.3830083357		0.4105535849

																																														0.416		0.3328811915		0.3444540509		0.3740238107

																																														0.387		0.3056395686		0.3118205075		0.3434152456

																																														0.34		0.2626794343		0.2626794343		0.2951454318

																																														0.302		0.2307941601		0.2307941601		0.259319281

																																														0.273		0.2060026873		0.2060026873		0.2314636936

																																														0.225		0.1700239614		0.1700239614		0.1910381588

																																														0.994		0.8683776183		0.8894959903		0.9757051891

																																														0.909		0.7522898068		0.7935884199		0.8452694458

																																														0.74		0.6470000049		0.6932518328		0.7269662976

																																														0.623		0.5547316519		0.59712746		0.6232939909

																																														0.545		0.4792906328		0.5141674024		0.5385288009

																																														0.487		0.4182891476		0.4447230921		0.4699878063

																																														0.442		0.370361159		0.3888600631		0.4161361337

																																														0.403		0.3313989926		0.3426858782		0.3723584186

																																														0.37		0.3002120627		0.3052860003		0.3373169244

																																														0.338		0.2743965717		0.2743965717		0.3083107547

																																														0.299		0.2342341612		0.2342341612		0.2631844508

																																														0.26		0.2048278019		0.2048278019		0.2301435977

																																														0.234		0.1821819586		0.1821819586		0.2046988299
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Safir-700 (ºC)

M/Mfi,q,Rd

y=0.5



		



Seguro

Safir

EC3 (2002)

y=0.5



		



Seguro

Safir
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y=0.5



		



Seguro
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y=0.5



		0																														c1		1.77																						kc		0.752																				kc		0.6				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																		400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		f						c		c		c		c

				500		1.003		1		0.997		0.987				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1				0		0.8						1		1		1		1

				1000		0.999		1		1		0.987				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1724576647		0.1645202826		0.177653042		0.1919403297				500		0.8967250305		0.9012159497		0.8937937013		0.8857632705				500		0.9736647269		0.9761509489		0.9720543026		0.9676946675				500		0.9209792711		0.9232342096		0.919489476		0.915333421				500		0.8						1		1		1		1

				1500		0.943		0.96		0.93		0.903				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.3359331593		0.3204718005		0.3460533214		0.3738837672				1000		0.8063121761		0.8147771505		0.8007734746		0.7855440766				1000		0.9294087921		0.9330269289		0.9271047616		0.9210306109				1000		0.8675538503		0.873262202		0.8637356939		0.8528968172				1000		0.8						1		1		1		0.9819300957

				2000		0.832		0.859		0.813		0.773				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.4841389649		0.4618564184		0.4987239044		0.5388324881				1500		0.7250975027		0.7373347137		0.7170826982		0.6950303206				1500		0.900742512		0.9043565883		0.8985102869		0.8929157004				1500		0.8049997563		0.8153141396		0.7980795642		0.7783829093				1500		0.8						0.9063718783		0.9216683921		0.8963533727		0.8687879007

				2500		0.745		0.774		0.721		0.675				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.6170750814		0.5886741362		0.6356647909		0.6867864922				2000		0.6520667119		0.6676399407		0.6418978127		0.6140855126				2000		0.8842984584		0.8870753379		0.8826975031		0.87917869				2000		0.7373830698		0.7526304838		0.7272002135		0.6984763388				2000		0.8						0.8150833899		0.8345499259		0.8023722659		0.7676068907

				3000		0.677		0.709		0.651		0.604				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.7338432918		0.7000680776		0.7559507048		0.8167460905				2500		0.5887699685		0.6069077276		0.5770025055		0.5451699685				2500		0.8770854241		0.8784766245		0.8764812044		0.876069547				2500		0.6712800742		0.6908638325		0.6583170325		0.622290742				2500		0.8						0.7359624607		0.7586346595		0.7212531319		0.6814624606

				3500		0.623		0.658		0.597		0.545				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.8389346812		0.8003226248		0.8642080273		0.9337097289				3000		0.53377733		0.5536847462		0.5209682671		0.4867717832				3000		0.8763759455		0.8760000258		0.8770224224		0.8804338163				3000		0.6090734607		0.632060194		0.5940193247		0.5528772				3000		0.8						0.6672216625		0.6921059328		0.6512103339		0.608464729

				4000		0.577		0.611		0.549		0.5				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		0.9323492496		0.8894377779		0.9604367584		1.0376774075				3500		0.4874255908		0.5083727272		0.4740617821		0.4388404393				3500		0.8803440483		0.8779837808		0.8823835085		0.8900096564				3500		0.5536762493		0.579022914		0.5372514078		0.4930737955				3500		0.8						0.6092819885		0.635465909		0.5925772276		0.5485505491

				4500		0.537		0.572		0.511		0.461				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.0185780819		0.9716979192		1.0492632794		1.1336475724				4000		0.447333663		0.4687846898		0.4337593716		0.398403768				4000		0.8878485417		0.8833110835		0.8914087812		0.9036075342				4000		0.5038400605		0.5307130167		0.4865998414		0.4409035481				4000		0.8						0.5591670787		0.5859808622		0.5421992145		0.49800471

				5000		0.502		0.537		0.476		0.422				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.0967229612		1.0462461722		1.129762314		1.2206205343				4500		0.4135143848		0.4350773471		0.3999671832		0.3650377331				4500		0.8978350399		0.89103802		0.9029683096		0.9198765652				4500		0.4605683299		0.488281462		0.4429470879		0.3968333871				4500		0.8						0.516892981		0.5438466838		0.499958979		0.4562971663

				6000		0.443		0.476		0.419		0.37				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.1694785385		1.1156531664		1.2047096911		1.3015953609				5000		0.3842800309		0.4056971973		0.3709093473		0.3367331144				5000		0.9098555688		0.9007099565		0.9166199037		0.9383962807				5000		0.4223527822		0.4504193546		0.4046490218		0.3588389269				5000		0.8						0.4803500386		0.5071214966		0.4636366842		0.420916393

				7000		0.396		0.428		0.375		0.331				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.302414655		1.2424708843		1.3416505777		1.449549365				6000		0.3364599626		0.3571418346		0.3236805731		0.2914616449				6000		0.9386002804		0.9245535599		0.9487595664		0.9806347656				6000		0.3584699149		0.3862857168		0.3411618544		0.2972173281				6000		0.8						0.4205749533		0.4464272933		0.4046007163		0.3643270562

				8000		0.359		0.388		0.34		0.299				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.4209792995		1.3555785786		1.4637870441		1.5815083417				7000		0.2995903503		0.3192843315		0.2875145783		0.2573726557				7000		0.971632592		0.9525495541		0.9852720835		1				7000		0.3083370738		0.3351892089		0.2918123665		0.2573726557				7000		0.8						0.3744879378		0.3991054143		0.3593932229		0.3217158197

				10000		0.301		0.327		0.283		0.247				8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.5296635569		1.4592606317		1.5757454716		1.702470737				8000		0.2701158014		0.288762036		0.2587496322		0.2305920427				8000		1		0.983786896		1		1				8000		0.2701158014		0.2935209212		0.2587496322		0.2305920427				8000		0.8						0.3376447518		0.360952545		0.3234370403		0.2882400534

				14000		0.231		0.25		0.216		0.188				10000		1.92		2.2944		2.1888		2.36352		2.5536						1.7245766466		1.6452028261		1.7765304201		1.9194032971						0.2261084978		0.2427808432		0.2160291967		0.1913186315						1		1		1		1						0.2261084978		0.2427808432		0.2160291967		0.1913186315						0.8						0.2826356222		0.303476054		0.2700364958		0.2391482893

																14000		2.289		2.735355		2.60946		2.817759		3.04437						2.0560187209		1.9613902442		2.1179573602		2.2882886183						0.1712399956		0.1848092483		0.1631125949		0.1434167943						1		1		1		1						0.1712399956		0.1848092483		0.1631125949		0.1434167943						0.8						0.2140499945		0.2310115604		0.2038907436		0.1792709929

																		k		1.195		1.14		1.231		1.33

																																												0		1.013		0.8967250305		0.9209792711		1

																																												1.2		1.015		0.8063121761		0.8675538503		1

																																														0.961		0.7250975027		0.8049997563		0.9178449401

																																														0.849		0.6520667119		0.7373830698		0.8254009012

																																														0.763		0.5887699685		0.6712800742		0.7452784412

																																														0.694		0.53377733		0.6090734607		0.6756675063

																																														0.639		0.4874255908		0.5536762493		0.6169944187

																																														0.593		0.447333663		0.5038400605		0.566245143

																																														0.554		0.4135143848		0.4605683299		0.5234359302

																																														0.52		0.3842800309		0.4223527822		0.4864304189

																																														0.463		0.3364599626		0.3584699149		0.4258986869

																																														0.417		0.2995903503		0.3083370738		0.3792282915

																																														0.377		0.2701158014		0.2701158014		0.341918736

																																														0.316		0.2261084978		0.2261084978		0.2862132883

																																														0.238		0.1712399956		0.1712399956		0.2167594881

																																														1.013		0.9012159497		0.9232342096		1

																																														1.015		0.8147771505		0.873262202		1

																																														0.977		0.7373347137		0.8153141396		0.9333350806

																																														0.876		0.6676399407		0.7526304838		0.845113849

																																														0.793		0.6069077276		0.6908638325		0.7682376298

																																														0.728		0.5536847462		0.632060194		0.7008667674

																																														0.675		0.5083727272		0.579022914		0.6435097813

																																														0.631		0.4687846898		0.5307130167		0.5933983415

																																														0.593		0.4350773471		0.488281462		0.5507308191

																																														0.556		0.4056971973		0.4504193546		0.5135407561

																																														0.499		0.3571418346		0.3862857168		0.4520782717

																																														0.451		0.3192843315		0.3351892089		0.4041573816

																																														0.409		0.288762036		0.2935209212		0.3655215645

																																														0.344		0.2427808432		0.2427808432		0.307317523

																																														0.258		0.1848092483		0.1848092483		0.2339357574

																																														1.021494853		0.8937937013		0.919489476		1

																																														1.0119778202		0.8007734746		0.8637356939		1

																																														0.948530935		0.7170826982		0.7980795642		0.9076996179

																																														0.8311541972		0.6418978127		0.7272002135		0.8125288768

																																														0.7391562135		0.5770025055		0.6583170325		0.7303829184

																																														0.6693646397		0.5209682671		0.5940193247		0.6594535026

																																														0.612262443		0.4740617821		0.5372514078		0.6000782052

																																														0.5678496233		0.4337593716		0.4865998414		0.5490624957

																																														0.5266091478		0.3999671832		0.4429470879		0.5062875736

																																														0.492		0.3709093473		0.4046490218		0.469505503

																																														0.438		0.3236805731		0.3411618544		0.4097222444

																																														0.394		0.2875145783		0.2918123665		0.3639425042

																																														0.356		0.2587496322		0.2587496322		0.3275311801

																																														0.298		0.2160291967		0.2160291967		0.2734546793

																																														0.222		0.1631125949		0.1631125949		0.2064716391

																																														1.006		0.8857632705		0.915333421		1

																																														1.013		0.7855440766		0.8528968172		0.9943595906

																																														0.922		0.6950303206		0.7783829093		0.8797852159

																																														0.792		0.6140855126		0.6984763388		0.7773234336

																																														0.695		0.5451699685		0.622290742		0.6900885677

																																														0.617		0.4867717832		0.5528772		0.6161668142

																																														0.558		0.4388404393		0.4930737955		0.555494227

																																														0.513		0.398403768		0.4409035481		0.5043085671

																																														0.474		0.3650377331		0.3968333871		0.4620730798

																																														0.442		0.3367331144		0.3588389269		0.4262444486

																																														0.383		0.2914616449		0.2972173281		0.368938791

																																														0.344		0.2573726557		0.2573726557		0.3257881718

																																														0.311		0.2305920427		0.2305920427		0.2918886616

																																														0.26		0.1913186315		0.1913186315		0.2421754829

																																														0.195		0.1434167943		0.1434167943		0.181540246
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																																c1		2.6																						kc		0.602																						kc		0.45				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																				400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º						L		f						c		c		c		c

				500		1.003		1.004		1		0.994				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1						0		0.725						1		1		1		1

				1000		1		1		1		1				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1422926475		0.1357436135		0.1465792879		0.1583675491				500		0.9138814081		0.917640882		0.911427849		0.9047081297				500		0.9731664267		0.9766121457		0.9709295335		0.9648534964				500		0.9390802879		0.9396164958		0.9387167838		0.9376637314						500		0.725						1		1		1		1

				1500		1.001		0.998		0.997		0.994				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.2771742196		0.2644172472		0.285524238		0.3084867884				1000		0.8385262182		0.8455442515		0.8339388133		0.8213429951				1000		0.909792025		0.9151658563		0.9063447533		0.8971509244				1000		0.9216680243		0.9239246041		0.9201121431		0.9155014755						1000		0.725						1		1		1		1

				2000		1.003		1.008		0.994		0.987				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.3994569636		0.3810719151		0.4114908136		0.4445839009				1500		0.7715450229		0.7816100156		0.7649540193		0.7468130732				1500		0.8648530202		0.8708492947		0.8610738764		0.8512756002				1500		0.8921111506		0.8975261511		0.8883721133		0.8772870655						1500		0.725						1		1		1		1

				2500		0.943		0.964		0.927		0.89				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.5091408794		0.4857076172		0.5244790147		0.5666588867				2000		0.7113564309		0.7242356579		0.7029230866		0.6797325332				2000		0.8346704132		0.8403143214		0.8312129017		0.8226703339				2000		0.8522602691		0.8618628047		0.8456594996		0.8262514219						2000		0.725						0.9811812841		0.998945735		0.9695490849		0.9375621147

				3000		0.869		0.897		0.848		0.805				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.6054848595		0.5776173555		0.6237254076		0.6738869148				2500		0.6584173937		0.6737115573		0.6484262451		0.6210779137				2500		0.8160587837		0.8206827081		0.8133669473		0.8073299951				2500		0.8068259381		0.8209159893		0.7972124356		0.7692986975						2500		0.725						0.9081619224		0.9292573204		0.8943810277		0.8566591913

				3500		0.806		0.837		0.781		0.734				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.6921944416		0.66033612		0.7130471612		0.77039214				3000		0.6111600995		0.6284432901		0.5999169549		0.5693666397				3000		0.8056255713		0.8087633878		0.8040091969		0.8013488969				3000		0.7586155669		0.7770422099		0.7461568315		0.7105102932						3000		0.725						0.8429794475		0.8668183311		0.8274716619		0.7853332961

				4000		0.753		0.786		0.727		0.675				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		0.7692696257		0.7338639107		0.7924442755		0.8561745624				3500		0.5699586267		0.5887589522		0.5577926773		0.5250196447				3500		0.8013758537		0.802740845		0.8010227214		0.8022559214				3500		0.7112251063		0.7334358977		0.6963506307		0.6544291301						3500		0.725						0.7861498299		0.8120813134		0.7693692101		0.7241650272

				4500		0.706		0.742		0.679		0.623				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		0.8404159494		0.8017357174		0.8657339194		0.935358337				4000		0.5330215464		0.5529495024		0.5202009195		0.4859803835				4000		0.8016501127		0.8010011991		0.8027197374		0.808292108				4000		0.6649054719		0.6903229397		0.6480479989		0.6012435093						4000		0.725						0.735202133		0.7626889688		0.7175185096		0.6703177704

				5000		0.668		0.704		0.638		0.584				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		0.9048923053		0.8632445423		0.9321526593		1.0071186327				4500		0.500757439		0.5214531495		0.4875201204		0.452498706				4500		0.8053789535		0.8025919491		0.8079508015		0.8180734549				4500		0.6217662342		0.6497114133		0.6034032264		0.5531272324						4500		0.725						0.6906999159		0.7192457235		0.6724415453		0.6241361462

				6000		0.601		0.639		0.571		0.513				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		0.964922016		0.9205113793		0.9939907964		1.0739299425				5000		0.4719543068		0.4931418247		0.4584786361		0.4231224451				5000		0.81182531		0.806780151		0.8159777068		0.8308649701				5000		0.5813495847		0.6112468484		0.5618764242		0.5092553668						5000		0.725						0.6509714577		0.6801956203		0.6323843256		0.5836171657

				7000		0.545		0.583		0.517		0.461				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.0746059318		1.0251470814		1.1069789975		1.1960049283				6000		0.4228344277		0.4443961708		0.4092608155		0.3741654756				6000		0.8310125503		0.8211751009		0.8385059698		0.8634143215				6000		0.5088183416		0.5411710247		0.4880833653		0.4333556513						6000		0.725						0.5832199003		0.6129602356		0.5644976766		0.5160903112

				8000		0.499		0.537		0.473		0.416				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.172432127		1.1184708157		1.207752258		1.3048826183				7000		0.3831394779		0.404546311		0.3697785519		0.3356387189				7000		0.8562048643		0.8413666169		0.8671722378		0.9024527704				7000		0.4474857524		0.4808204924		0.4264188079		0.3719183207						7000		0.725						0.5284682454		0.5579949117		0.5100393819		0.4629499571

				10000		0.425		0.459		0.4		0.351				8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.2621061392		1.2040175721		1.3001277467		1.4046871675				8000		0.3502103629		0.3711671078		0.3372230666		0.3043528468				8000		0.8859897494		0.865965619		0.9005508497		0.9465273351				8000		0.3952758632		0.428616448		0.3744631041		0.3215468117						8000		0.725						0.4830487765		0.5119546314		0.4651352642		0.4197970301

				14000		0.325		0.354		0.305		0.266				10000		1.92		2.2944		2.1888		2.36352		2.5536						1.4229264752		1.3574361353		1.4657928795		1.5836754912						0.2990273858		0.3187034789		0.2869639681		0.2568573385						0.9554388826		0.9246725479		0.977425503		1						0.3129738503		0.3446663142		0.2935916519		0.2568573385								0.725						0.4124515667		0.4395910054		0.3958123697		0.3542859841

