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Eurocodes + National Annex

National Standard Eurocodes (e.g. BS EN 1993-1-1)




The Structural Eurocodes program comprises the following
standards generally consisting of a number of Parts:

EN 1990 Eurocode: Basis of structural design

EN 1991 Eurocode 1: Actions on structures

EN 1992 Eurocode 2: Design of concrete structures

EN 1993 Eurocode 3: Design of steel structures

EN 1994 Eurocode 4: Design of composite steel and concrete
structures

EN 1995 Eurocode 5: Design of timber structures

EN 1996 Eurocode 6: Design of masonry structures

EN 1997 Eurocode 7: Geotechnical design

EN 1998 Eurocode 8: Design of structures for earthquake resistance
EN 1999 Eurocode 9: Design of aluminum structures.




Eurocodes — Parts + Sub-Parts =59 ———— ~ 3500 Pages !

For example

BS EN 1993-1- 1

Sub Part 1. General Rules and
Rules for Buildings
Part 1. Design of steel structures

Eurocode 3

European Norm

British Standard




Standard
and

steel grade
EN 10025-2
5
S5l

> 355

S 450

EN 10025-3
S 275 N/NL
S 355 N/NL
S 420 N/NL
S 460 N/NL
EN 10025-4
S 275 M/ML
S 355 M/ML
S 420 M/ML
S 460 M/ML
EN 10025-5
S235W
S355W

Nominal thickness of the element t [mm]
40mm =< t < 80mm
f, [IN/mm?]

t < 40mm

360
410
470
550

370
470
520
540

360
450
500
530




Steel grade Thickness range Yeld strength, f Thickness Ultimate tensile
(mm) (N/mm?2) range strength, f
(mm)

t<16mm t <3mm
16< t <40mm
40< t <63mm 3<t<100mm
63<t <80mm
80<t <100mm




Standard and

Grade

ASTM A992
High-strength
low-alloy

ASTM A36
Carbon Steel

ASTM A572
High-strength

low-alloy

ASTM A500
Grade B

ASTM
Grade B

A500

Note: AISC table 2-3 and 2-4 provides further infor
specifications. Only the preferred grades are list
For design in the US, stress is expressed in kips/
to ksi, multiply the values in N/mm

Available Shapes

Preferred grade for W-Shapes
Also used for M, S, C, MC, and L shapes as
well as plate if specified.

Preferred grade for M, S, C, MC, and L-
shapes as well as plate. Can also be used
for W and HP Shapes.

Preferred grade for HP Shapes.
Also used for M, S, C, MC, and L-shapes as
well as plate and W shapes.

Used for Rectangular Hollow Structural
Sections (HSS)

Used for Round Hollow Structural Sections
(HSS)

mation about grades of steel, and
ed here.

in2 (1 kip is 1000 lbs). To convert from N/mm
2 by 0.145.
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Jo G3

I— Finishing status, G3 or G4 at discretion of the
manufacturer.

Indicates the temperature of the resilience test:
R = temperature of 23 °C £5 °C
0 = temperature of 0 °C
2 = temperature of - 20 °C

Resilience; J orK: for 27 and 40 joules, respectively .

Indication of the minimum yield strength required for

thicknesses < 40mm, expressed in N/mm?.

Symbol S: Structural Steel.




EUROCODE
Class 1
Class 2
Class 3
Class 4

Applied moment, M

BS 5950
Plastic

Compact

Semi-Compact

Slender

Class 1 - high
rotation capacity

Class 2 — limited
rotation capacity

Class 3 - local buckling prevents
attainment of full plastic moment

Class 4 - local buckling prevents
attainment of yield moment

Rotation, 6



Table F1 - IPE Series Profiles

Compression Bending
8275 | S355 | S235[ S275 | 353

1 1 1 1

Profile

1 1 1 1

Tabble F2 — HEA Sernes Profiles

Compression Bending
§235 [ S275 | S355 | 5235 [ 8275 | 5353

1 1 1 1 1

1 1 1 1 1
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measurements in cm
60 400 60

























Shank Threading

[

Resistant area

Nominal diameter Plan Section

a) Screw b) Nut
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a) Symbols for spacing of Staggered Rows of fasteners
fasteners

b) Symbols for staggered
spacing

—
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p1€14tand <200 mm  p:=14tand <200 mm  pweS14tand <200 mm pri<28tand <400 m

¢) Staggered spacing in 1 outer row | 2 ,-Tme,, row
compression members d) Staggered spacing in tension
members
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¢) Tension Failure d) Shear Failure
of Plate of Plate
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a) before load application b) after load application (schematic

1,1Ns Nu

a) Bolt Elongation b) Force Acting on the Bolt Shank
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Ground clamp




cable supply wire
L water supply and
'S peculiarity wire  return cables /
= /'?ﬁ .‘/’ E = )

wire guide

electric power

gas cable cable caonnection

cooling sleeve







0.85fy4 to steel grade S275=n,, Ly

0.88f4 to steel grade S235
fW,Ed =
0.74f4 to steel grade S355




Angle Simplified Method

Lxs a a, | t t,
(mm) (mm) (mm) (mm) (mm) (mm)

40x4 7,2 28 35 10,3
40x5 85 35 36 121

50 x5 9 35 44 129
°50x6 10,2 4,2 45 14,6

60x6 10,7 42 53 8,6
60x8 133 56 54 19

/0x7 125 49 62 179
/0x9 152 6,3 63 21,7

80x8 142 56 /0 20,3
80x10 16,9 7 72 241

©|g ®|© Njw oo u|ul b

0$x9 16 63 79 229
90x11 18,7 7,7 81 26,7

=
=

100 x10 17,8 7 88 25,4
100x 12 20,5 84 90 29,3

=
N O










The structural design of steel structures typically falls into one of the
simplified models:

- Simple frame , in which the joint may be assumed not to transmit
bending moments (pinned joints)

- Continuous frame , in which the behavior of the joint may be
assumed to have no effect on the analysis (rigid joints)

joint rigid
joint semirigid
nominally pinned




b)













compression

tension

a) Initiol prestressed b) Loads ¢) Total a) Prestressed b) prestressed ¢) loads d) total
concrete beam







a) Initial prestressed b) Lecads ¢) Total
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a) Initiol prestrassing b) Loads c¢) Imposed loods d) Total







ar g
a) at trasfer b) at service
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b) Equivalent loads
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Testing on simply supported prestressed steel beam: L =21,60m-g=25kN/m
V. Nunziata, 1999

Figure 2 - Sliding bearing Figure 3 — Strands anchor
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Covi sul supporto interno
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Sezione trosversale Sezione A-A
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Sezione A-A Sezione B-B




Bois de Rosset Viaduct, Switzerland
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6666,6
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6666,6

b

6666,6
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6666,6

$000 6666,6
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8 CAVI
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SEZIONE TRASVERSALE F - F
SCALA 1:50

PARTICOLARE SOLAIQ
SEKA 110

LMD COUMORNTT TRV M 500
















Office building, Naples - IT
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