																14000		2.289		2.735355		2.60946		2.817759		3.04437						1.6963951572		1.6183183926		1.7474999485		1.8880381247						0.2318454191		0.2488020013		0.2215836346		0.1963929193						1		1		1		1						0.2318454191		0.2488020013		0.2215836346		0.1963929193								0.725						0.3197867849		0.3431751742		0.3056325994		0.2708867853

																20000		2.75		3.28625												2.0380457327												0.1737061353												1												0.1737061353														0.725						0.2395946694

																		k		1.195		1.14		1.231		1.33

								0.4		0.1

								2		0.05

																																														1.034		0.9138814081		0.9390802879		1

								0		0.175																																				1.034		0.8385262182		0.9216680243		1

								0.1		0.16875																																				1.024		0.7715450229		0.8921111506		1

								0.2		0.1625																																				1.003		0.7113564309		0.8522602691		0.9811812841

								0.3		0.15625																																				0.936		0.6584173937		0.8068259381		0.9081619224

								0.4		0.15																																				0.869		0.6111600995		0.7586155669		0.8429794475

								0.5		0.14375																																				0.806		0.5699586267		0.7112251063		0.7861498299

								0.6		0.1375																																				0.753		0.5330215464		0.6649054719		0.735202133

								0.7		0.13125																																				0.706		0.500757439		0.6217662342		0.6906999159

								0.8		0.125																																				0.668		0.4719543068		0.5813495847		0.6509714577

								0.9		0.11875																																				0.601		0.4228344277		0.5088183416		0.5832199003

								1		0.1125																																				0.545		0.3831394779		0.4474857524		0.5284682454

								1.1		0.10625																																				0.499		0.3502103629		0.3952758632		0.4830487765

								1.2		0.1																																				0.425		0.2990273858		0.3129738503		0.4124515667

								1.3		0.09375																																				0.325		0.2318454191		0.2318454191		0.3197867849

								1.4		0.0875																																				1.031		0.917640882		0.9396164958		1

								1.5		0.08125																																				1.031		0.8455442515		0.9239246041		1

								1.6		0.075																																				1.025		0.7816100156		0.8975261511		1

								1.7		0.06875																																				1.008		0.7242356579		0.8618628047		0.998945735

								1.8		0.0625																																				0.956		0.6737115573		0.8209159893		0.9292573204

								1.9		0.05625																																				0.897		0.6284432901		0.7770422099		0.8668183311

								2		0.05																																				0.837		0.5887589522		0.7334358977		0.8120813134

																																														0.786		0.5529495024		0.6903229397		0.7626889688

																																														0.742		0.5214531495		0.6497114133		0.7192457235

																																														0.704		0.4931418247		0.6112468484		0.6801956203

																																														0.639		0.4443961708		0.5411710247		0.6129602356

																																														0.583		0.404546311		0.4808204924		0.5579949117

																																														0.537		0.3711671078		0.428616448		0.5119546314

																																														0.459		0.3187034789		0.3446663142		0.4395910054

																																														0.354		0.2488020013		0.2488020013		0.3431751742

																																														1.0373565744		0.911427849		0.9387167838		1

																																														1.0341842301		0.8339388133		0.9201121431		1

																																														1.021494853		0.7649540193		0.8883721133		1

																																														0.9992884432		0.7029230866		0.8456594996		0.9695490849

																																														0.9199798366		0.6484262451		0.7972124356		0.8943810277

																																														0.8470159185		0.5999169549		0.7461568315		0.8274716619

																																														0.780396689		0.5577926773		0.6963506307		0.7693692101

																																														0.7264668365		0.5202009195		0.6480479989		0.7175185096

																																														0.6788816725		0.4875201204		0.6034032264		0.6724415453

																																														0.638		0.4584786361		0.5618764242		0.6323843256

																																														0.571		0.4092608155		0.4880833653		0.5644976766

																																														0.517		0.3697785519		0.4264188079		0.5100393819

																																														0.473		0.3372230666		0.3744631041		0.4651352642

																																														0.4		0.2869639681		0.2935916519		0.3958123697

																																														0.305		0.2215836346		0.2215836346		0.3056325994

																																														1.039		0.9047081297		0.9376637314		1

																																														1.026		0.8213429951		0.9155014755		1

																																														1.019		0.7468130732		0.8772870655		1

																																														0.987		0.6797325332		0.8262514219		0.9375621147

																																														0.883		0.6210779137		0.7692986975		0.8566591913

																																														0.805		0.5693666397		0.7105102932		0.7853332961

																																														0.734		0.5250196447		0.6544291301		0.7241650272

																																														0.675		0.4859803835		0.6012435093		0.6703177704

																																														0.623		0.452498706		0.5531272324		0.6241361462

																																														0.584		0.4231224451		0.5092553668		0.5836171657

																																														0.513		0.3741654756		0.4333556513		0.5160903112

																																														0.461		0.3356387189		0.3719183207		0.4629499571

																																														0.416		0.3043528468		0.3215468117		0.4197970301

																																														0.351		0.2568573385		0.2568573385		0.3542859841

																																														0.266		0.1963929193		0.1963929193		0.2708867853
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																																c1		1.35																						kc		0.86																						kc		0.79				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																				400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º						L		f						c		c		c		c

				500						0.978		0.962				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1						0		0.895						1		1		1		1

				1000		0.912		0.923		0.906		0.89				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1974705109		0.18838191		0.2034194133		0.219778895				500		0.8826661161		0.8877593359		0.8793408665		0.8702276146				500		0.9808258499		0.9823707363		0.9798271755		0.9771319143				500		0.899921343		0.9036907382		0.8974448643		0.8905937897						500		0.895						0.9862191241		0.9919098725		0.9825037615		0.9723213571

				1500		0.782		0.802		0.768		0.735				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.3846560993		0.3669522621		0.3962440655		0.4281109725				1000		0.7796481965		0.7893372916		0.7733043053		0.7558462506				1000		0.9541514778		0.9562542481		0.9528226397		0.9493622028				1000		0.8171115537		0.8254470955		0.8115931267		0.796162148						1000		0.895						0.8711153033		0.8819411079		0.8640271567		0.8445209504

				2000		0.681		0.707		0.662		0.623				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.5543573196		0.528842966		0.5710576238		0.6169834603				1500		0.6864943002		0.7005234299		0.6773153687		0.6521168851				1500		0.9384476457		0.9402936592		0.9373380456		0.9346893075				1500		0.7315211492		0.7450049493		0.7225945558		0.6976830481						1500		0.895						0.7670327377		0.7827077429		0.7567769483		0.728622218

				2500		0.607		0.637		0.587		0.544				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.7065741717		0.6740540216		0.7278600882		0.7863963585				2000		0.6034003753		0.6209872076		0.5919697753		0.5609560488				2000		0.931221974		0.9322207345		0.9307285834		0.9300259083				2000		0.6479662124		0.6661375194		0.6360283609		0.6031617441						2000		0.895						0.6741903635		0.6938404555		0.6614187434		0.626766535

				3000		0.552		0.584		0.529		0.482				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.8402781635		0.8016042731		0.8655919826		0.9352049853				2500		0.5330918228		0.5530178736		0.5202722677		0.4860539582				2500		0.9302271263		0.9300003603		0.9306023231		0.9325592543				2500		0.5730770558		0.5946426444		0.5590704587		0.5212043695						2500		0.895						0.5956333215		0.6178970654		0.5813097963		0.5430770482

				3500		0.507		0.539		0.483		0.438				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.960611756		0.9163994995		0.9895506876		1.0691327494				3000		0.4739794172		0.4951386866		0.4605162232		0.4251717376				3000		0.9336114591		0.9318968381		0.9350301248		0.9401405412				3000		0.5076838043		0.5313234967		0.4925148517		0.4522427435						3000		0.895						0.529585941		0.5532275827		0.5145432662		0.4750522208

				4000		0.469		0.501		0.444		0.396				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.0675749494		1.0184397007		1.0997362031		1.1881796508				3500		0.4258392271		0.4473957269		0.4122601792		0.3771191527				3500		0.9400234895		0.9366802264		0.9425778508		0.9510956818				3500		0.4530091342		0.4776397689		0.4373752033		0.3965102144						3500		0.895						0.4757980191		0.4998834937		0.4606258985		0.4213621818

				4500		0.436		0.467		0.414		0.365				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.1663102049		1.1126306557		1.2014459098		1.2980690983				4000		0.3855075141		0.4069354095		0.3721265693		0.3379117414				4000		0.9487856433		0.9436833098		0.9525622346		0.9647301957				4000		0.4063167659		0.4312203102		0.3906585374		0.3502655383						4000		0.895						0.4307346526		0.4546764352		0.4157838763		0.3775550183

				5000		0.408		0.44		0.385		0.341				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.2557890301		1.1979912086		1.2936203314		1.3976564101				4500		0.3524235428		0.3734197476		0.339405611		0.3064370855				4500		0.9590841096		0.9521755803		0.9641125444		0.9800070458				4500		0.3674584317		0.3921753039		0.3520394097		0.3126886555						4500		0.895						0.3937693215		0.4172287682		0.3792241463		0.3423878051

				6000		0.362		0.39		0.338		0.292				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.3390969019		1.2774648269		1.3794378964		1.4903756314				5000		0.324494506		0.3448956555		0.3119203979		0.2803238242				5000		0.9706875657		0.9619161725		0.9770047586		0.9967265917				5000		0.3342934611		0.358550636		0.3192619025		0.2812444521						5000		0.895						0.3625636938		0.3853582743		0.3485144111		0.3132109768

				7000		0.323		0.351		0.306		0.261				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.491313754		1.4226758825		1.5362403608		1.6597885296				6000		0.280074337		0.2990997627		0.2684542582		0.2395956186				6000		0.9969080589		0.9842815357		1		1				6000		0.2809429962		0.3038762303		0.2684542582		0.2395956186						6000		0.895						0.3129322201		0.3341896789		0.2999488918		0.2677046018

				8000		0.292		0.317		0.273		0.234				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.6270747303		1.5521884456		1.6760912075		1.8108865199				7000		0.2468192141		0.264480128		0.2361015752		0.2097001179				7000		1		1		1		1				7000		0.2468192141		0.264480128		0.2361015752		0.2097001179						7000		0.895						0.2757756582		0.2955085229		0.2638006426		0.2343018077

																8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.7515222918		1.6709082951		1.8042878169		1.949393011				8000		0.2208024432		0.2372049095		0.2108957062		0.186637051				8000		1		1		1		1				8000		0.2208024432		0.2372049095		0.2108957062		0.186637051						8000		0.895						0.2467066404		0.2650334185		0.2356376606		0.2085330179

																		1.92		2.2944		2.1888		2.36352		2.5536						1.9747051088		1.8838190996		2.034194133		2.1977889495						0.1828100776		0.197089787		0.1742411805		0.1534273544						1		1		1		1						0.1828100776		0.197089787		0.1742411805		0.1534273544								0.895						0.20425707		0.2202120525		0.1946828832		0.1714272116

																		2.289		2.735355		2.60946		2.817759		3.04437						2.3542187469		2.2458655828		2.4251408179		2.6201765133						0.1367070785		0.1479884501		0.1299855191		0.1138025658						1		1		1		1						0.1367070785		0.1479884501		0.1299855191		0.1138025658								0.895						0.1527453392		0.1653502236		0.1452352169		0.1271537048

																		k		1.195		1.14		1.231		1.33																																																								0.895						0

																																														0.907		0.7796481965		0.8171115537		0.8711153033

																																														0.78		0.6864943002		0.7315211492		0.7670327377

																																														0.68		0.6034003753		0.6479662124		0.6741903635

																																														0.607		0.5330918228		0.5730770558		0.5956333215

																																														0.551		0.4739794172		0.5076838043		0.529585941

																																														0.506		0.4258392271		0.4530091342		0.4757980191

																																														0.468		0.3855075141		0.4063167659		0.4307346526

																																														0.436		0.3524235428		0.3674584317		0.3937693215

																																														0.408		0.324494506		0.3342934611		0.3625636938

																																														0.362		0.280074337		0.2809429962		0.3129322201

																																														0.323		0.2468192141		0.2468192141		0.2757756582

																																														0.292		0.2208024432		0.2208024432		0.2467066404

																																														0.917		0.7893372916		0.8254470955		0.8819411079

																																														0.799		0.7005234299		0.7450049493		0.7827077429

																																														0.707		0.6209872076		0.6661375194		0.6938404555

																																														0.637		0.5530178736		0.5946426444		0.6178970654

																																														0.582		0.4951386866		0.5313234967		0.5532275827

																																														0.539		0.4473957269		0.4776397689		0.4998834937

																																														0.501		0.4069354095		0.4312203102		0.4546764352

																																														0.467		0.3734197476		0.3921753039		0.4172287682

																																														0.44		0.3448956555		0.358550636		0.3853582743

																																														0.39		0.2990997627		0.3038762303		0.3341896789

																																														0.351		0.264480128		0.264480128		0.2955085229

																																														0.317		0.2372049095		0.2372049095		0.2650334185

																																														1.015		0.8793408665		0.8974448643		0.9825037615

																																														0.9		0.7733043053		0.8115931267		0.8640271567

																																														0.765		0.6773153687		0.7225945558		0.7567769483

																																														0.662		0.5919697753		0.6360283609		0.6614187434

																																														0.585		0.5202722677		0.5590704587		0.5813097963

																																														0.529		0.4605162232		0.4925148517		0.5145432662

																																														0.483		0.4122601792		0.4373752033		0.4606258985

																																														0.444		0.3721265693		0.3906585374		0.4157838763

																																														0.414		0.339405611		0.3520394097		0.3792241463

																																														0.385		0.3119203979		0.3192619025		0.3485144111

																																														0.338		0.2684542582		0.2684542582		0.2999488918

																																														0.306		0.2361015752		0.2361015752		0.2638006426

																																														0.273		0.2108957062		0.2108957062		0.2356376606

																																														1.014		0.8702276146		0.8905937897		0.9723213571

																																														0.885		0.7558462506		0.796162148		0.8445209504

																																														0.735		0.6521168851		0.6976830481		0.728622218

																																														0.623		0.5609560488		0.6031617441		0.626766535

																																														0.544		0.4860539582		0.5212043695		0.5430770482

																																														0.482		0.4251717376		0.4522427435		0.4750522208

																																														0.438		0.3771191527		0.3965102144		0.4213621818

																																														0.396		0.3379117414		0.3502655383		0.3775550183

																																														0.365		0.3064370855		0.3126886555		0.3423878051

																																														0.341		0.2803238242		0.2812444521		0.3132109768

																																														0.292		0.2395956186		0.2395956186		0.2677046018

																																														0.261		0.2097001179		0.2097001179		0.2343018077

																																														0.234		0.186637051		0.186637051		0.2085330179
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																																c1		1.12																						kc		0.94																				kc		0.91				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																		400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		f						c		c		c		c

				500		0.959		0.961		0.958		0.956				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1				0		0.955						1		1		1		1

				1000		0.812		0.825		0.806		0.787				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.2168004217		0.2068221596		0.2233316478		0.2412925196				500		0.8718836288		0.8774416789		0.8682540268		0.8583027583				500		0.9904073049		0.991111597		0.9899527833		0.9887292429				500		0.8803283502		0.885310677		0.8770660999		0.8680867532				500		0.955						0.9129671505		0.9187870984		0.9091665202		0.8987463437

				1500		0.684		0.705		0.669		0.639				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.4223091548		0.4028723318		0.435031439		0.4700177204				1000		0.7590262964		0.7696746799		0.7520520692		0.7328538472				1000		0.9785590225		0.9794626231		0.977992123		0.9765332983				1000		0.7756571438		0.7858132222		0.7689755894		0.7504647804						0.955						0.7947919334		0.8059420732		0.7874890777		0.7673862275

				2000		0.594		0.62		0.575		0.539				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.6086220172		0.5806101252		0.6269570738		0.6773784794				1500		0.6566977334		0.6720677611		0.6466582063		0.6191833376				1500		0.9721975319		0.972887915		0.9717966313		0.9709021622				1500		0.6754776801		0.6907967		0.6654254455		0.6377401984				1500		0.955						0.6876416057		0.7037358755		0.6771290118		0.6483595158

				2500		0.527		0.556		0.506		0.467				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.775739009		0.7400355399		0.7991085523		0.8633747966				2000		0.5665505088		0.5854648995		0.5543168234		0.5213875816				2000		0.9700353157		0.9702157442		0.9700000477		0.9702409819				2000		0.5840514253		0.6034378466		0.5714606146		0.5373794669				2000		0.955						0.593246606		0.6130522507		0.5804364643		0.5459555828

				3000		0.48		0.51		0.457		0.416				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.9225309612		0.8800713772		0.9503226889		1.02674994				2500		0.4921631761		0.5130255733		0.4788411632		0.4436820055				2500		0.9709008302		0.9703846855		0.9713558146		0.9730849321				2500		0.5069139512		0.528682677		0.492961648		0.4559540394				2500		0.955						0.5153541111		0.5371995532		0.5014043593		0.4645884874

				3500		0.438		0.468		0.418		0.379				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		1.0546437181		1.0061036307		1.0864154118		1.1737875692				3000		0.4314181306		0.4529586688		0.4178329668		0.3826172678				3000		0.9738906054		0.9725487224		0.9749220273		0.9783830288				3000		0.4429841794		0.4657439349		0.4285809071		0.3910710392				3000		0.955						0.4517467336		0.474302271		0.4375214312		0.4006463538

				4000		0.406		0.435		0.385		0.344				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.1720772799		1.1181323005		1.207386721		1.3044876839				3500		0.3832763148		0.4046844061		0.3699142067		0.3357699794				3500		0.9783064901		0.9760724896		0.9799578364		0.9852704694				3500		0.391775296		0.4146048684		0.377479717		0.340789651				3500		0.955						0.4013364553		0.4237533048		0.3873447191		0.3515916014

				4500		0.377		0.406		0.357		0.317				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.2804774908		1.2215433803		1.3190525449		1.4251339437				4000		0.3438641001		0.3647003378		0.3309690103		0.298390764				4000		0.9838515171		0.9806619293		0.9861649327		0.9934475469				4000		0.3495081261		0.3718920118		0.335612228		0.3003588513				4000		0.955						0.3600671205		0.3818851705		0.3465644087		0.3124510618

				5000		0.352		0.38		0.332		0.294				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.3787151819		1.3152596714		1.4202496978		1.5344696166				4500		0.3121403926		0.3322113823		0.2998016325		0.2689003026				4500		0.9900946757		0.9859295517		0.9930825813		1				4500		0.3152631766		0.3369524544		0.3018899315		0.2689003026				4500		0.955						0.3268485786		0.3478653218		0.313928411		0.2815709975

				6000		0.31		0.336		0.293		0.257				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.4701778598		1.40251277		1.5144677367		1.6362648983				5000		0.2857649344		0.3049955579		0.2740061958		0.2447608012				5000		0.9969483018		0.9917812983		1		1				5000		0.2866396721		0.3075229977		0.2740061958		0.2447608012				5000		0.955						0.2992302978		0.3193670763		0.2869174825		0.2562940327

				7000		0.276		0.3		0.261		0.227				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.6372948515		1.5619381847		1.6866192152		1.8222612155				6000		0.2445315438		0.2620884008		0.23388161		0.2076610788				6000		1		1		1		1				6000		0.2445315438		0.2620884008		0.23388161		0.2076610788				6000		0.955						0.2560539726		0.274438116		0.2449022095		0.2174461558

				8000		0.248		0.271		0.234		0.203				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.7863451414		1.7041284195		1.8401597231		1.9881498227				7000		0.2141945808		0.2302516628		0.2045077628		0.1808222146				7000		1		1		1		1				7000		0.2141945808		0.2302516628		0.2045077628		0.1808222146				7000		0.955						0.2242875192		0.2411012176		0.2141442543		0.1893426331

																8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.9229745739		1.834469468		1.9809051887		2.1402143793				8000		0.1907525468		0.2055030197		0.1818895558		0.1603263102				8000		1		1		1		1				8000		0.1907525468		0.2055030197		0.1818895558		0.1603263102				8000		0.955						0.1997408867		0.215186408		0.1904602679		0.167880953

																		1.92		2.2944												2.1680042172												0.1569420294												1												0.1569420294												0.955						0.1643372036		0		0		0

																		2.289		2.735355												2.5846675277												0.1165213455												1												0.1165213455												0.955						0.1220118801		0		0		0

																		k		1.195		1.14		1.231		1.33

																																														0.959		0.8718836288		0.8803283502		0.9129671505

																																														0.812		0.7590262964		0.7756571438		0.7947919334

																																														0.684		0.6566977334		0.6754776801		0.6876416057

																																														0.594		0.5665505088		0.5840514253		0.593246606

																																														0.527		0.4921631761		0.5069139512		0.5153541111

																																														0.48		0.4314181306		0.4429841794		0.4517467336

																																														0.438		0.3832763148		0.391775296		0.4013364553

																																														0.406		0.3438641001		0.3495081261		0.3600671205

																																														0.377		0.3121403926		0.3152631766		0.3268485786

																																														0.352		0.2857649344		0.2866396721		0.2992302978

																																														0.31		0.2445315438		0.2445315438		0.2560539726

																																														0.276		0.2141945808		0.2141945808		0.2242875192

																																														0.248		0.1907525468		0.1907525468		0.1997408867

																																														0.961		0.8774416789		0.885310677		0.9187870984

																																														0.825		0.7696746799		0.7858132222		0.8059420732

																																														0.705		0.6720677611		0.6907967		0.7037358755

																																														0.62		0.5854648995		0.6034378466		0.6130522507

																																														0.556		0.5130255733		0.528682677		0.5371995532

																																														0.51		0.4529586688		0.4657439349		0.474302271

																																														0.468		0.4046844061		0.4146048684		0.4237533048

																																														0.435		0.3647003378		0.3718920118		0.3818851705

																																														0.406		0.3322113823		0.3369524544		0.3478653218

																																														0.38		0.3049955579		0.3075229977		0.3193670763

																																														0.336		0.2620884008		0.2620884008		0.274438116

																																														0.3		0.2302516628		0.2302516628		0.2411012176

																																														0.271		0.2055030197		0.2055030197		0.215186408

																																														0.958		0.8682540268		0.8770660999		0.9091665202

																																														0.806		0.7520520692		0.7689755894		0.7874890777

																																														0.669		0.6466582063		0.6654254455		0.6771290118

																																														0.575		0.5543168234		0.5714606146		0.5804364643

																																														0.506		0.4788411632		0.492961648		0.5014043593

																																														0.457		0.4178329668		0.4285809071		0.4375214312

																																														0.418		0.3699142067		0.377479717		0.3873447191

																																														0.385		0.3309690103		0.335612228		0.3465644087

																																														0.357		0.2998016325		0.3018899315		0.313928411

																																														0.332		0.2740061958		0.2740061958		0.2869174825

																																														0.293		0.23388161		0.23388161		0.2449022095

																																														0.261		0.2045077628		0.2045077628		0.2141442543

																																														0.234		0.1818895558		0.1818895558		0.1904602679

																																														0.956		0.8583027583		0.8680867532		0.8987463437

																																														0.787		0.7328538472		0.7504647804		0.7673862275

																																														0.639		0.6191833376		0.6377401984		0.6483595158

																																														0.539		0.5213875816		0.5373794669		0.5459555828

																																														0.467		0.4436820055		0.4559540394		0.4645884874

																																														0.416		0.3826172678		0.3910710392		0.4006463538

																																														0.379		0.3357699794		0.340789651		0.3515916014

																																														0.344		0.298390764		0.3003588513		0.3124510618

																																														0.317		0.2689003026		0.2689003026		0.2815709975

																																														0.294		0.2447608012		0.2447608012		0.2562940327

																																														0.257		0.2076610788		0.2076610788		0.2174461558

																																														0.227		0.1808222146		0.1808222146		0.1893426331

																																														0.203		0.1603263102		0.1603263102		0.167880953
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																																c1		1.71																						kc		0.77																				kc		0.68				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																		400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		f						c		c		c		c

				500		1.006		1.006		1.006		1.002				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1				0		0.84						1		1		1		1

				1000		0.965		0.97		0.96		0.95				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1754571533		0.1673817194		0.1807428918		0.1952786727				500		0.8950318986		0.8995951721		0.8920532734		0.8838929406				500		0.9747123665		0.9770473544		0.9732002542		0.9691082133				500		0.9182523269		0.9207283229		0.9166184139		0.9120683619				500		0.84						1		1		1		1

				1500		0.872		0.886		0.863		0.828				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.3417759131		0.326045641		0.3520720913		0.3803865811				1000		0.8031143427		0.8117249522		0.7974798381		0.7819851197				1000		0.9332929422		0.9366655289		0.9311470646		0.9254973469				1000		0.8605168928		0.8666113219		0.8564488558		0.8449350204				1000		0.84						0.9560885032		0.9663392288		0.9493807597		0.9309346663

				2000		0.782		0.806		0.765		0.729				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.4925594042		0.4698893061		0.5073980139		0.5482041905				1500		0.7204706687		0.7329243626		0.7123145825		0.6898772444				1500		0.9067395356		0.9100638062		0.9046916621		0.8995822598				1500		0.7945729071		0.8053549187		0.7873561925		0.7668862262				1500		0.84						0.8577031771		0.8725290031		0.8479935505		0.8212824338

				2500		0.697		0.731		0.681		0.637				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.6278076265		0.5989127148		0.6467206596		0.6987315006				2000		0.646192986		0.6620215057		0.6358620028		0.6076289926				2000		0.8918195491		0.8943003021		0.8904037479		0.8873587211				2000		0.7245781802		0.7402675635		0.714127725		0.6847613915				2000		0.84						0.7692773643		0.7881208401		0.7569785748		0.7233678483

				3000		0.64		0.673		0.617		0.56				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.7466067407		0.7122440874		0.7690986593		0.8309514353				2500		0.5819651098		0.6003487873		0.5700488135		0.5378610405				2500		0.8856556932		0.886771253		0.8852196254		0.885220338				2500		0.6571008511		0.6770052426		0.6439631445		0.6076013139				2500		0.84						0.6928156069		0.7147009373		0.6786295399		0.6403107625

				3500		0.591		0.625		0.567		0.517				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.8535259435		0.8142423227		0.8792388589		0.9499493764				3000		0.5263595537		0.5464636707		0.513440476		0.4790182845				3000		0.8856589561		0.8850466541		0.8864441233		0.8901715076				3000		0.5943140416		0.617440525		0.5792135822		0.5381190933				3000		0.84						0.6266185163		0.6505519889		0.6112386619		0.5702598625

				4000		0.551		0.586		0.525		0.474				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		0.9485652348		0.9049074207		0.9771412586		1.0557253241				3500		0.4796754431		0.5007500293		0.4662508532		0.4309488945				3500		0.8900764747		0.8875312804		0.8922171759		0.9000409515				3500		0.5389148649		0.5642054994		0.5225755184		0.4788103183				3500		0.84						0.5710421941		0.5961309873		0.5550605395		0.5130343982

				4500		0.516		0.551		0.491		0.442				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.0362938115		0.9885982804		1.0675127045		1.1533646605				4000		0.4394508256		0.4609542716		0.4258659185		0.390566017				4000		0.897841996		0.8931809416		0.9014595008		0.9137193142				4000		0.4894522951		0.5160816248		0.4724182485		0.4274463842				4000		0.84						0.5231557448		0.5487550852		0.5069832363		0.464959544

				5000		0.484		0.52		0.46		0.41				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.115797834		1.064443122		1.1494118274		1.241850309				4500		0.405638027		0.4271841509		0.3921244115		0.3573634262				4500		0.9079375026		0.9010839379		0.9130803838		0.92990329				4500		0.4467686662		0.4740780885		0.429452235		0.3843017118				4500		0.84						0.4829024131		0.5085525606		0.4668147756		0.4254326502

				6000		0.435		0.469		0.412		0.36				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.1898188206		1.1350572849		1.2256627348		1.324233499				5000		0.3764983597		0.3978380495		0.3631985087		0.3292808667				5000		0.919950504		0.9108205784		0.9266734157		0.9482087752				5000		0.4092593657		0.4367908005		0.3919379822		0.347266209				5000		0.84						0.448212333		0.4736167256		0.432379177		0.3920010318

				7000		0.392		0.425		0.369		0.324				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.3250670429		1.2640806936		1.3649853806		1.4747608092				6000		0.3290102251		0.3495218463		0.3163560044		0.2845185773				6000		0.9484099419		0.9345353047		0.9584179505		0.9897194944				6000		0.346907187		0.3740060375		0.3300814684		0.2874739549				6000		0.84						0.3916788394		0.416097436		0.3766142909		0.3387125921

				8000		0.358		0.388		0.337		0.292				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.4456938357		1.3791556257		1.4892461187		1.6090148967				7000		0.2925422789		0.3120062986		0.2806245885		0.2509319911				7000		0.9808917218		0.9621468849		0.9942638488		1				7000		0.2982411538		0.3242813582		0.2822435804		0.2509319911				7000		0.84						0.3482646177		0.3714360698		0.3340768911		0.2987285608

				10000		0.302		0.33		0.282		0.244				8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.5562683959		1.4846409802		1.6031517953		1.7320811435				8000		0.2634758034		0.2818551243		0.2522867787		0.2246134062				8000		1		0.9928086525		1		1				8000		0.2634758034		0.2838967243		0.2522867787		0.2246134062				8000		0.84						0.3136616707		0.3355418146		0.3003414032		0.2673969122

				14000														1.92		2.2944		2.1888		2.36352		2.5536						1.7545715326		1.6738171943		1.8074289177		1.9527867267						0.2202127503		0.2365848116		0.210325414		0.1861174409						1		1		1		1						0.2202127503		0.2365848116		0.210325414		0.1861174409						0.84						0.262158036		0.2816485852		0.2503873977		0.221568382

																		2.289		2.735355		2.60946		2.817759		3.04437						2.0917782491		1.9955039364		2.1547941629		2.3280879257						0.1664792021		0.1797477671		0.1585378784		0.1393109614						1		1		1		1						0.1664792021		0.1797477671		0.1585378784		0.1393109614						0.84						0.1981895264		0.213985437		0.1887355696		0.1658463826

																		k		1.195		1.14		1.231		1.33

																																														1.069		0.8950318986		0.9182523269		1

																																														0.991		0.8031143427		0.8605168928		0.9560885032

																																														0.875		0.7204706687		0.7945729071		0.8577031771

																																														0.775		0.646192986		0.7245781802		0.7692773643

																																														0.701		0.5819651098		0.6571008511		0.6928156069

																																														0.634		0.5263595537		0.5943140416		0.6266185163

																																														0.585		0.4796754431		0.5389148649		0.5710421941

																																														0.545		0.4394508256		0.4894522951		0.5231557448

																																														0.511		0.405638027		0.4467686662		0.4829024131

																																														0.481		0.3764983597		0.4092593657		0.448212333

																																														0.431		0.3290102251		0.346907187		0.3916788394

																																														0.391		0.2925422789		0.2982411538		0.3482646177

																																														0.358		0.2634758034		0.2634758034		0.3136616707

																																														0.304		0.2202127503		0.2202127503		0.262158036

																																														0.235		0.1664792021		0.1664792021		0.1981895264

																																														1.071		0.8995951721		0.9207283229		1

																																														0.997		0.8117249522		0.8666113219		0.9663392288

																																														0.893		0.7329243626		0.8053549187		0.8725290031

																																														0.798		0.6620215057		0.7402675635		0.7881208401

																																														0.728		0.6003487873		0.6770052426		0.7147009373

																																														0.664		0.5464636707		0.617440525		0.6505519889

																																														0.617		0.5007500293		0.5642054994		0.5961309873

																																														0.577		0.4609542716		0.5160816248		0.5487550852

																																														0.544		0.4271841509		0.4740780885		0.5085525606

																																														0.515		0.3978380495		0.4367908005		0.4736167256

																																														0.465		0.3495218463		0.3740060375		0.416097436

																																														0.423		0.3120062986		0.3242813582		0.3714360698

																																														0.388		0.2818551243		0.2838967243		0.3355418146

																																														0.33		0.2365848116		0.2365848116		0.2816485852

																																														0.258		0.1797477671		0.1797477671		0.213985437

																																														1.069		0.8920532734		0.9166184139		1

																																														0.984		0.7974798381		0.8564488558		0.9493807597

																																														0.863		0.7123145825		0.7873561925		0.8479935505

																																														0.76		0.6358620028		0.714127725		0.7569785748

																																														0.682		0.5700488135		0.6439631445		0.6786295399

																																														0.612		0.513440476		0.5792135822		0.6112386619

																																														0.563		0.4662508532		0.5225755184		0.5550605395

																																														0.521		0.4258659185		0.4724182485		0.5069832363

																																														0.486		0.3921244115		0.429452235		0.4668147756

																																														0.456		0.3631985087		0.3919379822		0.432379177

																																														0.407		0.3163560044		0.3300814684		0.3766142909

																																														0.369		0.2806245885		0.2822435804		0.3340768911

																																														0.337		0.2522867787		0.2522867787		0.3003414032

																																														0.286		0.210325414		0.210325414		0.2503873977

																																														0.217		0.1585378784		0.1585378784		0.1887355696

																																														1.067		0.8838929406		0.9120683619		1

																																														0.974		0.7819851197		0.8449350204		0.9309346663

																																														0.84		0.6898772444		0.7668862262		0.8212824338

																																														0.724		0.6076289926		0.6847613915		0.7233678483

																																														0.641		0.5378610405		0.6076013139		0.6403107625

																																														0.567		0.4790182845		0.5381190933		0.5702598625

																																														0.517		0.4309488945		0.4788103183		0.5130343982

																																														0.474		0.390566017		0.4274463842		0.464959544

																																														0.438		0.3573634262		0.3843017118		0.4254326502

																																														0.41		0.3292808667		0.347266209		0.3920010318

																																														0.36		0.2845185773		0.2874739549		0.3387125921

																																														0.324		0.2509319911		0.2509319911		0.2987285608

																																														0.292		0.2246134062		0.2246134062		0.2673969122

																																														0.244		0.1861174409		0.1861174409		0.221568382

																																														0.182		0.1393109614		0.1393109614		0.1658463826
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Gráfico7

		0.0000001		0.2771742196		0.2644172472		0.1465792879		0.1583675491

		0.1422926475		0.3994569636		0.3810719151		0.285524238		0.3084867884
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0.848

0.805

0.6111600995

0.753

0.786

0.781

0.734

0.5699586267

0.706

0.742

0.727

0.675

0.5330215464

0.668

0.704

0.679

0.623

0.500757439

0.601

0.639

0.638

0.584

0.4719543068

0.545

0.583

0.571

0.513

0.4228344277

0.499

0.537

0.517

0.461

0.3831394779

0.425

0.459

0.473

0.416

0.3502103629

0.325

0.354

0.4

0.351

0.2990273858

0.305

0.266

0.2318454191

0.1737061353



y=1

																																c1		1																						kc		1																								kc		1				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3(2002)/f																						400º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º								L		f						c

				500		0.917		0.921		0.917		0.914				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1								0		1						0.999999935

				1000		0.746		0.759		0.736		0.720				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.22944		0.21888		0.236352		0.25536				500		0.8648649581		0.8707272541		0.8610359859		0.8505351115				500		1		1		1		1				500		0.8648649581		0.8707272541		0.8610359859		0.8505351115								500		1						0.8648649581

				1500		0.617		0.640		0.606		0.577				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.44693		0.42636		0.460394		0.49742				1000		0.7455260444		0.7568060585		0.7381374834		0.7177993626				1000		1		1		1		1				1000		0.7455260444		0.7568060585		0.7381374834		0.7177993626										1						0.7455260444

				2000		0.538		0.564		0.520		0.486				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.644105		0.61446		0.663509		0.71687				1500		0.6372890935		0.6534989633		0.6267169996		0.5978626704				1500		1		1		1		1				1500		0.6372890935		0.6534989633		0.6267169996		0.5978626704								1500		1						0.6372890935

				2500		0.482		0.508		0.463		0.428				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.820965		0.78318		0.845697		0.91371				2000		0.5429937086		0.5626417743		0.5303320245		0.4964479162				2000		1		1		1		1				2000		0.5429937086		0.5626417743		0.5303320245		0.4964479162								2000		1						0.5429937086

				3000		0.435		0.465		0.416		0.376				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.976315		0.93138		1.005727		1.08661				2500		0.4666347539		0.4878917816		0.4531294466		0.4177510352				2500		1		1		1		1				2500		0.4666347539		0.4878917816		0.4531294466		0.4177510352								2500		1						0.4666347539

				3500		0.397		0.424		0.378		0.344				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		1.11613		1.06476		1.149754		1.24222				3000		0.4055022009		0.4270478901		0.3919892552		0.3572314003				3000		1		1		1		1				3000		0.4055022009		0.4270478901		0.3919892552		0.3572314003								3000		1						0.4055022009

				4000		0.367		0.394		0.346		0.311				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.24041		1.18332		1.277778		1.38054				3500		0.3578783213		0.3789661146		0.3447882564		0.3115852828				3500		1		1		1		1				3500		0.3578783213		0.3789661146		0.3447882564		0.3115852828								3500		1						0.3578783213

				4500		0.340		0.367		0.320		0.285				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.35513		1.29276		1.395954		1.50822				4000		0.3194247928		0.3396953957		0.3069444105		0.275626757				4000		1		1		1		1				4000		0.3194247928		0.3396953957		0.3069444105		0.275626757								4000		1						0.3194247928

				5000		0.316		0.342		0.298		0.266				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.459095		1.39194		1.503051		1.62393				4500		0.2888078134		0.3081447091		0.2769768724		0.2475288755				4500		1		1		1		1				4500		0.2888078134		0.3081447091		0.2769768724		0.2475288755								4500		1						0.2888078134

				6000		0.277		0.300		0.263		0.233				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.55589		1.48428		1.602762		1.73166				5000		0.2635687394		0.2819518733		0.2523771925		0.2246969515				5000		1		1		1		1				5000		0.2635687394		0.2819518733		0.2523771925		0.2246969515								5000		1						0.2635687394

				7000		0.246		0.268		0.232						6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.73275		1.653		1.78495		1.9285				6000		0.2244808073		0.2410710755		0.2144540575		0.1898813274				6000		1		1		1		1				6000		0.2244808073		0.2410710755		0.2144540575		0.1898813274								6000		1						0.2244808073

				8000				0.241								7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.89049		1.80348		1.947442		2.10406				7000		0.1959895163		0.2110427169		0.1869366933		0.1648875582				7000		1		1		1		1				7000		0.1959895163		0.2110427169		0.1869366933		0.1648875582								7000		1						0.1959895163

																8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		2.035085		1.94142		2.096393		2.26499				8000		0.1741172181		0.1878658476		0.1658785983		0.1459019025				8000		1		1		1		1				8000		0.1741172181		0.1878658476		0.1658785983		0.1459019025								8000		1						0.1741172181

																		1.92		2.2944												2.2944												0.1427750525												1												0.1427750525																1						0.1427750525

																		2.289		2.735355												2.735355												0.1055959375												1												0.1055959375																1						0.1055959375

																		k		1.195		1.14		1.231		1.33

						-1		0.45

						-0.9		0.4515

						-0.8		0.456

						-0.7		0.4635																																				0		0.917		0.8648649581

						-0.6		0.474																																				1.2		0.746		0.7455260444

						-0.5		0.4875																																						0.617		0.6372890935

						-0.4		0.504																																						0.538		0.5429937086

						-0.3		0.5235																																						0.482		0.4666347539

						-0.2		0.546																																						0.435		0.4055022009

						-0.1		0.5715																																						0.397		0.3578783213

						0		0.6																																						0.367		0.3194247928

						0.1		0.6315																																						0.340		0.2888078134

						0.2		0.666																																						0.316		0.2635687394

						0.3		0.7035																																						0.277		0.2244808073

						0.4		0.744																																						0.246		0.1959895163

						0.5		0.7875																																						0.921		0.8707272541

						0.6		0.834																																						0.759		0.7568060585

						0.7		0.8835																																						0.640		0.6534989633

						0.8		0.936																																						0.564		0.5626417743

						0.9		0.9915																																						0.508		0.4878917816

						0.915		1																																						0.465		0.4270478901

						1		1																																						0.424		0.3789661146

																																														0.394		0.3396953957

																																														0.367		0.3081447091

																																														0.342		0.2819518733

																																														0.300		0.2410710755

										0																																				0.268		0.2110427169

								1		0.5																																				0.241		0.1878658476

								0.5		1																																				0.917		0.8610359859

								0		1																																				0.736		0.7381374834

								-1																																						0.606		0.6267169996

																																														0.520		0.5303320245

																																														0.463		0.4531294466

																																														0.416		0.3919892552

																																														0.378		0.3447882564

																																														0.346		0.3069444105

																																														0.320		0.2769768724

																																														0.298		0.2523771925

																																														0.263		0.2144540575

																																														0.232		0.1869366933

																																														0.914		0.8505351115

																																														0.720		0.7177993626

																																														0.577		0.5978626704

																																														0.486		0.4964479162

																																														0.428		0.4177510352

																																														0.376		0.3572314003

																																														0.344		0.3115852828

																																														0.311		0.275626757

																																														0.285		0.2475288755

																																														0.266		0.2246969515

																																														0.233		0.1898813274
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		0.5																														c1		1.31																						kc		0.858																						kc		0.7875				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3(2002)/f																				400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º						L		f						c		c		c		c

				500		1		0.99		0.987		0.987				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1						0		0.89375						1		1		1		1

				1000		0.93		0.943		0.921		0.903				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.2004626588		0.1912363439		0.2065017012		0.2231090679				500		0.8809927926		0.8861579633		0.8776204521		0.8683776183				500		0.9800411933		0.9816242328		0.9790181128		0.9762580469				500		0.8989344515		0.9027466251		0.8964292291		0.8894959903						500		0.89375						0.9857262015		0.9915054135		0.9819529534		0.9716113211

				1500		0.784		0.807		0.765		0.734				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.390484554		0.3725124616		0.4022481055		0.4345978719				1000		0.7764576206		0.7862945386		0.7700165376		0.7522898068				1000		0.9528138119		0.9549498746		0.9514653329		0.9479596576				1000		0.8149101229		0.8233882841		0.8092954215		0.7935884199						1000		0.89375						0.8687637712		0.8797701132		0.8615569652		0.8417228607

				2000		0.68		0.709		0.657		0.617				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.5627571514		0.5368561947		0.5797105049		0.6263322271				1500		0.6818769164		0.6961170484		0.6725618556		0.6470000049				1500		0.936992352		0.938832742		0.9358908996		0.9332827903				1500		0.7277294366		0.7414707831		0.7186327551		0.6932518328						1500		0.89375						0.7629392072		0.778872222		0.7525167615		0.7239160894

				2500		0.607		0.639		0.581		0.532				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.7172804509		0.6842675431		0.7388888996		0.7983121336				2000		0.5976422399		0.6154493839		0.5860763982		0.5547316519				2000		0.9299716384		0.9309019482		0.9295303085		0.9290004045				2000		0.6426456628		0.6611323406		0.6305081102		0.59712746						2000		0.89375						0.6686906181		0.6886146952		0.6557498161		0.6206787714

				3000		0.548		0.581		0.524		0.475				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.8530103761		0.8137504843		0.8787077598		0.949375565				2500		0.5266206122		0.5467179931		0.5137052737		0.4792906328				2500		0.9293990342		0.9290268488		0.9298796774		0.9321684544				2500		0.5666248756		0.5884845995		0.5524427366		0.5141674024						2500		0.89375						0.5892258597		0.6117124398		0.5747751314		0.5362692395

				3500		0.501		0.533		0.476		0.429				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.9751673088		0.9302851314		1.004544734		1.0853326533				3000		0.4671684267		0.4884187894		0.453665887		0.4182891476				3000		0.9333570692		0.9314103386		0.9349410738		0.9405608907				3000		0.500524871		0.5243862659		0.4852347379		0.4447230921						3000		0.89375						0.5227059319		0.5464825616		0.5075981952		0.4680158295

				4000		0.461		0.493		0.438		0.39				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.0837512489		1.0338714843		1.1163998221		1.2061833984				3500		0.4189562792		0.4405213009		0.4053919015		0.370361159				3500		0.9404330975		0.9367668137		0.9432154563		0.9524278633				3500		0.445492912		0.4702571595		0.4297977718		0.3888600631						3500		0.89375						0.4687622704		0.4928909661		0.4535853443		0.414390108

				4500		0.425		0.455		0.403		0.357				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.1839825783		1.1294896563		1.2196506727		1.3177379323				4000		0.3787137225		0.4000771344		0.3653926906		0.3313989926				4000		0.9499368521		0.9444160076		0.9540071496		0.9670634645				4000		0.398672524		0.4236238387		0.3830083357		0.3426858782						4000		0.89375						0.4237356335		0.4476387518		0.4088309824		0.3707960756

				5000		0.396		0.426		0.375		0.331				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.2748172206		1.2161436246		1.3132217561		1.4188342287				4500		0.3458051683		0.3666794218		0.3328811915		0.3002120627				4500		0.9610140978		0.9535909233		0.9664023131		0.983379724				4500		0.3598336061		0.3845248658		0.3444540509		0.3052860003						4500		0.89375						0.3869148736		0.4102706817		0.37245448		0.3359016086

				6000		0.347		0.377		0.327		0.286				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.3593874047		1.2968214572		1.4003396613		1.5129583668				5000		0.3180947015		0.338329914		0.3056395686		0.2743965717				5000		0.9734338261		0.9640500816		0.9801778947		1				5000		0.3267758865		0.3509464088		0.3118205075		0.2743965717						5000		0.89375						0.3559101555		0.3785509527		0.3419743425		0.3070171431

				7000		0.308		0.335		0.292		0.253				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.5139107042		1.4442328057		1.5595180559		1.6849382733				6000		0.2741501802		0.2929530994		0.2626794343		0.2342341612				6000		1		0.9879350989		1		1				6000		0.2741501802		0.2965307131		0.2626794343		0.2342341612						6000		0.89375						0.3067414604		0.3277796916		0.2939070594		0.2620801804

				8000												7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.6517287821		1.5757077921		1.7014879755		1.8383257575				7000		0.2413487244		0.2587586673		0.2307941601		0.2048278019				7000		1		1		1		1				7000		0.2413487244		0.2587586673		0.2307941601		0.2048278019						7000		0.89375						0.2700405308		0.2895201871		0.2582312281		0.2291779602

				10000												8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.7780620202		1.6962265297		1.8316270685		1.9789309513				8000		0.2157414833		0.231880338		0.2060026873		0.1821819586				8000		1		1		1		1				8000		0.2157414833		0.231880338		0.2060026873		0.1821819586						8000		0.89375						0.2413890722		0.259446532		0.2304925173		0.2038399537

				14000												10000		1.92		2.2944		2.1888		2.36352		2.5536						2.0046265876		1.9123634392		2.065017012		2.2310906791						0.1784274293		0.1924414372		0.1700239614								1		1		1								0.1784274293		0.1924414372		0.1700239614										0.89375						0.1996390818		0.2153190906		0.1902366001

																14000		2.289		2.735355		2.60946		2.817759		3.04437						2.3898907599		2.2798957877		2.461887469		2.659878419						0.1332648479												1												0.1332648479														0.89375						0.1491075221

																		k		1.195		1.14		1.231		1.33

																																												0		1.009		0.8809927926		0.8989344515		0.9898795422

																																												1.2		0.94		0.7764576206		0.8149101229		0.8724242928

																																														0.796		0.6818769164		0.7277294366		0.7661538387

																																														0.692		0.5976422399		0.6426456628		0.6715081347

																																														0.617		0.5266206122		0.5666248756		0.591708553

																																														0.56		0.4671684267		0.500524871		0.5249083446

																																														0.513		0.4189562792		0.445492912		0.4707373923

																																														0.472		0.3787137225		0.398672524		0.4255210365

																																														0.44		0.3458051683		0.3598336061		0.3885451329

																																														0.41		0.3180947015		0.3267758865		0.3574097769

																																														0.362		0.2741501802		0.2741501802		0.3080339104

																																														0.322		0.2413487244		0.2413487244		0.271178342

																																														0.289		0.2157414833		0.2157414833		0.242406161

																																														0.241		0.1784274293		0.1784274293		0.2004802577

																																														1.002		0.8861579633		0.9027466251		0.9956831048

																																														0.954		0.7862945386		0.8233882841		0.8834770097

																																														0.818		0.6961170484		0.7414707831		0.782153987

																																														0.721		0.6154493839		0.6611323406		0.6915161616

																																														0.65		0.5467179931		0.5884845995		0.6142898798

																																														0.595		0.4884187894		0.5243862659		0.5487851567

																																														0.547		0.4405213009		0.4702571595		0.4949677538

																																														0.507		0.4000771344		0.4236238387		0.4495248701

																																														0.472		0.3666794218		0.3845248658		0.4119993503

																																														0.444		0.338329914		0.3509464088		0.3801459708

																																														0.392		0.2929530994		0.2965307131		0.3291607858

																																														0.35		0.2587586673		0.2587586673		0.2907400756

																																														0.315		0.231880338		0.231880338		0.2605397056

																																														0.264		0.1924414372		0.1924414372		0.216226334

																																														1		0.8776204521		0.8964292291		0.9860903956

																																														0.933		0.7700165376		0.8092954215		0.8651871209

																																														0.778		0.6725618556		0.7186327551		0.7556874782

																																														0.67		0.5860763982		0.6305081102		0.6585128069

																																														0.594		0.5137052737		0.5524427366		0.5771969368

																																														0.537		0.453665887		0.4852347379		0.5097369516

																																														0.489		0.4053919015		0.4297977718		0.4554965185

																																														0.448		0.3653926906		0.3830083357		0.4105535849

																																														0.416		0.3328811915		0.3444540509		0.3740238107

																																														0.387		0.3056395686		0.3118205075		0.3434152456

																																														0.34		0.2626794343		0.2626794343		0.2951454318

																																														0.302		0.2307941601		0.2307941601		0.259319281

																																														0.273		0.2060026873		0.2060026873		0.2314636936

																																														0.225		0.1700239614		0.1700239614		0.1910381588

																																														0.994		0.8683776183		0.8894959903		0.9757051891

																																														0.909		0.7522898068		0.7935884199		0.8452694458

																																														0.74		0.6470000049		0.6932518328		0.7269662976

																																														0.623		0.5547316519		0.59712746		0.6232939909

																																														0.545		0.4792906328		0.5141674024		0.5385288009

																																														0.487		0.4182891476		0.4447230921		0.4699878063

																																														0.442		0.370361159		0.3888600631		0.4161361337

																																														0.403		0.3313989926		0.3426858782		0.3723584186

																																														0.37		0.3002120627		0.3052860003		0.3373169244

																																														0.338		0.2743965717		0.2743965717		0.3083107547

																																														0.299		0.2342341612		0.2342341612		0.2631844508

																																														0.26		0.2048278019		0.2048278019		0.2301435977

																																														0.234		0.1821819586		0.1821819586		0.2046988299
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		0																														c1		1.77																						kc		0.752																				kc		0.6				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																		400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		f						c		c		c		c

				500		1.003		1		0.997		0.987				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1				0		0.8						1		1		1		1

				1000		0.999		1		1		0.987				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1724576647		0.1645202826		0.177653042		0.1919403297				500		0.8967250305		0.9012159497		0.8937937013		0.8857632705				500		0.9736647269		0.9761509489		0.9720543026		0.9676946675				500		0.9209792711		0.9232342096		0.919489476		0.915333421				500		0.8						1		1		1		1

				1500		0.943		0.96		0.93		0.903				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.3359331593		0.3204718005		0.3460533214		0.3738837672				1000		0.8063121761		0.8147771505		0.8007734746		0.7855440766				1000		0.9294087921		0.9330269289		0.9271047616		0.9210306109				1000		0.8675538503		0.873262202		0.8637356939		0.8528968172				1000		0.8						1		1		1		0.9819300957

				2000		0.832		0.859		0.813		0.773				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.4841389649		0.4618564184		0.4987239044		0.5388324881				1500		0.7250975027		0.7373347137		0.7170826982		0.6950303206				1500		0.900742512		0.9043565883		0.8985102869		0.8929157004				1500		0.8049997563		0.8153141396		0.7980795642		0.7783829093				1500		0.8						0.9063718783		0.9216683921		0.8963533727		0.8687879007

				2500		0.745		0.774		0.721		0.675				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.6170750814		0.5886741362		0.6356647909		0.6867864922				2000		0.6520667119		0.6676399407		0.6418978127		0.6140855126				2000		0.8842984584		0.8870753379		0.8826975031		0.87917869				2000		0.7373830698		0.7526304838		0.7272002135		0.6984763388				2000		0.8						0.8150833899		0.8345499259		0.8023722659		0.7676068907

				3000		0.677		0.709		0.651		0.604				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.7338432918		0.7000680776		0.7559507048		0.8167460905				2500		0.5887699685		0.6069077276		0.5770025055		0.5451699685				2500		0.8770854241		0.8784766245		0.8764812044		0.876069547				2500		0.6712800742		0.6908638325		0.6583170325		0.622290742				2500		0.8						0.7359624607		0.7586346595		0.7212531319		0.6814624606

				3500		0.623		0.658		0.597		0.545				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.8389346812		0.8003226248		0.8642080273		0.9337097289				3000		0.53377733		0.5536847462		0.5209682671		0.4867717832				3000		0.8763759455		0.8760000258		0.8770224224		0.8804338163				3000		0.6090734607		0.632060194		0.5940193247		0.5528772				3000		0.8						0.6672216625		0.6921059328		0.6512103339		0.608464729

				4000		0.577		0.611		0.549		0.5				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		0.9323492496		0.8894377779		0.9604367584		1.0376774075				3500		0.4874255908		0.5083727272		0.4740617821		0.4388404393				3500		0.8803440483		0.8779837808		0.8823835085		0.8900096564				3500		0.5536762493		0.579022914		0.5372514078		0.4930737955				3500		0.8						0.6092819885		0.635465909		0.5925772276		0.5485505491

				4500		0.537		0.572		0.511		0.461				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.0185780819		0.9716979192		1.0492632794		1.1336475724				4000		0.447333663		0.4687846898		0.4337593716		0.398403768				4000		0.8878485417		0.8833110835		0.8914087812		0.9036075342				4000		0.5038400605		0.5307130167		0.4865998414		0.4409035481				4000		0.8						0.5591670787		0.5859808622		0.5421992145		0.49800471

				5000		0.502		0.537		0.476		0.422				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.0967229612		1.0462461722		1.129762314		1.2206205343				4500		0.4135143848		0.4350773471		0.3999671832		0.3650377331				4500		0.8978350399		0.89103802		0.9029683096		0.9198765652				4500		0.4605683299		0.488281462		0.4429470879		0.3968333871				4500		0.8						0.516892981		0.5438466838		0.499958979		0.4562971663

				6000		0.443		0.476		0.419		0.37				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.1694785385		1.1156531664		1.2047096911		1.3015953609				5000		0.3842800309		0.4056971973		0.3709093473		0.3367331144				5000		0.9098555688		0.9007099565		0.9166199037		0.9383962807				5000		0.4223527822		0.4504193546		0.4046490218		0.3588389269				5000		0.8						0.4803500386		0.5071214966		0.4636366842		0.420916393

				7000		0.396		0.428		0.375		0.331				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.302414655		1.2424708843		1.3416505777		1.449549365				6000		0.3364599626		0.3571418346		0.3236805731		0.2914616449				6000		0.9386002804		0.9245535599		0.9487595664		0.9806347656				6000		0.3584699149		0.3862857168		0.3411618544		0.2972173281				6000		0.8						0.4205749533		0.4464272933		0.4046007163		0.3643270562

				8000		0.359		0.388		0.34		0.299				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.4209792995		1.3555785786		1.4637870441		1.5815083417				7000		0.2995903503		0.3192843315		0.2875145783		0.2573726557				7000		0.971632592		0.9525495541		0.9852720835		1				7000		0.3083370738		0.3351892089		0.2918123665		0.2573726557				7000		0.8						0.3744879378		0.3991054143		0.3593932229		0.3217158197

				10000		0.301		0.327		0.283		0.247				8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.5296635569		1.4592606317		1.5757454716		1.702470737				8000		0.2701158014		0.288762036		0.2587496322		0.2305920427				8000		1		0.983786896		1		1				8000		0.2701158014		0.2935209212		0.2587496322		0.2305920427				8000		0.8						0.3376447518		0.360952545		0.3234370403		0.2882400534

				14000		0.231		0.25		0.216		0.188				10000		1.92		2.2944		2.1888		2.36352		2.5536						1.7245766466		1.6452028261		1.7765304201		1.9194032971						0.2261084978		0.2427808432		0.2160291967		0.1913186315						1		1		1		1						0.2261084978		0.2427808432		0.2160291967		0.1913186315						0.8						0.2826356222		0.303476054		0.2700364958		0.2391482893

																14000		2.289		2.735355		2.60946		2.817759		3.04437						2.0560187209		1.9613902442		2.1179573602		2.2882886183						0.1712399956		0.1848092483		0.1631125949		0.1434167943						1		1		1		1						0.1712399956		0.1848092483		0.1631125949		0.1434167943						0.8						0.2140499945		0.2310115604		0.2038907436		0.1792709929

																		k		1.195		1.14		1.231		1.33

																																												0		1.013		0.8967250305		0.9209792711		1

																																												1.2		1.015		0.8063121761		0.8675538503		1

																																														0.961		0.7250975027		0.8049997563		0.9178449401

																																														0.849		0.6520667119		0.7373830698		0.8254009012

																																														0.763		0.5887699685		0.6712800742		0.7452784412

																																														0.694		0.53377733		0.6090734607		0.6756675063

																																														0.639		0.4874255908		0.5536762493		0.6169944187

																																														0.593		0.447333663		0.5038400605		0.566245143

																																														0.554		0.4135143848		0.4605683299		0.5234359302

																																														0.52		0.3842800309		0.4223527822		0.4864304189

																																														0.463		0.3364599626		0.3584699149		0.4258986869

																																														0.417		0.2995903503		0.3083370738		0.3792282915

																																														0.377		0.2701158014		0.2701158014		0.341918736

																																														0.316		0.2261084978		0.2261084978		0.2862132883

																																														0.238		0.1712399956		0.1712399956		0.2167594881

																																														1.013		0.9012159497		0.9232342096		1

																																														1.015		0.8147771505		0.873262202		1

																																														0.977		0.7373347137		0.8153141396		0.9333350806

																																														0.876		0.6676399407		0.7526304838		0.845113849

																																														0.793		0.6069077276		0.6908638325		0.7682376298

																																														0.728		0.5536847462		0.632060194		0.7008667674

																																														0.675		0.5083727272		0.579022914		0.6435097813

																																														0.631		0.4687846898		0.5307130167		0.5933983415

																																														0.593		0.4350773471		0.488281462		0.5507308191

																																														0.556		0.4056971973		0.4504193546		0.5135407561

																																														0.499		0.3571418346		0.3862857168		0.4520782717

																																														0.451		0.3192843315		0.3351892089		0.4041573816

																																														0.409		0.288762036		0.2935209212		0.3655215645

																																														0.344		0.2427808432		0.2427808432		0.307317523

																																														0.258		0.1848092483		0.1848092483		0.2339357574

																																														1.021494853		0.8937937013		0.919489476		1

																																														1.0119778202		0.8007734746		0.8637356939		1

																																														0.948530935		0.7170826982		0.7980795642		0.9076996179

																																														0.8311541972		0.6418978127		0.7272002135		0.8125288768

																																														0.7391562135		0.5770025055		0.6583170325		0.7303829184

																																														0.6693646397		0.5209682671		0.5940193247		0.6594535026

																																														0.612262443		0.4740617821		0.5372514078		0.6000782052

																																														0.5678496233		0.4337593716		0.4865998414		0.5490624957

																																														0.5266091478		0.3999671832		0.4429470879		0.5062875736

																																														0.492		0.3709093473		0.4046490218		0.469505503

																																														0.438		0.3236805731		0.3411618544		0.4097222444

																																														0.394		0.2875145783		0.2918123665		0.3639425042

																																														0.356		0.2587496322		0.2587496322		0.3275311801

																																														0.298		0.2160291967		0.2160291967		0.2734546793

																																														0.222		0.1631125949		0.1631125949		0.2064716391

																																														1.006		0.8857632705		0.915333421		1

																																														1.013		0.7855440766		0.8528968172		0.9943595906

																																														0.922		0.6950303206		0.7783829093		0.8797852159

																																														0.792		0.6140855126		0.6984763388		0.7773234336

																																														0.695		0.5451699685		0.622290742		0.6900885677

																																														0.617		0.4867717832		0.5528772		0.6161668142

																																														0.558		0.4388404393		0.4930737955		0.555494227

																																														0.513		0.398403768		0.4409035481		0.5043085671

																																														0.474		0.3650377331		0.3968333871		0.4620730798

																																														0.442		0.3367331144		0.3588389269		0.4262444486

																																														0.383		0.2914616449		0.2972173281		0.368938791

																																														0.344		0.2573726557		0.2573726557		0.3257881718

																																														0.311		0.2305920427		0.2305920427		0.2918886616

																																														0.26		0.1913186315		0.1913186315		0.2421754829

																																														0.195		0.1434167943		0.1434167943		0.181540246
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																																c1		2.6																						kc		0.602																						kc		0.45				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																				400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º						L		f						c		c		c		c

				500		1.003		1.004		1		0.994				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1						0		0.725						1		1		1		1

				1000		1		1		1		1				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1422926475		0.1357436135		0.1465792879		0.1583675491				500		0.9138814081		0.917640882		0.911427849		0.9047081297				500		0.9731664267		0.9766121457		0.9709295335		0.9648534964				500		0.9390802879		0.9396164958		0.9387167838		0.9376637314						500		0.725						1		1		1		1

				1500		1.001		0.998		0.997		0.994				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.2771742196		0.2644172472		0.285524238		0.3084867884				1000		0.8385262182		0.8455442515		0.8339388133		0.8213429951				1000		0.909792025		0.9151658563		0.9063447533		0.8971509244				1000		0.9216680243		0.9239246041		0.9201121431		0.9155014755						1000		0.725						1		1		1		1

				2000		1.003		1.008		0.994		0.987				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.3994569636		0.3810719151		0.4114908136		0.4445839009				1500		0.7715450229		0.7816100156		0.7649540193		0.7468130732				1500		0.8648530202		0.8708492947		0.8610738764		0.8512756002				1500		0.8921111506		0.8975261511		0.8883721133		0.8772870655						1500		0.725						1		1		1		1

				2500		0.943		0.964		0.927		0.89				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.5091408794		0.4857076172		0.5244790147		0.5666588867				2000		0.7113564309		0.7242356579		0.7029230866		0.6797325332				2000		0.8346704132		0.8403143214		0.8312129017		0.8226703339				2000		0.8522602691		0.8618628047		0.8456594996		0.8262514219						2000		0.725						0.9811812841		0.998945735		0.9695490849		0.9375621147

				3000		0.869		0.897		0.848		0.805				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.6054848595		0.5776173555		0.6237254076		0.6738869148				2500		0.6584173937		0.6737115573		0.6484262451		0.6210779137				2500		0.8160587837		0.8206827081		0.8133669473		0.8073299951				2500		0.8068259381		0.8209159893		0.7972124356		0.7692986975						2500		0.725						0.9081619224		0.9292573204		0.8943810277		0.8566591913

				3500		0.806		0.837		0.781		0.734				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.6921944416		0.66033612		0.7130471612		0.77039214				3000		0.6111600995		0.6284432901		0.5999169549		0.5693666397				3000		0.8056255713		0.8087633878		0.8040091969		0.8013488969				3000		0.7586155669		0.7770422099		0.7461568315		0.7105102932						3000		0.725						0.8429794475		0.8668183311		0.8274716619		0.7853332961

				4000		0.753		0.786		0.727		0.675				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		0.7692696257		0.7338639107		0.7924442755		0.8561745624				3500		0.5699586267		0.5887589522		0.5577926773		0.5250196447				3500		0.8013758537		0.802740845		0.8010227214		0.8022559214				3500		0.7112251063		0.7334358977		0.6963506307		0.6544291301						3500		0.725						0.7861498299		0.8120813134		0.7693692101		0.7241650272

				4500		0.706		0.742		0.679		0.623				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		0.8404159494		0.8017357174		0.8657339194		0.935358337				4000		0.5330215464		0.5529495024		0.5202009195		0.4859803835				4000		0.8016501127		0.8010011991		0.8027197374		0.808292108				4000		0.6649054719		0.6903229397		0.6480479989		0.6012435093						4000		0.725						0.735202133		0.7626889688		0.7175185096		0.6703177704

				5000		0.668		0.704		0.638		0.584				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		0.9048923053		0.8632445423		0.9321526593		1.0071186327				4500		0.500757439		0.5214531495		0.4875201204		0.452498706				4500		0.8053789535		0.8025919491		0.8079508015		0.8180734549				4500		0.6217662342		0.6497114133		0.6034032264		0.5531272324						4500		0.725						0.6906999159		0.7192457235		0.6724415453		0.6241361462

				6000		0.601		0.639		0.571		0.513				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		0.964922016		0.9205113793		0.9939907964		1.0739299425				5000		0.4719543068		0.4931418247		0.4584786361		0.4231224451				5000		0.81182531		0.806780151		0.8159777068		0.8308649701				5000		0.5813495847		0.6112468484		0.5618764242		0.5092553668						5000		0.725						0.6509714577		0.6801956203		0.6323843256		0.5836171657

				7000		0.545		0.583		0.517		0.461				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.0746059318		1.0251470814		1.1069789975		1.1960049283				6000		0.4228344277		0.4443961708		0.4092608155		0.3741654756				6000		0.8310125503		0.8211751009		0.8385059698		0.8634143215				6000		0.5088183416		0.5411710247		0.4880833653		0.4333556513						6000		0.725						0.5832199003		0.6129602356		0.5644976766		0.5160903112

				8000		0.499		0.537		0.473		0.416				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.172432127		1.1184708157		1.207752258		1.3048826183				7000		0.3831394779		0.404546311		0.3697785519		0.3356387189				7000		0.8562048643		0.8413666169		0.8671722378		0.9024527704				7000		0.4474857524		0.4808204924		0.4264188079		0.3719183207						7000		0.725						0.5284682454		0.5579949117		0.5100393819		0.4629499571

				10000		0.425		0.459		0.4		0.351				8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.2621061392		1.2040175721		1.3001277467		1.4046871675				8000		0.3502103629		0.3711671078		0.3372230666		0.3043528468				8000		0.8859897494		0.865965619		0.9005508497		0.9465273351				8000		0.3952758632		0.428616448		0.3744631041		0.3215468117						8000		0.725						0.4830487765		0.5119546314		0.4651352642		0.4197970301

				14000		0.325		0.354		0.305		0.266				10000		1.92		2.2944		2.1888		2.36352		2.5536						1.4229264752		1.3574361353		1.4657928795		1.5836754912						0.2990273858		0.3187034789		0.2869639681		0.2568573385						0.9554388826		0.9246725479		0.977425503		1						0.3129738503		0.3446663142		0.2935916519		0.2568573385								0.725						0.4124515667		0.4395910054		0.3958123697		0.3542859841

																14000		2.289		2.735355		2.60946		2.817759		3.04437						1.6963951572		1.6183183926		1.7474999485		1.8880381247						0.2318454191		0.2488020013		0.2215836346		0.1963929193						1		1		1		1						0.2318454191		0.2488020013		0.2215836346		0.1963929193								0.725						0.3197867849		0.3431751742		0.3056325994		0.2708867853

																20000		2.75		3.28625												2.0380457327												0.1737061353												1												0.1737061353														0.725						0.2395946694

																		k		1.195		1.14		1.231		1.33

								0.4		0.1

								2		0.05

																																														1.034		0.9138814081		0.9390802879		1

								0		0.175																																				1.034		0.8385262182		0.9216680243		1

								0.1		0.16875																																				1.024		0.7715450229		0.8921111506		1

								0.2		0.1625																																				1.003		0.7113564309		0.8522602691		0.9811812841

								0.3		0.15625																																				0.936		0.6584173937		0.8068259381		0.9081619224

								0.4		0.15																																				0.869		0.6111600995		0.7586155669		0.8429794475

								0.5		0.14375																																				0.806		0.5699586267		0.7112251063		0.7861498299

								0.6		0.1375																																				0.753		0.5330215464		0.6649054719		0.735202133

								0.7		0.13125																																				0.706		0.500757439		0.6217662342		0.6906999159

								0.8		0.125																																				0.668		0.4719543068		0.5813495847		0.6509714577

								0.9		0.11875																																				0.601		0.4228344277		0.5088183416		0.5832199003

								1		0.1125																																				0.545		0.3831394779		0.4474857524		0.5284682454

								1.1		0.10625																																				0.499		0.3502103629		0.3952758632		0.4830487765

								1.2		0.1																																				0.425		0.2990273858		0.3129738503		0.4124515667

								1.3		0.09375																																				0.325		0.2318454191		0.2318454191		0.3197867849

								1.4		0.0875																																				1.031		0.917640882		0.9396164958		1

								1.5		0.08125																																				1.031		0.8455442515		0.9239246041		1

								1.6		0.075																																				1.025		0.7816100156		0.8975261511		1

								1.7		0.06875																																				1.008		0.7242356579		0.8618628047		0.998945735

								1.8		0.0625																																				0.956		0.6737115573		0.8209159893		0.9292573204

								1.9		0.05625																																				0.897		0.6284432901		0.7770422099		0.8668183311

								2		0.05																																				0.837		0.5887589522		0.7334358977		0.8120813134

																																														0.786		0.5529495024		0.6903229397		0.7626889688

																																														0.742		0.5214531495		0.6497114133		0.7192457235

																																														0.704		0.4931418247		0.6112468484		0.6801956203

																																														0.639		0.4443961708		0.5411710247		0.6129602356

																																														0.583		0.404546311		0.4808204924		0.5579949117

																																														0.537		0.3711671078		0.428616448		0.5119546314

																																														0.459		0.3187034789		0.3446663142		0.4395910054

																																														0.354		0.2488020013		0.2488020013		0.3431751742

																																														1.0373565744		0.911427849		0.9387167838		1

																																														1.0341842301		0.8339388133		0.9201121431		1

																																														1.021494853		0.7649540193		0.8883721133		1

																																														0.9992884432		0.7029230866		0.8456594996		0.9695490849

																																														0.9199798366		0.6484262451		0.7972124356		0.8943810277

																																														0.8470159185		0.5999169549		0.7461568315		0.8274716619

																																														0.780396689		0.5577926773		0.6963506307		0.7693692101

																																														0.7264668365		0.5202009195		0.6480479989		0.7175185096

																																														0.6788816725		0.4875201204		0.6034032264		0.6724415453

																																														0.638		0.4584786361		0.5618764242		0.6323843256

																																														0.571		0.4092608155		0.4880833653		0.5644976766

																																														0.517		0.3697785519		0.4264188079		0.5100393819

																																														0.473		0.3372230666		0.3744631041		0.4651352642

																																														0.4		0.2869639681		0.2935916519		0.3958123697

																																														0.305		0.2215836346		0.2215836346		0.3056325994

																																														1.039		0.9047081297		0.9376637314		1

																																														1.026		0.8213429951		0.9155014755		1

																																														1.019		0.7468130732		0.8772870655		1

																																														0.987		0.6797325332		0.8262514219		0.9375621147

																																														0.883		0.6210779137		0.7692986975		0.8566591913

																																														0.805		0.5693666397		0.7105102932		0.7853332961

																																														0.734		0.5250196447		0.6544291301		0.7241650272

																																														0.675		0.4859803835		0.6012435093		0.6703177704

																																														0.623		0.452498706		0.5531272324		0.6241361462

																																														0.584		0.4231224451		0.5092553668		0.5836171657

																																														0.513		0.3741654756		0.4333556513		0.5160903112

																																														0.461		0.3356387189		0.3719183207		0.4629499571

																																														0.416		0.3043528468		0.3215468117		0.4197970301

																																														0.351		0.2568573385		0.2568573385		0.3542859841

																																														0.266		0.1963929193		0.1963929193		0.2708867853
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				0

				1.2



Seguro

Safir

EC3 (2002)

y=-1

0

1.2



				0

				1.2



Seguro

Safir

EC3 (2002)/f

y=-1

0

1.2



				0

				1.2



Seguro

Safir

Nova proposta

y=-1

0

1.2



																																c1		1.35																						kc		0.86																						kc		0.79				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																				400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º						L		f						c		c		c		c

				500						0.978		0.962				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1						0		0.895						1		1		1		1

				1000		0.912		0.923		0.906		0.89				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1974705109		0.18838191		0.2034194133		0.219778895				500		0.8826661161		0.8877593359		0.8793408665		0.8702276146				500		0.9808258499		0.9823707363		0.9798271755		0.9771319143				500		0.899921343		0.9036907382		0.8974448643		0.8905937897						500		0.895						0.9862191241		0.9919098725		0.9825037615		0.9723213571

				1500		0.782		0.802		0.768		0.735				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.3846560993		0.3669522621		0.3962440655		0.4281109725				1000		0.7796481965		0.7893372916		0.7733043053		0.7558462506				1000		0.9541514778		0.9562542481		0.9528226397		0.9493622028				1000		0.8171115537		0.8254470955		0.8115931267		0.796162148						1000		0.895						0.8711153033		0.8819411079		0.8640271567		0.8445209504

				2000		0.681		0.707		0.662		0.623				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.5543573196		0.528842966		0.5710576238		0.6169834603				1500		0.6864943002		0.7005234299		0.6773153687		0.6521168851				1500		0.9384476457		0.9402936592		0.9373380456		0.9346893075				1500		0.7315211492		0.7450049493		0.7225945558		0.6976830481						1500		0.895						0.7670327377		0.7827077429		0.7567769483		0.728622218

				2500		0.607		0.637		0.587		0.544				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.7065741717		0.6740540216		0.7278600882		0.7863963585				2000		0.6034003753		0.6209872076		0.5919697753		0.5609560488				2000		0.931221974		0.9322207345		0.9307285834		0.9300259083				2000		0.6479662124		0.6661375194		0.6360283609		0.6031617441						2000		0.895						0.6741903635		0.6938404555		0.6614187434		0.626766535

				3000		0.552		0.584		0.529		0.482				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.8402781635		0.8016042731		0.8655919826		0.9352049853				2500		0.5330918228		0.5530178736		0.5202722677		0.4860539582				2500		0.9302271263		0.9300003603		0.9306023231		0.9325592543				2500		0.5730770558		0.5946426444		0.5590704587		0.5212043695						2500		0.895						0.5956333215		0.6178970654		0.5813097963		0.5430770482

				3500		0.507		0.539		0.483		0.438				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.960611756		0.9163994995		0.9895506876		1.0691327494				3000		0.4739794172		0.4951386866		0.4605162232		0.4251717376				3000		0.9336114591		0.9318968381		0.9350301248		0.9401405412				3000		0.5076838043		0.5313234967		0.4925148517		0.4522427435						3000		0.895						0.529585941		0.5532275827		0.5145432662		0.4750522208

				4000		0.469		0.501		0.444		0.396				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.0675749494		1.0184397007		1.0997362031		1.1881796508				3500		0.4258392271		0.4473957269		0.4122601792		0.3771191527				3500		0.9400234895		0.9366802264		0.9425778508		0.9510956818				3500		0.4530091342		0.4776397689		0.4373752033		0.3965102144						3500		0.895						0.4757980191		0.4998834937		0.4606258985		0.4213621818

				4500		0.436		0.467		0.414		0.365				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.1663102049		1.1126306557		1.2014459098		1.2980690983				4000		0.3855075141		0.4069354095		0.3721265693		0.3379117414				4000		0.9487856433		0.9436833098		0.9525622346		0.9647301957				4000		0.4063167659		0.4312203102		0.3906585374		0.3502655383						4000		0.895						0.4307346526		0.4546764352		0.4157838763		0.3775550183

				5000		0.408		0.44		0.385		0.341				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.2557890301		1.1979912086		1.2936203314		1.3976564101				4500		0.3524235428		0.3734197476		0.339405611		0.3064370855				4500		0.9590841096		0.9521755803		0.9641125444		0.9800070458				4500		0.3674584317		0.3921753039		0.3520394097		0.3126886555						4500		0.895						0.3937693215		0.4172287682		0.3792241463		0.3423878051

				6000		0.362		0.39		0.338		0.292				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.3390969019		1.2774648269		1.3794378964		1.4903756314				5000		0.324494506		0.3448956555		0.3119203979		0.2803238242				5000		0.9706875657		0.9619161725		0.9770047586		0.9967265917				5000		0.3342934611		0.358550636		0.3192619025		0.2812444521						5000		0.895						0.3625636938		0.3853582743		0.3485144111		0.3132109768

				7000		0.323		0.351		0.306		0.261				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.491313754		1.4226758825		1.5362403608		1.6597885296				6000		0.280074337		0.2990997627		0.2684542582		0.2395956186				6000		0.9969080589		0.9842815357		1		1				6000		0.2809429962		0.3038762303		0.2684542582		0.2395956186						6000		0.895						0.3129322201		0.3341896789		0.2999488918		0.2677046018

				8000		0.292		0.317		0.273		0.234				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.6270747303		1.5521884456		1.6760912075		1.8108865199				7000		0.2468192141		0.264480128		0.2361015752		0.2097001179				7000		1		1		1		1				7000		0.2468192141		0.264480128		0.2361015752		0.2097001179						7000		0.895						0.2757756582		0.2955085229		0.2638006426		0.2343018077

																8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.7515222918		1.6709082951		1.8042878169		1.949393011				8000		0.2208024432		0.2372049095		0.2108957062		0.186637051				8000		1		1		1		1				8000		0.2208024432		0.2372049095		0.2108957062		0.186637051						8000		0.895						0.2467066404		0.2650334185		0.2356376606		0.2085330179

																		1.92		2.2944		2.1888		2.36352		2.5536						1.9747051088		1.8838190996		2.034194133		2.1977889495						0.1828100776		0.197089787		0.1742411805		0.1534273544						1		1		1		1						0.1828100776		0.197089787		0.1742411805		0.1534273544								0.895						0.20425707		0.2202120525		0.1946828832		0.1714272116

																		2.289		2.735355		2.60946		2.817759		3.04437						2.3542187469		2.2458655828		2.4251408179		2.6201765133						0.1367070785		0.1479884501		0.1299855191		0.1138025658						1		1		1		1						0.1367070785		0.1479884501		0.1299855191		0.1138025658								0.895						0.1527453392		0.1653502236		0.1452352169		0.1271537048

																		k		1.195		1.14		1.231		1.33																																																								0.895						0

																																														0.907		0.7796481965		0.8171115537		0.8711153033

																																														0.78		0.6864943002		0.7315211492		0.7670327377

																																														0.68		0.6034003753		0.6479662124		0.6741903635

																																														0.607		0.5330918228		0.5730770558		0.5956333215

																																														0.551		0.4739794172		0.5076838043		0.529585941

																																														0.506		0.4258392271		0.4530091342		0.4757980191

																																														0.468		0.3855075141		0.4063167659		0.4307346526

																																														0.436		0.3524235428		0.3674584317		0.3937693215

																																														0.408		0.324494506		0.3342934611		0.3625636938

																																														0.362		0.280074337		0.2809429962		0.3129322201

																																														0.323		0.2468192141		0.2468192141		0.2757756582

																																														0.292		0.2208024432		0.2208024432		0.2467066404

																																														0.917		0.7893372916		0.8254470955		0.8819411079

																																														0.799		0.7005234299		0.7450049493		0.7827077429

																																														0.707		0.6209872076		0.6661375194		0.6938404555

																																														0.637		0.5530178736		0.5946426444		0.6178970654

																																														0.582		0.4951386866		0.5313234967		0.5532275827

																																														0.539		0.4473957269		0.4776397689		0.4998834937

																																														0.501		0.4069354095		0.4312203102		0.4546764352

																																														0.467		0.3734197476		0.3921753039		0.4172287682

																																														0.44		0.3448956555		0.358550636		0.3853582743

																																														0.39		0.2990997627		0.3038762303		0.3341896789

																																														0.351		0.264480128		0.264480128		0.2955085229

																																														0.317		0.2372049095		0.2372049095		0.2650334185

																																														1.015		0.8793408665		0.8974448643		0.9825037615

																																														0.9		0.7733043053		0.8115931267		0.8640271567

																																														0.765		0.6773153687		0.7225945558		0.7567769483

																																														0.662		0.5919697753		0.6360283609		0.6614187434

																																														0.585		0.5202722677		0.5590704587		0.5813097963

																																														0.529		0.4605162232		0.4925148517		0.5145432662

																																														0.483		0.4122601792		0.4373752033		0.4606258985

																																														0.444		0.3721265693		0.3906585374		0.4157838763

																																														0.414		0.339405611		0.3520394097		0.3792241463

																																														0.385		0.3119203979		0.3192619025		0.3485144111

																																														0.338		0.2684542582		0.2684542582		0.2999488918

																																														0.306		0.2361015752		0.2361015752		0.2638006426

																																														0.273		0.2108957062		0.2108957062		0.2356376606

																																														1.014		0.8702276146		0.8905937897		0.9723213571

																																														0.885		0.7558462506		0.796162148		0.8445209504

																																														0.735		0.6521168851		0.6976830481		0.728622218

																																														0.623		0.5609560488		0.6031617441		0.626766535

																																														0.544		0.4860539582		0.5212043695		0.5430770482

																																														0.482		0.4251717376		0.4522427435		0.4750522208

																																														0.438		0.3771191527		0.3965102144		0.4213621818

																																														0.396		0.3379117414		0.3502655383		0.3775550183

																																														0.365		0.3064370855		0.3126886555		0.3423878051

																																														0.341		0.2803238242		0.2812444521		0.3132109768

																																														0.292		0.2395956186		0.2395956186		0.2677046018

																																														0.261		0.2097001179		0.2097001179		0.2343018077

																																														0.234		0.186637051		0.186637051		0.2085330179
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																																c1		1.12																						kc		0.94																				kc		0.91				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																		400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		f						c		c		c		c

				500		0.959		0.961		0.958		0.956				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1				0		0.955						1		1		1		1

				1000		0.812		0.825		0.806		0.787				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.2168004217		0.2068221596		0.2233316478		0.2412925196				500		0.8718836288		0.8774416789		0.8682540268		0.8583027583				500		0.9904073049		0.991111597		0.9899527833		0.9887292429				500		0.8803283502		0.885310677		0.8770660999		0.8680867532				500		0.955						0.9129671505		0.9187870984		0.9091665202		0.8987463437

				1500		0.684		0.705		0.669		0.639				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.4223091548		0.4028723318		0.435031439		0.4700177204				1000		0.7590262964		0.7696746799		0.7520520692		0.7328538472				1000		0.9785590225		0.9794626231		0.977992123		0.9765332983				1000		0.7756571438		0.7858132222		0.7689755894		0.7504647804						0.955						0.7947919334		0.8059420732		0.7874890777		0.7673862275

				2000		0.594		0.62		0.575		0.539				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.6086220172		0.5806101252		0.6269570738		0.6773784794				1500		0.6566977334		0.6720677611		0.6466582063		0.6191833376				1500		0.9721975319		0.972887915		0.9717966313		0.9709021622				1500		0.6754776801		0.6907967		0.6654254455		0.6377401984				1500		0.955						0.6876416057		0.7037358755		0.6771290118		0.6483595158

				2500		0.527		0.556		0.506		0.467				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.775739009		0.7400355399		0.7991085523		0.8633747966				2000		0.5665505088		0.5854648995		0.5543168234		0.5213875816				2000		0.9700353157		0.9702157442		0.9700000477		0.9702409819				2000		0.5840514253		0.6034378466		0.5714606146		0.5373794669				2000		0.955						0.593246606		0.6130522507		0.5804364643		0.5459555828

				3000		0.48		0.51		0.457		0.416				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.9225309612		0.8800713772		0.9503226889		1.02674994				2500		0.4921631761		0.5130255733		0.4788411632		0.4436820055				2500		0.9709008302		0.9703846855		0.9713558146		0.9730849321				2500		0.5069139512		0.528682677		0.492961648		0.4559540394				2500		0.955						0.5153541111		0.5371995532		0.5014043593		0.4645884874

				3500		0.438		0.468		0.418		0.379				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		1.0546437181		1.0061036307		1.0864154118		1.1737875692				3000		0.4314181306		0.4529586688		0.4178329668		0.3826172678				3000		0.9738906054		0.9725487224		0.9749220273		0.9783830288				3000		0.4429841794		0.4657439349		0.4285809071		0.3910710392				3000		0.955						0.4517467336		0.474302271		0.4375214312		0.4006463538

				4000		0.406		0.435		0.385		0.344				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		1.1720772799		1.1181323005		1.207386721		1.3044876839				3500		0.3832763148		0.4046844061		0.3699142067		0.3357699794				3500		0.9783064901		0.9760724896		0.9799578364		0.9852704694				3500		0.391775296		0.4146048684		0.377479717		0.340789651				3500		0.955						0.4013364553		0.4237533048		0.3873447191		0.3515916014

				4500		0.377		0.406		0.357		0.317				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.2804774908		1.2215433803		1.3190525449		1.4251339437				4000		0.3438641001		0.3647003378		0.3309690103		0.298390764				4000		0.9838515171		0.9806619293		0.9861649327		0.9934475469				4000		0.3495081261		0.3718920118		0.335612228		0.3003588513				4000		0.955						0.3600671205		0.3818851705		0.3465644087		0.3124510618

				5000		0.352		0.38		0.332		0.294				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.3787151819		1.3152596714		1.4202496978		1.5344696166				4500		0.3121403926		0.3322113823		0.2998016325		0.2689003026				4500		0.9900946757		0.9859295517		0.9930825813		1				4500		0.3152631766		0.3369524544		0.3018899315		0.2689003026				4500		0.955						0.3268485786		0.3478653218		0.313928411		0.2815709975

				6000		0.31		0.336		0.293		0.257				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.4701778598		1.40251277		1.5144677367		1.6362648983				5000		0.2857649344		0.3049955579		0.2740061958		0.2447608012				5000		0.9969483018		0.9917812983		1		1				5000		0.2866396721		0.3075229977		0.2740061958		0.2447608012				5000		0.955						0.2992302978		0.3193670763		0.2869174825		0.2562940327

				7000		0.276		0.3		0.261		0.227				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.6372948515		1.5619381847		1.6866192152		1.8222612155				6000		0.2445315438		0.2620884008		0.23388161		0.2076610788				6000		1		1		1		1				6000		0.2445315438		0.2620884008		0.23388161		0.2076610788				6000		0.955						0.2560539726		0.274438116		0.2449022095		0.2174461558

				8000		0.248		0.271		0.234		0.203				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.7863451414		1.7041284195		1.8401597231		1.9881498227				7000		0.2141945808		0.2302516628		0.2045077628		0.1808222146				7000		1		1		1		1				7000		0.2141945808		0.2302516628		0.2045077628		0.1808222146				7000		0.955						0.2242875192		0.2411012176		0.2141442543		0.1893426331

																8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.9229745739		1.834469468		1.9809051887		2.1402143793				8000		0.1907525468		0.2055030197		0.1818895558		0.1603263102				8000		1		1		1		1				8000		0.1907525468		0.2055030197		0.1818895558		0.1603263102				8000		0.955						0.1997408867		0.215186408		0.1904602679		0.167880953

																		1.92		2.2944												2.1680042172												0.1569420294												1												0.1569420294												0.955						0.1643372036		0		0		0

																		2.289		2.735355												2.5846675277												0.1165213455												1												0.1165213455												0.955						0.1220118801		0		0		0

																		k		1.195		1.14		1.231		1.33

																																														0.959		0.8718836288		0.8803283502		0.9129671505

																																														0.812		0.7590262964		0.7756571438		0.7947919334

																																														0.684		0.6566977334		0.6754776801		0.6876416057

																																														0.594		0.5665505088		0.5840514253		0.593246606

																																														0.527		0.4921631761		0.5069139512		0.5153541111

																																														0.48		0.4314181306		0.4429841794		0.4517467336

																																														0.438		0.3832763148		0.391775296		0.4013364553

																																														0.406		0.3438641001		0.3495081261		0.3600671205

																																														0.377		0.3121403926		0.3152631766		0.3268485786

																																														0.352		0.2857649344		0.2866396721		0.2992302978

																																														0.31		0.2445315438		0.2445315438		0.2560539726

																																														0.276		0.2141945808		0.2141945808		0.2242875192

																																														0.248		0.1907525468		0.1907525468		0.1997408867

																																														0.961		0.8774416789		0.885310677		0.9187870984

																																														0.825		0.7696746799		0.7858132222		0.8059420732

																																														0.705		0.6720677611		0.6907967		0.7037358755

																																														0.62		0.5854648995		0.6034378466		0.6130522507

																																														0.556		0.5130255733		0.528682677		0.5371995532

																																														0.51		0.4529586688		0.4657439349		0.474302271

																																														0.468		0.4046844061		0.4146048684		0.4237533048

																																														0.435		0.3647003378		0.3718920118		0.3818851705

																																														0.406		0.3322113823		0.3369524544		0.3478653218

																																														0.38		0.3049955579		0.3075229977		0.3193670763

																																														0.336		0.2620884008		0.2620884008		0.274438116

																																														0.3		0.2302516628		0.2302516628		0.2411012176

																																														0.271		0.2055030197		0.2055030197		0.215186408

																																														0.958		0.8682540268		0.8770660999		0.9091665202

																																														0.806		0.7520520692		0.7689755894		0.7874890777

																																														0.669		0.6466582063		0.6654254455		0.6771290118

																																														0.575		0.5543168234		0.5714606146		0.5804364643

																																														0.506		0.4788411632		0.492961648		0.5014043593

																																														0.457		0.4178329668		0.4285809071		0.4375214312

																																														0.418		0.3699142067		0.377479717		0.3873447191

																																														0.385		0.3309690103		0.335612228		0.3465644087

																																														0.357		0.2998016325		0.3018899315		0.313928411

																																														0.332		0.2740061958		0.2740061958		0.2869174825

																																														0.293		0.23388161		0.23388161		0.2449022095

																																														0.261		0.2045077628		0.2045077628		0.2141442543

																																														0.234		0.1818895558		0.1818895558		0.1904602679

																																														0.956		0.8583027583		0.8680867532		0.8987463437

																																														0.787		0.7328538472		0.7504647804		0.7673862275

																																														0.639		0.6191833376		0.6377401984		0.6483595158

																																														0.539		0.5213875816		0.5373794669		0.5459555828

																																														0.467		0.4436820055		0.4559540394		0.4645884874

																																														0.416		0.3826172678		0.3910710392		0.4006463538

																																														0.379		0.3357699794		0.340789651		0.3515916014

																																														0.344		0.298390764		0.3003588513		0.3124510618

																																														0.317		0.2689003026		0.2689003026		0.2815709975

																																														0.294		0.2447608012		0.2447608012		0.2562940327

																																														0.257		0.2076610788		0.2076610788		0.2174461558

																																														0.227		0.1808222146		0.1808222146		0.1893426331

																																														0.203		0.1603263102		0.1603263102		0.167880953
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																																c1		1.71																						kc		0.77																				kc		0.68				New proposal				a		0.65

						Safir														l0												l												EC3(2002)												f												EC3 (2002)/f																		400º		500º		600º		700º

				L		400º		500º		600º		700º				L		20º		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		400º		500º		600º		700º				L		f						c		c		c		c

				500		1.006		1.006		1.006		1.002				0		0		0		0		0		0				0		0.0000001		0		0		0				0		0.999999935		1		1		1				0		1		1		1		1				0		0.999999935		1		1		1				0		0.84						1		1		1		1

				1000		0.965		0.97		0.96		0.95				500		0.192		0.22944		0.21888		0.236352		0.25536				500		0.1754571533		0.1673817194		0.1807428918		0.1952786727				500		0.8950318986		0.8995951721		0.8920532734		0.8838929406				500		0.9747123665		0.9770473544		0.9732002542		0.9691082133				500		0.9182523269		0.9207283229		0.9166184139		0.9120683619				500		0.84						1		1		1		1

				1500		0.872		0.886		0.863		0.828				1000		0.374		0.44693		0.42636		0.460394		0.49742				1000		0.3417759131		0.326045641		0.3520720913		0.3803865811				1000		0.8031143427		0.8117249522		0.7974798381		0.7819851197				1000		0.9332929422		0.9366655289		0.9311470646		0.9254973469				1000		0.8605168928		0.8666113219		0.8564488558		0.8449350204				1000		0.84						0.9560885032		0.9663392288		0.9493807597		0.9309346663

				2000		0.782		0.806		0.765		0.729				1500		0.539		0.644105		0.61446		0.663509		0.71687				1500		0.4925594042		0.4698893061		0.5073980139		0.5482041905				1500		0.7204706687		0.7329243626		0.7123145825		0.6898772444				1500		0.9067395356		0.9100638062		0.9046916621		0.8995822598				1500		0.7945729071		0.8053549187		0.7873561925		0.7668862262				1500		0.84						0.8577031771		0.8725290031		0.8479935505		0.8212824338

				2500		0.697		0.731		0.681		0.637				2000		0.687		0.820965		0.78318		0.845697		0.91371				2000		0.6278076265		0.5989127148		0.6467206596		0.6987315006				2000		0.646192986		0.6620215057		0.6358620028		0.6076289926				2000		0.8918195491		0.8943003021		0.8904037479		0.8873587211				2000		0.7245781802		0.7402675635		0.714127725		0.6847613915				2000		0.84						0.7692773643		0.7881208401		0.7569785748		0.7233678483

				3000		0.64		0.673		0.617		0.56				2500		0.817		0.976315		0.93138		1.005727		1.08661				2500		0.7466067407		0.7122440874		0.7690986593		0.8309514353				2500		0.5819651098		0.6003487873		0.5700488135		0.5378610405				2500		0.8856556932		0.886771253		0.8852196254		0.885220338				2500		0.6571008511		0.6770052426		0.6439631445		0.6076013139				2500		0.84						0.6928156069		0.7147009373		0.6786295399		0.6403107625

				3500		0.591		0.625		0.567		0.517				3000		0.934		1.11613		1.06476		1.149754		1.24222				3000		0.8535259435		0.8142423227		0.8792388589		0.9499493764				3000		0.5263595537		0.5464636707		0.513440476		0.4790182845				3000		0.8856589561		0.8850466541		0.8864441233		0.8901715076				3000		0.5943140416		0.617440525		0.5792135822		0.5381190933				3000		0.84						0.6266185163		0.6505519889		0.6112386619		0.5702598625

				4000		0.551		0.586		0.525		0.474				3500		1.038		1.24041		1.18332		1.277778		1.38054				3500		0.9485652348		0.9049074207		0.9771412586		1.0557253241				3500		0.4796754431		0.5007500293		0.4662508532		0.4309488945				3500		0.8900764747		0.8875312804		0.8922171759		0.9000409515				3500		0.5389148649		0.5642054994		0.5225755184		0.4788103183				3500		0.84						0.5710421941		0.5961309873		0.5550605395		0.5130343982

				4500		0.516		0.551		0.491		0.442				4000		1.134		1.35513		1.29276		1.395954		1.50822				4000		1.0362938115		0.9885982804		1.0675127045		1.1533646605				4000		0.4394508256		0.4609542716		0.4258659185		0.390566017				4000		0.897841996		0.8931809416		0.9014595008		0.9137193142				4000		0.4894522951		0.5160816248		0.4724182485		0.4274463842				4000		0.84						0.5231557448		0.5487550852		0.5069832363		0.464959544

				5000		0.484		0.52		0.46		0.41				4500		1.221		1.459095		1.39194		1.503051		1.62393				4500		1.115797834		1.064443122		1.1494118274		1.241850309				4500		0.405638027		0.4271841509		0.3921244115		0.3573634262				4500		0.9079375026		0.9010839379		0.9130803838		0.92990329				4500		0.4467686662		0.4740780885		0.429452235		0.3843017118				4500		0.84						0.4829024131		0.5085525606		0.4668147756		0.4254326502

				6000		0.435		0.469		0.412		0.36				5000		1.302		1.55589		1.48428		1.602762		1.73166				5000		1.1898188206		1.1350572849		1.2256627348		1.324233499				5000		0.3764983597		0.3978380495		0.3631985087		0.3292808667				5000		0.919950504		0.9108205784		0.9266734157		0.9482087752				5000		0.4092593657		0.4367908005		0.3919379822		0.347266209				5000		0.84						0.448212333		0.4736167256		0.432379177		0.3920010318

				7000		0.392		0.425		0.369		0.324				6000		1.45		1.73275		1.653		1.78495		1.9285				6000		1.3250670429		1.2640806936		1.3649853806		1.4747608092				6000		0.3290102251		0.3495218463		0.3163560044		0.2845185773				6000		0.9484099419		0.9345353047		0.9584179505		0.9897194944				6000		0.346907187		0.3740060375		0.3300814684		0.2874739549				6000		0.84						0.3916788394		0.416097436		0.3766142909		0.3387125921

				8000		0.358		0.388		0.337		0.292				7000		1.582		1.89049		1.80348		1.947442		2.10406				7000		1.4456938357		1.3791556257		1.4892461187		1.6090148967				7000		0.2925422789		0.3120062986		0.2806245885		0.2509319911				7000		0.9808917218		0.9621468849		0.9942638488		1				7000		0.2982411538		0.3242813582		0.2822435804		0.2509319911				7000		0.84						0.3482646177		0.3714360698		0.3340768911		0.2987285608

				10000		0.302		0.33		0.282		0.244				8000		1.703		2.035085		1.94142		2.096393		2.26499				8000		1.5562683959		1.4846409802		1.6031517953		1.7320811435				8000		0.2634758034		0.2818551243		0.2522867787		0.2246134062				8000		1		0.9928086525		1		1				8000		0.2634758034		0.2838967243		0.2522867787		0.2246134062				8000		0.84						0.3136616707		0.3355418146		0.3003414032		0.2673969122

				14000														1.92		2.2944		2.1888		2.36352		2.5536						1.7545715326		1.6738171943		1.8074289177		1.9527867267						0.2202127503		0.2365848116		0.210325414		0.1861174409						1		1		1		1						0.2202127503		0.2365848116		0.210325414		0.1861174409						0.84						0.262158036		0.2816485852		0.2503873977		0.221568382

																		2.289		2.735355		2.60946		2.817759		3.04437						2.0917782491		1.9955039364		2.1547941629		2.3280879257						0.1664792021		0.1797477671		0.1585378784		0.1393109614						1		1		1		1						0.1664792021		0.1797477671		0.1585378784		0.1393109614						0.84						0.1981895264		0.213985437		0.1887355696		0.1658463826

																		k		1.195		1.14		1.231		1.33

																																														1.069		0.8950318986		0.9182523269		1

																																														0.991		0.8031143427		0.8605168928		0.9560885032

																																														0.875		0.7204706687		0.7945729071		0.8577031771

																																														0.775		0.646192986		0.7245781802		0.7692773643

																																														0.701		0.5819651098		0.6571008511		0.6928156069

																																														0.634		0.5263595537		0.5943140416		0.6266185163

																																														0.585		0.4796754431		0.5389148649		0.5710421941

																																														0.545		0.4394508256		0.4894522951		0.5231557448

																																														0.511		0.405638027		0.4467686662		0.4829024131

																																														0.481		0.3764983597		0.4092593657		0.448212333

																																														0.431		0.3290102251		0.346907187		0.3916788394

																																														0.391		0.2925422789		0.2982411538		0.3482646177

																																														0.358		0.2634758034		0.2634758034		0.3136616707

																																														0.304		0.2202127503		0.2202127503		0.262158036

																																														0.235		0.1664792021		0.1664792021		0.1981895264

																																														1.071		0.8995951721		0.9207283229		1

																																														0.997		0.8117249522		0.8666113219		0.9663392288

																																														0.893		0.7329243626		0.8053549187		0.8725290031

																																														0.798		0.6620215057		0.7402675635		0.7881208401

																																														0.728		0.6003487873		0.6770052426		0.7147009373

																																														0.664		0.5464636707		0.617440525		0.6505519889

																																														0.617		0.5007500293		0.5642054994		0.5961309873

																																														0.577		0.4609542716		0.5160816248		0.5487550852

																																														0.544		0.4271841509		0.4740780885		0.5085525606

																																														0.515		0.3978380495		0.4367908005		0.4736167256

																																														0.465		0.3495218463		0.3740060375		0.416097436

																																														0.423		0.3120062986		0.3242813582		0.3714360698

																																														0.388		0.2818551243		0.2838967243		0.3355418146

																																														0.33		0.2365848116		0.2365848116		0.2816485852

																																														0.258		0.1797477671		0.1797477671		0.213985437

																																														1.069		0.8920532734		0.9166184139		1

																																														0.984		0.7974798381		0.8564488558		0.9493807597

																																														0.863		0.7123145825		0.7873561925		0.8479935505

																																														0.76		0.6358620028		0.714127725		0.7569785748

																																														0.682		0.5700488135		0.6439631445		0.6786295399

																																														0.612		0.513440476		0.5792135822		0.6112386619

																																														0.563		0.4662508532		0.5225755184		0.5550605395

																																														0.521		0.4258659185		0.4724182485		0.5069832363

																																														0.486		0.3921244115		0.429452235		0.4668147756

																																														0.456		0.3631985087		0.3919379822		0.432379177

																																														0.407		0.3163560044		0.3300814684		0.3766142909

																																														0.369		0.2806245885		0.2822435804		0.3340768911

																																														0.337		0.2522867787		0.2522867787		0.3003414032

																																														0.286		0.210325414		0.210325414		0.2503873977

																																														0.217		0.1585378784		0.1585378784		0.1887355696

																																														1.067		0.8838929406		0.9120683619		1

																																														0.974		0.7819851197		0.8449350204		0.9309346663

																																														0.84		0.6898772444		0.7668862262		0.8212824338

																																														0.724		0.6076289926		0.6847613915		0.7233678483

																																														0.641		0.5378610405		0.6076013139		0.6403107625

																																														0.567		0.4790182845		0.5381190933		0.5702598625

																																														0.517		0.4309488945		0.4788103183		0.5130343982

																																														0.474		0.390566017		0.4274463842		0.464959544

																																														0.438		0.3573634262		0.3843017118		0.4254326502

																																														0.41		0.3292808667		0.347266209		0.3920010318

																																														0.36		0.2845185773		0.2874739549		0.3387125921

																																														0.324		0.2509319911		0.2509319911		0.2987285608

																																														0.292		0.2246134062		0.2246134062		0.2673969122

																																														0.244		0.1861174409		0.1861174409		0.221568382

																																														0.182		0.1393109614		0.1393109614		0.1658463826
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New content included in scope of EN 1993-1-2

—> Influence of the bending diagrams on the LTB

Moment distribution

(6) In order to take into account the effects of moment distribution between the lateral restraints of

the members, the reduction factor may be moditied as follows: H]]HD]]]]I[H]DI
0,6 + 0,3y + 0,151{!2 but k. < 1,0

XLT.6
XLT,fimod = L}” but ¥ fimea < 1.0 (7.23) ~1,0<yp <10

where fshould be taken to depend on the loading type, according to the Formula: W
F=1-05(1—ke)

where k¢ is a correction factor according to Table 7.1. [ /1
: S~

=

I et
Wﬁﬂ

For other bending diagrams k, = 1,0.




New content included in scope of EN 1993-1-2 E

—> Influence of the bending diagrams on the LTB
Background documents

Vila Real, P.; Lopes, N.; Simdes da Silva, L.; Franssen, J.-M. “New Proposal for Section 4.2.3.3 of EN 1993-1-
2 - On Lateral-Torsional Buckling”, docu-ment CEN/TC 250/SC 3/WG 2 N 30 of WG2 for EN 1993-1-2, 2012.

Vila Real, P.; Lopes, N.; Simdes da Silva, L.; Franssen, J.-M. “Lateral-torsional buckling of steel elements in
case of fire: Improvement of the EC3”, document CEN/TC 250/SC 3/WG 2 N 31 of WG2 for EN 1993-1-2,
2012, 2012.

Vila Real, P.; Lopes, N.; Simdes da Silva, L.; Franssen, J.-M. “Parametric analysis of the Lateral-torsional
buckling resistance of steel beams in case of fire”, Fire Safety Journal, Elsevier, vol 42 / (6-7), pp 416-424,
2007.

Lopes, N.; Vila Real, P.; Simbes da Silva, L.; Franssen, J.-M. “Lateral-torsional buckling on carbon steel and
stainless steel beams with lateral loads plus end moments in case of fire”, proce. 6th Int Conference on
Structures in Fire SiF’10, pp. 67-74, ISBN 978-1-60595-027-3, Michigan State University, East Lansing, United
States of America, 2010.

CEN/TC 250/SC 3/WG 2 N 30
CEN/TC 250/SC 3/WG 2 N 31




New content included in scope of EN 1993-1-2 E

—> Design rules for class 4 cross-sections
Present situation (EN1993-1-2:2005) New proposal

180 ——EN 1993-1-2 8355 New proposal (Curve L2)
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New content included in scope of EN 1993-1-2

—> Design rules for class 4 cross-sections

Background documents (1)

Couto C., Vila Real P., Lopes N., Zhao B. (2014) — Effective width method to account for the local
buckling of steel thin plates at elevated temperatures. Thin-Walled Struct 2014;84:134—49.
doi:10.1016/j.tws.2014.06.003.

Zhao B., Sanzel A., Wald F., Vila Real P., Hricak J., Jandera M., Couto C., Lopes, N. (2014) —
Development of simple fire design method for | shape thin wall steel members under simple bending,
Revue Construction Métallique, n°® 2-2014, ISSN 0045-8198, CTICM, Paris, France.

Couto C., Vila Real P., Lopes N., Zhao B. (2015) — Resistance of steel cross-sections with local
buckling at elevated temperatures. J Constr Steel Res 2015;109:101-14.
doi:10.1016/j.jcsr.2015.03.005.

Couto C., Vila Real P., Lopes N., Zhao B., (2015) — Numerical investigation of the lateral-torsional
buckling of beams with slender cross sections for the case of fire. Eng Struct 2015;106:410-21.
doi:10.1016/j.engstruct.2015.10.045.

Couto C., Sanzel A., Vila Real P., Lopes N., Zhao B. (2016) — Beam-columns with thin wall cross-
sections in case of fire. 9th International Conference Structures in Fire (SiF’'16).




New content included in scope of EN 1993-1-2 E

—> Design rules for class 4 cross-sections

Background documents (2)

Sanzel A., Zhao B., Couto, C., Lopes, N., Vila Real P. (2017) — Developpement d’'une methode de
calcul simplifiee pour I'evaluation de la resistance des elements de classe 4 comprimes et flechis en
situation d’incendie », Revue Construction Métallique, n°® 2-2017, pp. 1-40, ISSN 0045-8198, CTICM,
Paris, France.

Couto C., Maia E., Vila Real P., Lopes N. (2018) — The effect of non-uniform bending on the lateral
stability of steel beams with slender cross-section at elevated temperatures, Engineering Structures
163:153-166, DOI: 10.1016/j.engstruct.2018.02.033.

FIDESC4 (2011-2014). Fire Design of Steel Members with Welded or Hot-Rolled Class 4 Cross-
Section, RFCS-CT-2011-00030.

Proposal from Prof. Paulo Vila Real, Prof. Nuno Lopes and Doctor Carlos Couto from University of
Aveiro and Doctor Bin Zhao and Mr. Arnaud Sanzel from CTICM




New content included in scope of EN 1993-1-2 E

- Annex C: Stainless Steel (new formulations)
There are no Classes for stainless steel cross-sections

(3) Compression elements with ﬂ_p’e < /Tpo,e should be classified as non-slender. Compression
elements that do not satisfy the criteria for non-slender (i.e. those with /Tp,e > l_po,e) should be classified
as slender, where ipo,e should be obtained from C.4.2.2(1).

(4) The class of a cross-section should be taken as slender if any of the constituting compression
elements is classified as slender. A cross-section should be classified as non-slender only if all of the
constituting compression elements are classified as non-slender.

C.4.3.2 Compression members
(1) The design buckling resistance Ny rq at time t of a compression member with a uniform
temperature 6, is given by:

YAk
Np fitrd = L 20 Iy < NiRrd for non-slender sections (C.23a)

YM i

Xii Aefr K
Npfitrd = fi Aett Kz Jy < NiRrd for slender sections (C.23b)

VM fi

Issue 1




New content included in scope of EN 1993-1-2 E

- Annex C: Stainless Steel (new formulations):
Background documents (1)

Stress-strain properties

. Gardner, L., Insausti, A., K. Ng, and Ashraf, M. (2010), “Elevated temperature material properties of
stainless steel alloys”, Journal of Constructional Steel Research, 66, 634-647.

Gardner, L., Bu, Y., Francis, P., Baddoo, N., Cashell, K. and McCann, F. (2016), "Elevated
temperature material properties of stainless steel reinforcing bar", Construction and Building
Materials, 114, 977-997.

Liang, Y., Manninen, T., Zhao, O., Walport, F. and Gardner, L. (2019), "Elevated temperature

material properties of a new high-chromium austenitic stainless steel," Journal of Constructional Steel
Research, 152, 261-273.

SCI (2017), Stainless Steel Design Manual, Fourth Edition, Steel Construction Institute.

Zhao, B. (2000), Work package 5.1: Material behaviour at elevated temperatures. ECSC project
“Development of the use of stainless steel in construction”. Contract no. 7210 SA/842. CTICM
France.




New content included in scope of EN 1993-1-2 E

- Annex C: Stainless Steel (new formulations):
Background documents (2)

Local buckling assessment of stainless steel elements in fire

Ala-Outinen, T., & Oksanen, T. (1997). Stainless steel compression members exposed to fire. Technical
Research Centre of Finland. Research Notes(Finland), 1864, 58.

Couto, C., Vila Real, P., Lopes, N. and Zhao, B. (2015), "Resistance of steel cross-sections with local
buckling at elevated temperatures," Journal of Constructional Steel Research, 109, 101-114.

Gardner, L., & Baddoo, N. R. (2006). “Fire testing and design of stainless steel structures”, Journal of
Constructional Steel Research, 62(6), 532-543.

Kruppa, J. (1999), "Eurocodes-Fire parts: Proposal for a methodology to check the accuracy of assessment
methods," CEN TC 250, Horizontal Group Fire, Document no: 99/130.

Pauli, J., Somaini, D., Knobloch, M., & Fontana, M. (2012). Experiments on steel columns under fire
conditions. IBK test report no. 340, Institute of Structural Engineering (IBK), ETH Zurich




New content included in scope of EN 1993-1-2

- Annex C: Stainless Steel (new formulations):
Background documents (3)

Resistance of stainless steel compression members in fire

Ala-Outinen, T., & Oksanen, T. (1997). Stainless steel compression members exposed to fire.
Technical Research Centre of Finland. Research Notes(Finland), 1864, 58.

Gardner, L., & Baddoo, N. R. (2006). “Fire testing and design of stainless steel structures”, Journal of
Constructional Steel Research, 62(6), 532-543.

Lopes, N., Vila Real, P., da Silva, L. and Franssen, J. (2010), "Axially loaded stainless steel columns
in case of fire," Journal of Structural Fire Engineering, 1, 1, 43-60.

Kruppa, J. (1999), "Eurocodes-Fire parts: Proposal for a methodology to check the accuracy of
assessment methods," CEN TC 250, Horizontal Group Fire, Document no: 99/130.

Pauli, J., Somaini, D., Knobloch, M., & Fontana, M. (2012). Experiments on steel columns under fire
conditions. IBK test report no. 340, Institute of Structural Engineering (IBK), ETH Zurich




New content included in scope of EN 1993-1-2

- Annex C: Stainless Steel (new formulations):
Background documents (4)

Resistance of stainless steel beams in fire

Ala-Outinen, T., & Oksanen, T. (1997). Stainless steel compression members exposed to fire.
Technical Research Centre of Finland. Research Notes(Finland), 1864, 58.

Gardner, L., & Baddoo, N. R. (2006). “Fire testing and design of stainless steel structures”, Journal of
Constructional Steel Research, 62(6), 532-543.

Kruppa, J. (1999), "Eurocodes-Fire parts: Proposal for a methodology to check the accuracy of
assessment methods," CEN TC 250, Horizontal Group Fire, Document no: 99/130.

Pauli, J., Somaini, D., Knobloch, M., & Fontana, M. (2012). Experiments on steel columns under fire
conditions. IBK test report no. 340, Institute of Structural Engineering (IBK), ETH Zurich




New content included in scope of EN 1993-1-2

- Annex C: Stainless Steel (new formulations):
Background documents (5)

Resistance of stainless steel beam-columns in fire

. Ala-Outinen, T., & Oksanen, T. (1997). Stainless steel compression members exposed to fire.
Technical Research Centre of Finland. Research Notes(Finland), 1864, 58.

Boissonnade, N., Greiner, R., Jaspart, J. and Lindner, J. (2006), “Rules for Member Stability in EN
1993-1-1: Background documentation and design guidelines”, ECCS European Convention for
Constructional Steelwork.

Gardner, L., & Baddoo, N. R. (2006). “Fire testing and design of stainless steel structures”, Journal of
Constructional Steel Research, 62(6), 532-543.

Kruppa, J. (1999), "Eurocodes-Fire parts: Proposal for a methodology to check the accuracy of
assessment methods," CEN TC 250, Horizontal Group Fire, Document no: 99/130.

Pauli, J., Somaini, D., Knobloch, M., & Fontana, M. (2012). Experiments on steel columns under fire
conditions. IBK test report no. 340, Institute of Structural Engineering (IBK), ETH Zurich




New content included in scope of EN 1993-1-2

- Annex C: Stainless Steel (new formulations):
Background documents (6)

Thermal expansion thermal conductivity and specific heat
DIN SEW 310:1992-08, Physikalische Eigenschaften von Stahlen




New content included in scope of EN 1993-1-2

- Annex D: Joints
Temperature of joints in fire

D.3 Temperature of joints in fire

D.3.1 General

(1) The temperature of a joint may be assessed using the local A/V value of the parts forming that
joint. For unprotected joints, the local A/V value may be calculated as 2/t where “t” is the total
thickness of the connected steel plates (e.g. endplate/column flange, fin plate/beam web) in the

thinnest part of the joint.
(2) Alternatively, as a simplification, the unprotected joint temperature may be taken as the

maximum temperature of the unprotected connected steel members.
(3) For protected joints, the joint temperature should be taken equal to the maximum temperature

of the protected connected steel members.




New content included in scope of EN 1993-1-2 E

- Annex D: Joints
Temperature of joints in fire: Background documents

Jana, T.; Wang, Y.C.; Wald, F., An analytical method to calculate temperatures of compo-nents of reverse
channel connection to concrete filled steel section under fire conditions, Fire Safety Journal. 2016, 82 115-
130.

Jana, T.; Wang, Y.C.; Wald, F.; Horova, K., Temperatures and thermal boundary conditions in reverse
channel connections to concrete filled steel sections during standard and natural fire tests Fire Safety
Journal. 2015, 78 55-70. ISSN 0379-7112.

Ding, J. and Wang, Y.C. (2007), Experimental study of structural fire behaviour of steel beam to concrete
filled tubular column assemblies with different types of joints, Engineering Structures, 29(12), pp. 3485-3502
doi:10.1016/j.engstruct.2007.08.018




New content included in scope of EN 1993-1-2

- Annex D: Joints
Elevated temperature resistance of welded tubular joints with
ax:al load or m-plane bending in brace members
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D.4 Welded steel tubular joints
D.4.1 General

(1) D.4 covers uniplanar joints only.

(2) The temperature (0) of a welded tubular joint should be taken equal to the highest temperature
of the connected members.

(3) The elevated temperature resistance of the joint should be obtained by multiplying its resistance
for normal temperature design by kye, except for the cases in D.4.2 and D.4.3.

D.4.2 Welded tubular joints with axial compression in brace members

(1) In T-, Y- and X-circular, rectangular, square, and elliptical hollow section joints where the brace
member is connected to the wide face of the chord member, and when the joint fails by chord face
plastification, the elevated temperature resistance of the joint should be obtained by multiplying
its resistance for normal temperature deign by a factor k.16 given in Table D.2.

D.4.3 Welded tubular joints with in-plane bending moment in brace members

(1) The elevated temperature resistance of a joint which fails by chord face plastification should be
obtained by multiplying its resistance for normal temperature deign by a factor k.2 given in Table
D.2.




New content included in scope of EN 1993-1-2 E

- Annex D: Joints
Elevated temperature resistance of welded tubular joints with
axial load or in-plane bending in brace members:

Background documents

Ozyurt, E. and Wang, Y.C. (2018), Resistance of Axially Loaded T- and X-Joints of Elliptical Hollow Sections
at Elevated Temperatures - A Finite Element Study, Structures, Vol. 14, pp. 15-31,
https://doi.org/10.1016/j.istruc.2018.01.004

Ozyurt, E., Wang, Y.C. and Tan, K.H. (2014), Elevated Temperature Re-sistance of Welded Tubular Joints
under Axial Load in the Brace Member, Engineering Structures, Vol. 59, pp. 574-586,
http://dx.doi.org/10.1016/j.engstruct.2013.11.014

Ozyurt, E. (2015), Behaviour of Welded Tubular Structures in Fire, PhD thesis, University of Manchester

Wang, Y.C. and Ozyurt, E. (2018), Welded joint strength at elevated temperature, 1st Interim report of
CIDECT project 15U, CIDECT, August 2018




New content included in scope of EN 1993-1-2

- Annex E: Beams with large web openings

1 Cross-section used in the section factor calculation

2 Cross-section used in the load-bearing capacity calculation




New content included in scope of EN 1993-1-2 E

- Annex E: Beams with large web openings:
Background documents (1)

“Fire resistance of long span cellular beam made of rolled profiles (FICEB)”, Contract No RFSR-CT-
2007-00042, EUR 25112, 2012,

Vassart O., “Analytical model for cellular beams made of hot rolled sections in case of fire”, Ph. D.
Thesis, University Blaise Pascal Clermont-Ferrand, France, September 20009.

“‘Comportement des poutres en acier et des poutres mixtes a ouvertures d’ames isolées en situation
normale et d'incendiey, Internal Report, Centre de Recherches ArcelorMittal Esch-sur-Alzette, 2019.

Additional related documents (1)

. Bihina G, Zhao B., Bouchair A., “Behaviour of composite steel-concrete cellular beams in fire”,
Engineering Structures 56, 2217-2228, 2013.

Nadjai A. et al., “Performance of cellular composite floor beams at elevated temperatures”, Fire
Safety Journal 42, 489-497, 2007.




New content included in scope of EN 1993-1-2 E

- Annex E: Beams with large web openings:
Background documents (2)

Additional related documents (2)

=  Vassart et al., “Parametrical Study on the Behaviour of Steel and Composite Cellular Beams Under
Fire Conditions”, Proc. of the 6th International Conference Structures in Fire, East Lansing (Ml), USA,
2010.

“‘RT 1356 - Fire Design of Composite Beams with Rectangular and Circular Web Openings”, SCI,
December 2012.

Bitar D., Martin P.-O., Galéa Y., Demarco T., « Poutres cellulaires acier et mixtes Partie 1. Pro-
position d’'un modéle pour la résistance des montants », Revue Construction Métallique n°1-2006.

Lawson R.M., Lim J., Hicks S.J., Simms W.I., « Design of composite asymmetric cellular beams and
beams with large web openings”, Journal of Constructional Steel Research, pp 614-629, Vol. 62, No
6, June 2006.

Lawson R.M., Hicks S.J., « Design of beams with large web openings”, P355, SCI Publication, 2011.




How ease of use has been enhanced

- Some clauses were improved in terms of ease of use
Example:

Before After

The non-dimensional slenderness j; for the temperature 6,, is given by:

A [k]'ﬁ I kgg ]0>5

where: = for class 1, 2 or 3 cross-sections;
the reduction factor from section 3 for the yield strength of steel at the steel
temperature ¢, reached at time #; for class 4 cross-sections;
the reduction factor from section 3 for the slope of the linear elastic range at the

steel temperature ¢, reached at time 7. g is the reduction factor from 5 for the yield strength of steel at the
steel temperature &, reached at time t;

the reduction factor from 5 for the slope of the linear elastic
range at the steel temperature & reached attime t;

the elastic critical force for the relevant buckling mode based on the
gross cross-sectional properties, using the buckling length under fire conditions.




How ease of use has been enhanced

- Some clauses were improved in terms of ease of use
Example:

Before

}“Lfﬂ,mm = ﬂ_“LT [ky.e,com/kE.e.com]05 (415)

is the reduction factor from section 3 for the slope of the linear elastic range at the
maximum steel temperature in the compression flange 6, ., reached at time 7.

After

J T k com
ALT6,com = ALT /—ki:mm (7.19)
where:

is the reduction factor from 5 for the slope of the linear elastic range at the
maximum steel temperature in the compression flange 6,com reached at time ¢.

kE,Q,mm

and the relative slenderness A, is given by:
T WpLyfi
A — pLyJy
V= Mer
Mo is the elastic critical moment for lateral-torsional buckling based on the gross cross-

sectional properties, taking into account loading conditions, actual moment
distribution and lateral restraints.

(7.20)
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How ease of use has been enhanced

- Some clauses were improved in terms of ease of use
Example:

Before

(3) The buckling length /5 of a column for the fire design situation should generally be determined as for
normal temperature design. However, in a braced frame the buckling length /; of a column length may be
determined by considering it as fixed in direction at continuous or semi-continuous joints to the column
lengths in the fire compartments above and below, provided that the fire resistance of the building
components that separate these fire compartments is not less than the fire resistance of the column.

(5) In the case of a braced frame in which each storey comprises a separate fire compartment with
sufficient fire resistance, in an intermediate storey the buckling length /5 of a continuos column may be taken
as /g =0,5L and in the top storey the buckling length may be taken as /5 = 0,7L, where L is the system
length in the relevant storey, see figure 4.1.

Shear wall or Separate flre compartments
in each storey

other bracing Column length
eyatem\ /axposed to fire

y J}MEML‘

Deformation
mods in fire

Column length
/exposed to flre

»Z lft,.,z-o.SLz

After

(3) The buckling length I5 of a column for the fire design situation should generally be determined as
for normal temperature design.

(4) In the case of a non-sway frame in which each storey comprises a separate fire compartment with
a fire resistance not less than the fire resistance of the column, the buckling length I5 of a continuous
column may be taken as Is = 0,5 L in an intermediate storey and as I = 0,7L in the top storey, where Lis
the system length in the relevant storey, see Figure 7.1.

irm =0,7L,

\h c/

lfﬁjz =0,5L,

c/

g ///%//////////////////
Key

Shear wall or other bracing system

Height of separate fire compartments in each storey
Columns buckling length exposed to fire

Deformation mode in fire




Summary and Conclusions

- Summary of procedure

» Principles for the future development of Eurocode 3

» Principles have been accepted by SC3 at an early stage of
development which are in conformity with TC250 aims of
Reduction of NDPs and Ease of Use

» Technical issues to be extensively discussed and decided

Development of amendments by the relevant experts of the
CEN/TC250/SC3 Working Groups

Allow for sufficient discussion and clarification in TC250/SC3 and
in National Mirror Groups

Transparent decisions of SC3 form a reliable basis for work of
Project Teams




Thanks for attention !

UNIVERSITY OF STUTTGART
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